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ABSTRACT 

 

Children with Attention Deficit Hyperactivity Disorder (ADHD) often have difficulties 

interacting socially with peers and adults.  The research in this thesis explored the social 

problem solving skills and social functioning of children with and without a diagnosis of 

ADHD, as well as the underlying mechanisms that may be contributing to children’s social 

problem solving abilities and social functioning.  The potential mechanisms considered in 

the thesis included structural and pragmatic language abilities, executive functioning, 

theory of mind skills, and symptoms of inattention and hyperactivity/impulsivity.  The 

impact of age, gender, and estimated IQ were also considered in analyses. 

The research used a combination of parent questionnaires and children’s own 

performance, when assessing children’s social functioning, social problem solving, and 

language skills.  Children’s social problem solving abilities were assessed using three 

separate social information processing tasks.  One of the tasks presented social dilemmas 

to the children verbally, while the other two tasks were presented through audio-visual 

video clips; the different demands of these mediums allowed a comparison of the multiple 

components involved in real-world social interactions.  Group comparisons indicated that 

children with ADHD performed more poorly than typically developing children on all 

three social problem solving tasks.  In particular, children with ADHD had impaired 

understanding of characters’ emotions in the social dilemmas.  Furthermore, parents rated 

children with ADHD as having more social problems and fewer social skills compared to 

the control group.  Children with ADHD were also impaired in their pragmatic language 

abilities, theory of mind skills, and working memory abilities compared to their typically 

developing peers.   



iii 

 

Given the significant differences between groups in their social problem solving 

abilities, we investigated potential mechanisms that may contribute to children’s social 

problem solving performance.  Regression analyses indicated that pragmatic language 

skills predicted children’s social problem solving abilities beyond symptoms of ADHD.  

Additional mechanisms, such as working memory skills and theory of mind, appeared to 

be contributing to children’s social problem solving through their language abilities. 

Exploratory regression analyses were also conducted to investigate potential 

mechanisms underlying parent ratings of children’s social functioning.  Surprisingly, 

children’ social problem solving abilities were not strongly associated with parent ratings 

of children’s social functioning.  Children’s symptoms of ADHD, their working memory 

skills, and language abilities all contributed to parent ratings of children’s social 

functioning.  The results of the research suggested that there is a difference in the variables 

contributing to children’s cognitive social problem solving abilities compared to parent 

ratings of children’s social functioning.  Children’s symptoms of ADHD, particularly 

severity of hyperactivity/impulsivity, and executive functioning skills played an important 

role in explaining variance in parent ratings of children’s social functioning, but were less 

important in explaining children’s cognitive social problem solving abilities.  The 

language skills of children with ADHD appear to be an important contributor to both their 

cognitive understanding of social problems and their social functioning. 
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This thesis explores and compares the language skills and social problem solving abilities 

of children with and without a diagnosis of Attention Deficit Hyperactivity Disorder 

(ADHD). The introduction to the thesis is presented in Chapters One and Two.  Chapter 

One provides an introduction to ADHD.  Given the large body of literature on ADHD, this 

chapter is not intended as a comprehensive review, but rather a summary of the current 

state of knowledge regarding ADHD.  Chapter Two presents the literature directly related 

to the thesis by reviewing the social difficulties of children with ADHD, together with a 

discussion of possible factors that may influence children’s social functioning.  Chapter 

Two also provides an overview of the research undertaken.  

 

CHAPTER ONE 

ATTENTION DEFICIT HYPERACTIVITY DISORDER 

 

Attention Deficit Hyperactivity Disorder (ADHD) is a neurodevelopment disorder 

characterised by core deficits in sustaining attention (inattention), activity levels excessive 

to the situation (hyperactivity) and increased impulsivity (American Psychiatric 

Association [APA], 2013).  ADHD is one of the most prevalent childhood psychiatric 

disorders (Thapar et al., 2013).  The underlying cause of the disorder is still not fully 

understood and researchers and clinicians continue to explore possible genetic and 

biological causes, and associated environmental factors.  This chapter introduces the reader 

to ADHD by briefly summarising current understanding of the disorder.   

Epidemiology of ADHD 

Worldwide, the prevalence of ADHD in children has been estimated at 6.48% 

(Polanczyk et al., 2007) with a range from approximately 5% to 8% (Willcutt, 2012).  In 

adults, the prevalence of ADHD has been estimated between 1 and 5% of the population 
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(Simon et al., 2009). The prevalence of ADHD reported in the literature varies depending 

on the assessment methods employed, diagnostic criteria used, and the populations studied 

(for example, community versus clinical samples).  In community samples boys are three 

times more likely than girls to be diagnosed with ADHD (Willcutt, 2012).  In clinical 

samples, boys are more likely to exhibit symptoms of hyperactivity and impulsivity than 

girls.  Girls, on the other hand, are more likely than boys to exhibit symptoms of 

inattention, and as such can often go undetected and under diagnosed (Rucklidge, 2010).   

Diagnosis of ADHD 

Diagnostic classification of symptoms varies between countries depending on 

whether the country uses the Diagnostic and Statistical Manual of Mental Disorders, 5
th

 

edition (DSM-5; APA, 2013) or International Statistical Classification of Diseases and 

Related Health Problems, 10
th 

edition (ICD-10).  This thesis used the DSM-4-TR and 

DSM-5 criteria for ADHD and therefore these are the criteria that will be discussed in the 

following sections.  

Diagnosis of ADHD is based on determining the number, persistence and severity 

of symptoms, often assessed through clinical interviews and behavioural rating scales.  

The DSM-5 lists 18 symptoms of ADHD; nine symptoms of inattention, and nine 

symptoms of hyperactivity and impulsivity (APA, 2013).  To meet diagnostic criteria 

children must demonstrate at least six symptoms of inattention and/or 

hyperactivity/impulsivity (Appendix A).  Symptoms of Inattention include the inability to 

concentrate on and/or be easily distracted from tasks that require sustained and regulated 

attention, such as school work.  Symptoms of Hyperactivity include excessive talking, 

fidgeting, or running and climbing at inappropriate times, while symptoms of Impulsivity 

includes impairments in inhibiting situation inappropriate responses, such as difficulty 

waiting their turn or interrupting others.  In order to meet diagnostic criteria the symptoms 
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must have been present for at least six months, appear in at least two different settings 

(generally home and school), and lead to significant impairment in those settings.  The 

symptoms must not be better explained by another mental disorder, or occur exclusively 

during a psychotic disorder.  Some symptoms must have been present before the age of 12 

years old. 

 The DSM-5 identifies three subtypes/presentations of ADHD: predominately 

inattentive (ADHD-I), predominantly hyperactive/impulsive (ADHD-HI) and combined 

(ADHD-C).  Children exhibiting six or more symptoms of inattention, and fewer than six 

symptoms of hyperactivity/impulsivity are diagnosed with ADHD-I.  Children who exhibit 

six or more symptoms of hyperactivity/impulsivity and fewer than six symptoms of 

inattention are diagnosed as having ADHD-HI.  Children are diagnosed with ADHD-C 

when they exhibit six or more symptoms of both inattention and hyperactivity/impulsivity.  

Children and adolescents can also be diagnosed as being in partial remission if they 

previously met full diagnostic criteria for ADHD but have not met full criteria for at least 6 

months.  ADHD-HI is less common than ADHD-I and ADHD-C in both community and 

clinical populations, and has sometimes been described as a precursor to ADHD-C (Lahey 

et al., 2005).  Given that rates of ADHD-HI are quite low, research has focused 

predominantly on children presenting as ADHD-I and ADHD-C.   

Associated Difficulties and Co-morbidities 

There are a number of difficulties associated with ADHD that are not part of the 

core symptoms of the disorder but may be influenced by them, and vice versa.  A common 

associated difficulty is that children with a diagnosis of ADHD often have poorer 

academic performance than typically developing children.  This includes being more likely 

to repeat grades in school, perform less well than typically developing children on 

standardised testing and are less likely to attain higher education qualifications (Barry et 
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al., 2002; Shaw et al., 2012).  They are also more likely to have comorbid learning 

disorders, such as reading, math, and spelling disabilities which can exacerbate the 

academic difficulties these children are already experiencing (Semrud-Clikeman et al., 

1992).   

Children with a diagnosis of ADHD are also more likely to have difficulties 

interacting with peers and adults. The behaviour of children with ADHD has been 

described by peers as ‘annoying’ due to their intrusive or disruptive play and children with 

ADHD are less likely to have close friends (Hoza, Mrug, et al., 2005).  Their disruptive 

behaviours can lead to children with ADHD being rejected by peers or becoming socially 

withdrawn.  If children are rejected or isolated from peers it can affect their social 

development and lead to negative outcomes later in life (Kupersmidt & Coie, 1990). 

Longitudinal studies suggest that children’s social competence is associated with their 

social and psychological functioning in later life (Wehmeier et al., 2010) and children’s 

social competence plays a role in their later emotional adjustment (de Boo & Prins, 2007).  

The social interactions of children with ADHD are discussed in detail in Chapter Two. 

Children with a diagnosis of ADHD are more likely to have co-morbid psychiatric 

disorders.  In a community based sample, 67% of the children whose parents reported that 

their child had received a diagnosis of ADHD, also reported that their child had at least 

one other co-morbid disorder (Larson et al., 2011).  Externalising disorders such as 

Oppositional Defiant Disorder (ODD) and Conduct Disorder (CD), in particular, are highly 

comorbid with ADHD.  Nearly 40% of children in a community sample, and over 60% of 

children in clinical settings, who met criteria for ADHD, also meet criteria for ODD 

(Bauermeister et al., 2007).  An estimated 16-20% of children with ADHD also have a 

diagnosis of CD, with a dual diagnosis of ADHD and CD being more common in males 

(Biederman et al., 2002).  There is also a difference in ODD/CD comorbidity amongst 
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ADHD subtypes.  Children with a diagnosis of ADHD-HI are more likely to be comorbid 

with ODD or CD compared to children diagnosed with ADHD-I (Beauchaine et al., 2010; 

Milich et al., 2001).   

Comorbidity with externalising disorders is an issue for the treatment and long 

term outcomes of children with ADHD.  Children and adolescents who have ADHD and 

either co-morbid ODD or CD have been identified as more resistant to treatment than 

children with ADHD alone (Villodas et al., 2012), are at greater risk of developing 

substance use disorders in adolescence (Lee et al., 2011) and are at increased risk for 

personality disorders and criminality (Mohr-Jensen & Steinhausen, 2016; Storebo & 

Simonsen, 2013). Children with ADHD and comorbid ODD and/or CD also have more 

difficulties with their peers and social functioning than children with a diagnosis of ADHD 

alone (Kuhne et al., 1997).   

Internalising disorders are also commonly comorbid with ADHD (Jarrett & 

Ollendick, 2008). Wilens and colleagues (2002) found in their sample of children with a 

diagnosis of ADHD, 50% also had a mood disorder, while 33% had a comorbid anxiety 

disorder.  Children with a diagnosis of ADHD-I are more likely to have comorbid anxiety 

and learning difficulties compared to children diagnosed as ADHD-HI (Barkley, 2014; 

Daley & Birchwood, 2010).  Co-morbid mood and anxiety disorders have been found to 

impair ADHD children’s academic and social functioning (Blackman et al., 2005; Mikami 

et al., 2011).  For example, children with internalising disorders are more likely to 

withdraw from peers and therefore be less engaged in social situations (Karustis et al., 

2000). Karustis and colleagues (2000) reported the social functioning of children with 

ADHD was worse when the children had a co-morbid mood disorder compared to a co-

morbid anxiety disorder.   
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The DSM-5 made changes to the diagnostic criteria for ADHD to allow for the 

dual diagnosis of ADHD and Autism Spectrum Disorders (ASD).  Current rates of 

comorbidity between ADHD and ASD suggest that around 12% of children with a 

diagnosis of ADHD also have a diagnosis of ASD (Jensen & Steinhausen, 2015).  Children 

with ADHD and ASD share many similar traits, including deficits in executive 

functioning, difficulties with social (pragmatic) language, and impaired social skills 

(Antshel et al., 2013; Rommelse et al., 2011).  However, children with a diagnosis of ASD 

are generally significantly more impaired in the social domain than children with ADHD 

(Rommelse et al., 2011).   

Early Symptoms and Developmental Trajectories of ADHD 

 Research with preschool children has found that being overly active, noncompliant, 

and excessively emotionally dysregulated can be signs of emerging ADHD (Campbell, 

2002; Curchack-Lichtin et al., 2014).  It is often harder to detect emerging patterns of 

inattention, but early signs of inattention are strong predictors of later underachievement 

(Curchack-Lichtin et al., 2014; Hinshaw, 1992).  ADHD can be diagnosed in pre-school 

using evidence based assessments; however, the risk of diagnosing ADHD at a young age 

is that many of the symptoms, particularly the hyperactive or impulsive symptoms, are 

extremely common in preschool age children.  This increases the potential for false-

positive diagnostic errors, especially in boys (Egger & Angold, 2006; Hinshaw, 2018).  

The benefits of early identification in pre-school is that it leads to improved long term 

outcomes for children with ADHD (Hinshaw, 2018).   

Children who present with symptoms of ADHD are often diagnosed between the 

age of 6 and 12 years old (Pastor et al., 2015).  This is generally the age when symptoms 

of ADHD begin to noticeably impact on children’s functioning due to the increasing 

demands of the school and home environments.  Children are expected to follow rules that 
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specify appropriate behaviour and routines, pay attention for longer periods of time 

(especially at school), and cooperate with groups of peers (Campbell et al., 2014).   

During childhood children may shift between ADHD subtype presentations.  Some 

researchers have suggested that these changes in subtype diagnosis reflect the arbitrary 

nature of using a categorical system of diagnosis for a dimensional disorder (Nigg, 2015).  

Others propose that as children get older, changes in cognitive development and 

maturation lead to changes in symptom presentation (Castellanos et al., 2002; Konrad & 

Eickhoff, 2010; Shaw et al., 2007).  Regardless of the underlying reason, symptoms of 

hyperactivity and inattention do appear to follow different developmental trajectories in 

adolescence and adulthood (Lahey & Willcutt, 2010).  Symptoms of hyperactivity appear 

to decline from childhood into adolescence, while symptoms of inattention remain more 

stable across childhood and adolescence (Lahey et al., 2005; Lahey & Willcutt, 2002).  In 

adolescents and adults, high levels of activity are often expressed as the inability to relax, 

or internal restlessness rather than outward expressions of hyperactivity such as running 

and climbing (Hinshaw, 2018).  For some individuals symptoms of ADHD decrease as 

they get older, to the point where their behaviour no longer continues to meet full criteria 

for ADHD; although for others, symptoms of inattention and poor impulse control can 

often remain into adolescence and adulthood and cause impairments in daily functioning 

for these individuals (Klein et al., 2012).   

 Studies suggest that anywhere from 15-80% of children meeting diagnostic criteria 

for ADHD continue to meet the criteria in adulthood (Cheung et al., 2015; Faraone et al., 

2006; Lara et al., 2009; Van Lieshout et al., 2013).  The rate of persistence of ADHD 

varies across meta-analyses, often due to the changes in diagnostic criteria over time and 

the severity of ADHD symptoms present in participants in each study (Faraone et al., 

2006; Langley et al., 2010).  Additionally, the change from parent and teacher informants 
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in childhood, to self-report in adulthood, may play a role in the difference in diagnosis 

rates across the lifespan, given that adults often appear to underreport their own symptoms 

(Du Rietz et al., 2016).  Those individuals who continue to experience symptoms of 

ADHD in adulthood, regardless of whether they continue to meet full diagnostic criteria 

for ADHD, also often continue to experience difficulties associated with ADHD, such as 

problems with social interactions.  Adults with ADHD are also more likely to have 

difficulty maintaining a job and may be impaired in their job performance compared to 

adults without ADHD, even after controlling for co-morbid psychiatric disorders (Uchida 

et al., 2018). 

Aetiology of ADHD 

Given the long term negative outcomes associated with ADHD, research has 

focused on the potential aetiology of the disorder.  However, ADHD is a heterogeneous 

disorder and it is likely that there are multiple pathways that can lead to symptoms of the 

disorder.  Currently, there is no one cause, or combination of causes that conclusively 

leads to symptoms of ADHD.  The following sections briefly describe the research 

investigating genetic contributions to ADHD, neurobiological changes, and 

neuropsychological deficits present in some individuals with ADHD.  

Genetics of ADHD 

A substantial portion of the traits associated with ADHD are heritable (Faraone et 

al., 2005).  Twin studies estimate the heritability of ADHD at around 70-80%, suggesting a 

large genetic contribution to the disorder (Faraone et al., 2005; Nikolas & Burt, 2010).  

Adoption studies also lend support to a genetic basis for ADHD.  Rates of ADHD are 

greater in biological families of children with ADHD, compared to non-biological families 

of adopted children with ADHD (Sprich et al., 2000).  Similar to adoption studies, family 

aggregation studies report that ADHD has an increased incidence amongst first and second 
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degree relatives of individuals with ADHD (Chen et al., 2017).  These family studies 

demonstrate that with increasingly shared genetics comes an elevated risk of ADHD.  

Early work into genetics of ADHD came from investigations of the DNA of 

families of individuals with ADHD.  In these studies researchers searched for 

chromosomal regions that may be linked or shared more often than expected among family 

members with ADHD.  No large chromosomal regions were found to be significantly 

linked to ADHD (Faraone & Larsson, 2018).  However, this method of searching only 

allows for genetic variants with large effects to be detected (Faraone & Larsson, 2018).  

The findings imply that rather than there being a common DNA variant with a large effect, 

it is more likely that a range of genes, each contributing a small effect, work together to 

lead to symptoms of ADHD (Schachar, 2014). 

Genome-wide searches scan the entire genome looking for common DNA variants 

that may have very small effects on ADHD symptom presentation (Franke et al., 2012).   

Although initial searches did not find any statistically significant variants associated with 

ADHD, Demontis and colleagues (2019) recently reported that a dozen genes reached 

significance in their meta-analysis of 12 genome wide association studies.  However, to 

date, the studies have not identified which variants, or how many variants, contribute to 

ADHD (Faraone & Larsson, 2018). 

Candidate gene studies have provided significant associations between genes and 

ADHD, although results across studies are often contradictory and yield small odds ratios 

(Faraone & Larsson, 2018; Franke et al., 2012).  Many of the candidate genes investigated 

involve the dopaminergic or serotonergic transmission pathways.  These areas are of 

interest as drugs that treat symptoms of ADHD are proposed to modify these systems, and 

have been implicated through neuroimaging and neuropsychological studies (Tarver et al., 

2014; Valera et al., 2007).  The genes implicated in ADHD include those responsible for 
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the expression or regulation of the D4 dopamine receptor, D5 dopamine receptor, the 

serotonin 1B receptor, both the serotonin and dopamine transporters, and the protein 

SNAP25, which regulates synaptic vesicles (Faraone & Larsson, 2018). 

Currently, no single gene, or combination of genes has been identified as a causal 

factor in ADHD (Schachar, 2014).  Conclusions from gene studies suggest that multiple 

genes, each having a small effect, lead to genetic vulnerability to ADHD (Faraone & 

Larsson, 2018).  Although genes play an important role in increasing risk for ADHD, 

environmental factors (discussed later), also contribute to the expression of ADHD 

symptoms. 

Structural Differences in Brain Development 

Genetic differences likely lead to neurological changes within individuals with 

ADHD (Konrad & Eickhoff, 2010).  Structurally, particular areas of the brains of 

individuals with a diagnosis of ADHD may be smaller than that of control subjects 

(Castellanos et al., 2002).  Areas affected may include the cerebellum, corpus callosum, 

and frontal regions, as well as the reward and emotion processing pathways within the 

ventral striatum and amygdala (Bonath et al., 2018; Carmona et al., 2009; Ellison-Wright 

et al., 2008; Hoogman et al., 2017; Valera et al., 2007).  Smaller volumes in these areas 

have been reported to be associated with increased severity in ADHD symptoms (Bonath 

et al., 2018; Castellanos et al., 2002; Semrud-Clikeman et al., 2017).   

It may be that some differences in brain structures seen in children with ADHD are 

heritable family traits while other differences are directly related to ADHD presentation 

(Friedman & Rapoport, 2015).  Boys with ADHD and their unaffected siblings both have 

less grey matter in the left occipital cortex and prefrontal cortex, as well as showing less 

activity in this area during inhibitory tasks, compared with control children (Durston et al., 

2004, 2006).  These findings suggest a genetic component underlying these differences 
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between children.  However, boys with ADHD have smaller cerebellar volume compared 

to both their siblings and control children, which the authors suggest is more likely to be 

related to the presentation of ADHD symptoms (Durston et al., 2004).     

The differences in brain volumes also appear to be greater in children than 

adolescents and adults, indicating a possible delay in brain maturation in children with an 

ADHD diagnosis (Hoogman et al., 2017).  Children with a diagnosis of ADHD may have 

reduced cortical thickness (Batty et al., 2010), or different patterns of cortical folding 

compared to typically developing children (Wolosin et al., 2009).  Shaw and colleagues 

(2007) reported that children with ADHD had delayed cortical thickening in the prefrontal 

cortex during childhood and delayed cortical thinning of the area in adolescence.  Adults 

who no longer met criteria (remitted ADHD) had cortical thicknesses that were more 

similar to control participants compared to those adults who continued to meet criteria for 

ADHD (persisting ADHD).  The authors proposed that children with ADHD follow the 

same cortical development trajectory as typically developing children but that in children 

with ADHD this development is delayed by several years (Shaw et al., 2007).  Shaw and 

colleagues (2007) also suggest that symptom remission in adolescence or adulthood may 

be due to normalisation of frontal brain areas in these individuals.   

There is a range of structural imagining studies that provide evidence of structural 

differences in some brain areas between children with ADHD and typically developing 

children.  However, the structural differences observed in children with ADHD are not 

present in all individuals with a diagnosis of ADHD (Qiu et al., 2009).  It is also unclear as 

to whether the structural differences in areas of the brain are the cause of, or caused by, the 

symptoms of the disorder (Friedman & Rapoport, 2015). 
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Executive Functioning Theories of ADHD 

Given the structural differences observed in the frontal lobes of individuals with 

ADHD, neuropsychological tests are often used to compare the performance of children 

with ADHD compared to typically developing children on tasks thought to involve frontal 

lobe functioning.  In particular, theories of ADHD have focused on the contribution of 

executive functioning deficits to the symptoms of ADHD (Willcutt et al., 2005).  

Executive functioning refers to higher order cognitive functions that support goal related 

behaviour and cognitions, such as response inhibition, working memory, and planning 

(Diamond, 2013). 

Neuropsychological theories hypothesise that deficits in executive functioning 

underlie symptoms of ADHD.  In early executive functioning theories of ADHD, Barkley 

(1997) suggested that the primary deficit in ADHD was response inhibition.  He proposed 

that behavioural expressions of ADHD symptoms were the result of impaired inhibition.  

For example, symptoms of inattention were viewed as the child being unable to inhibit 

their attention to irrelevant stimuli in order to focus on relevant stimuli (Nigg, 2001).  An 

updated version of this theory includes the addition of deficits in working memory and 

deficits in self-awareness as co-developing alongside poor inhibition control, rather than 

being secondary effects to deficits in inhibition (Barkley, 2014).  Sonuga-Barke (2003) 

proposed that executive functions involved in the regulation of affect and motivation are 

distinct from the executive functions involved in purely cognitive functioning such as 

working memory.  Unlike, Barkley (2014), Sonuga-Burke (2003) does not place any one 

executive function above the others in terms of importance. 

Support for executive functioning deficits comes from meta-analyses reporting that 

children with ADHD have deficits in a range of executive functioning tasks, particularly 

response inhibition, planning, and working memory (Willcutt et al., 2005).  The severity of 
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executive functioning deficits is associated with the severity of ADHD symptoms (Depue 

et al., 2010), while improvements in executive functioning performance are also associated 

with a decline in the severity of ADHD symptoms (Miller et al., 2013).  One of the most 

robust findings on executive function deficits is that in group analysis, children with 

ADHD show impaired performance on tasks of working memory compared to typically 

developing children (Alderson et al., 2014; Martinussen et al., 2005; Martinussen & 

Tannock, 2006; Sowerby et al., 2011).  In addition, recent work by Karalunas and 

colleagues (2017) suggests that developmental changes in working memory are correlated 

with symptom changes in ADHD over time.  This correlation remains after controlling for 

other executive functioning deficits.  The working memory deficits in children with 

ADHD are discussed in greater detail in Chapter Two when considering the potential role 

of working memory in social functioning. 

Models of executive functioning may help explain the variety of performance 

issues seen in children with ADHD; however, not all children with ADHD show impaired 

executive functioning, and those that do show deficits, do not all present with the same 

deficits (Tarver et al., 2014).  Meta-analyses report that effect sizes for executive 

functioning deficits in children with ADHD are small to moderate and that only half of all 

children with ADHD have impaired inhibitory control (Nigg et al., 2005; Willcutt et al., 

2005).  Other studies have also failed to find an association between inhibition and 

symptoms of ADHD (Alderson et al., 2010).  In addition, symptoms of ADHD do not 

appear to be improved by cognitive training or neurofeedback interventions (Cortese et al., 

2015, 2016).  Executive functioning deficits are also not unique to children with ADHD 

and are associated with many other disorders, such as ODD and CD (Sergeant et al., 2002).  

Some researchers have therefore questioned how executive functions can be a core deficit 

in ADHD, suggesting instead that executive functioning is only one part of the explanation 



14 

 

of ADHD (Trani et al., 2011).  No one model of neuropsychological functioning can, as 

yet, explain all symptoms of ADHD (Nigg et al., 2005). 

Motivational Theories of ADHD 

As previously described, some of the genes implicated in ADHD are involved in 

the dopamine reward pathway, while several of the structural brain differences observed in 

children with ADHD are related to processing motivationally salient stimuli.  Changes in 

brain regions and dopamine functioning may lead to changes behaviourally in how 

children (and adults) with ADHD process rewards.  Children with ADHD do show 

impairments in behaviours associated with processing rewards (van Hulst et al., 2017) and 

have been reported to consider the costs and benefits of events they experience differently 

to typically developing children (Luman et al., 2010).  Children with ADHD have a 

preference for  smaller immediate rewards than larger delayed rewards (Sonuga-Barke et 

al., 2008).  These children also show greater improvement in task performance after a 

reward is given compared to typically developing children (Luman et al., 2005).  

Externally provided reinforcers appear to help normalise the response patterns of children 

with ADHD, possibly because these incentives are more salient than internal or intrinsic 

rewards (Dovis et al., 2012; Kohls et al., 2009).  Other researchers have also reported that 

children with ADHD respond faster to task demands when monetary rewards are used 

compared to social rewards, such as praise (Demurie et al., 2011). 

 Although children with ADHD appear to process rewards differently to typically 

developing children, there is still a large amount of variability in their performance among 

studies.  Several theories have been proposed to explain the patterns of responding to 

rewards observed in children with ADHD. Sonuga-Barke (1994) hypothesised that the 

response to reinforcement shown by children with ADHD may in part be explained as the 

children trying to avoid delays.  He suggests that children with ADHD have altered brain 
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reward circuits which impairs their ability to wait for a reward, instead these children seek 

immediate rewards (Yu et al., 2018).  Small immediate rewards are therefore seen by the 

children with ADHD as preferable to larger delayed rewards, because the small reward 

requires less wait time between the behaviour and reward.  Secondly, children then 

become used to immediate rewards which creates an aversion to delays, leading to 

frustration in, and avoidance of, situations where they have to wait (Sonuga-Barke et al., 

2010).  The theory hypothesised by Sonuga-Barke (1994) suggests that the symptoms of 

ADHD are in part due to the motivation to escape or avoid negative affect that is 

associated with waiting, and that ADHD symptoms or behaviours may be more severe in 

situations that involve a delay (Van Dessel et al., 2018). 

Other theories of motivation or reward processing suggest that impairment in 

dopamine release underlies altered reinforcement learning in children with ADHD 

(Sagvolden et al., 2005; Tripp & Wickens, 2008).  Sagvolden and colleagues (2005) 

propose that dopamine hypofunctioning impacts on the child learning to associate a 

behaviour with an outcome.  This implies that reinforcers lose their value more rapidly 

when the delay between the behaviour and reinforce increases (Luman et al., 2010), 

meaning children with ADHD prefer immediate rewards.  Tripp and Wickens (2008) 

propose that the processing of the rewarding event is intact in children with ADHD; 

however, the signal from the event is not effectively transferred to the cues that predict the 

reward.  Recent rewards may be more likely to impact on the responding of children with 

ADHD due to these children failing to consider and integrate the entire reward history over 

time (Tripp & Alsop, 2001).  Children with ADHD therefore have impaired learning of 

anticipatory cues (Luman et al., 2010).  Supporting this theory, neuroimaging techniques 

show children and young adults with ADHD do have reduced activity in the ventral and 

dorsal striatum when anticipating reward, but show greater response in the same areas 
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when receiving rewards, compared to control participants (Furukawa et al., 2014; Scheres 

et al., 2007; van Hulst et al., 2017). 

Given that ADHD is a heterogeneous disorder, it is entirely possible that there are 

multiple possible pathways that can lead to a similar behavioural pattern in children.  To 

date there is no consensus regarding the cause of ADHD or if there is in fact one single 

cause.  The investigation into the cause or causes remains on-going.  Although the 

biological factors addressed in this section are important in understanding ADHD, it is also 

important to consider the impact of environmental factors on the expression of symptoms 

of ADHD. 

Associated Environmental Factors 

There are a number of different types of environmental factors that may impact on 

the presentation of symptoms of ADHD.  Some environmental factors may have a 

biological effect.  For example, there is evidence to suggest that prenatal toxins, such as 

lead, pesticides, alcohol, and nicotine can increase the likelihood of children showing 

symptoms of ADHD (Marks et al., 2010; Nigg, 2006).  These effects appear more often in 

those individuals who already have a genetic predisposition to ADHD suggesting the 

importance of gene-environment interactions (Hinshaw, 2018).  There has also been some 

research describing the association between increased risk of ADHD and difficulty during 

labour and/or neonatal difficulties (Ben Amor et al., 2005).  Similar to the prenatal toxin 

literature, research suggests the association may be stronger for children already 

genetically predisposed to ADHD (Ben Amor et al., 2005; Nigg, 2006). 

Diet was an early environmental factor considered to impact the behaviour of 

children with ADHD; however, initial studies had systematic methodological limitations.  

There has been an increase in research recently considering how diet related factors may 

affect symptoms of ADHD in children; these studies have been carried out with more 
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rigorous criteria and greater care (Rytter et al., 2014).  Foods that have been suggested to 

potentially exacerbate children’s symptoms of ADHD include sugar, additives, and 

artificial colourings (Daley, 2006; Sonuga-Barke et al., 2013).  A subset of children with 

ADHD may be more sensitive to these foods than typically developing children.  

Nutritional deficiencies are also present in some children with ADHD.  These deficiencies 

include amino acids, fatty acids, vitamins, elements, and minerals, such as zinc (Arnold & 

Disilvestro, 2005) and iron (Cortese et al., 2012).   

Research investigating diet has often focused on treatment studies that either 

remove foods considered to be potentially problematic from the child’s diet, or the 

addition of supplements to the child’s diet to decrease nutritional deficiencies.  Recent 

meta-analyses suggest small positive effects on ADHD symptoms after removing food 

colourants, but do not support the role of sugar in exclusively exacerbating ADHD 

symptoms (Rytter et al., 2014).  Studies investigating the few foods diets, which removes 

all foods except a restricted number of meats, carbohydrates and fruit and vegetables, 

suggest there are improvements in ADHD symptoms when implemented, but the studies 

are reported to be problematic as they often lack raters blind to the child’s condition and 

need additional long term follow up studies (Pelsser et al., 2017; Rytter et al., 2014).  

Meta-analyses investigating improvements in ADHD symptoms after treatment with fatty 

acids from fish oil have small to moderate effect sizes, while reporting little, or 

contradictory, evidence to suggest that amino acids, vitamins, minerals or plant based fatty 

acids improves symptom expression in ADHD (Hariri & Azadbakht, 2015; Rytter et al., 

2014).   

Previous research has predominantly focused on single nutrient studies that present 

one nutrient at a time to children.  However, for a proportion of children with ADHD 

providing them with a supplement containing a range of micronutrients led to 
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improvements in symptoms of inattention (Rucklidge et al., 2018).  Although there is 

currently not enough evidence to suggest that diet plays a causal role in symptom 

presentation of ADHD, there is emerging evidence that for some children with ADHD 

altering or supplementing their diets may have beneficial effects (Rucklidge et al., 2018; 

Stevenson et al., 2014).  

Historically, ADHD, particularly symptoms of hyperactivity, has been considered 

the result of poor parenting practices (Silverman & Ragusa, 1992).  However, while 

parenting practices and stressful family circumstances may influence the expression of 

symptoms of ADHD, they do not cause ADHD (Hinshaw, 2018).  Instead, it is more likely 

that symptoms of ADHD contribute to the patterns of interactions within families 

(Beauchaine & McNulty, 2013).  For example, disruptive or challenging symptoms of 

ADHD may provoke harsher responses from parents, which can lead to a negative cycle of 

interactions between parents and the child with a diagnosis of ADHD (Johnston & Jassy, 

2007).  In one longitudinal study, symptoms of ADHD in children led to harsher parenting 

responses (Harold et al., 2013).  Harsher parenting responses were also reported to 

maintain children’s patterns of ADHD behaviours over several years (Harold et al., 2013).  

Additionally, when parents have symptoms of ADHD themselves, there are often higher 

levels of disorganisation in the family home (Johnston et al., 2012).  Although ADHD is 

not caused by poor parenting there are strategies that parents can use to help with 

children’s symptom expression and associated difficulties.  These strategies are often 

combined with teacher based classroom techniques to help children with ADHD manage 

their symptoms.  The following section briefly describes current management strategies for 

children with ADHD.  
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Current Management of ADHD 

 The proposed standard management for symptoms of ADHD includes both 

pharmacological treatment and behavioural/psychosocial interventions.  Stimulant 

medications, such as methylphenidate, are generally the first choice of pharmacological 

treatment for ADHD symptoms and the most commonly prescribed (Buitelaar & Medori, 

2010). Numerous studies have shown that stimulant medications reduce core symptoms of 

ADHD in both children and adults while being taken, with randomized controlled trials 

yielding medium to large effect sizes (Faraone & Buitelaar, 2010; Spencer et al., 2000).  

These medications are generally well tolerated in children, although some experience side 

effects of varying severity, such as appetite loss and sleep problems (Tarver et al., 2014).  

For those children who do not respond well to stimulant medication, non-stimulant 

medications, such as atomoxetine, extended release guanfacine or extended release 

clonidine, are alternative treatments (Hanwella et al., 2011). These medications have been 

introduced more recently as a treatment for ADHD compared to stimulant medication and 

therefore have a smaller, but growing, research base.  The current evidence does support 

the efficacy of non stimulant medication in reducing core symptoms of ADHD (Cheng et 

al., 2007; Jain et al., 2011; Sallee et al., 2009). 

 There are some limitations to the effectiveness of medications when treating 

ADHD in children and adults. Medication may reduce core symptoms of ADHD while 

being taken, but research reports that adolescents often stop taking medication for ADHD 

as they get older (Molina et al., 2013).  There is also less evidence to suggest that 

medication enhances skills or improve performance in areas of impairment associated with 

ADHD (Nijmeijer et al., 2008).  Improvements in core symptoms of ADHD do not 

necessarily produce improvements in children’s social interactions, classroom behaviours, 

or family interactions (Hinshaw, 2007; Karpenko et al., 2009).  
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Combination treatments that include both medication and behavioural management 

of ADHD are recommended in order to manage not only a reduction in symptoms but also 

improve associated impairments (Fabiano et al., 2015).  Behavioural interventions are 

typically management strategies implemented to deal with inappropriate or unhelpful 

behaviours by using reinforcement and social learning theories alongside other cognitive 

theories.  These behavioural interventions are predominantly implemented by parents and 

teachers with training and support from a clinician/therapist.  Behavioural interventions 

may also include social skills training with children and adolescents, discussed in more 

detail in Chapter Two.   

The goal of behavioural interventions with children and adolescents is to provide 

rewards for, and therefore increase behaviours that meet academic, behavioural, or social 

goals.  Recent meta-analyses by the European ADHD Guidelines Group reported that 

behavioural interventions for ADHD had significant effects on parenting and children’s 

oppositional behaviours (Daley et al., 2014; Sonuga-Barke et al., 2013).  Psychoeducation 

around ADHD increases parents engagement with treatment, increases parent knowledge 

of ADHD symptoms, and leads to changes in parent’s perceptions of their child’s 

behaviour (Daley et al., 2018).  Behavioural interventions may also lead to an increase in 

positive parenting behaviours while decreasing harsh or negative parenting behaviours 

(Daley et al., 2014).   

While behavioural therapies are an established intervention for children (Catalá-

López et al., 2017; Evans et al., 2014), recent guidelines suggest that these treatments are 

not effective for reducing core symptoms of ADHD based on evidence from informants 

blind to the child’s status and treatment condition  (Daley et al., 2018).  Some research 

does report positive effects of parent implemented behavioural interventions on symptoms 

of ADHD; however, these studies often use parent ratings as outcome measures.  This 
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potential bias makes it difficult to establish if actual changes in symptoms have occurred 

or if the measures are instead identifying changes in parent perceptions.  When outcome 

measures include teacher reports or observations of children by individuals blind to 

treatment allocation, no significant change is observed in children’s symptoms of ADHD 

(Daley et al., 2014; Sonuga-Barke et al., 2013).  There is also less support to suggest that 

behavioural interventions improve social, emotional, or academic functioning, again due to 

a lack of evidence from raters blind to children’s treatment conditions (Daley et al., 2018).  

Other difficulties with behavioural interventions are that the positive effects of the 

intervention often takes longer to see compared to stimulant medications and requires 

more time and effort from family, teachers, and children with ADHD.  Behavioural 

interventions focusing on social or emotional functioning can also be highly specific, in 

that they do not always generalise outside of the context the programmes were developed 

and implemented in (Abikoff et al., 2015; Pfiffner et al., 2014). 

The current National Institute for Health and Care Excellence (NICE; 2018) 

guidelines for ADHD treatment recommend using both pharmacological and 

psychosocial/behavioural interventions where possible.  There continues to be debate over 

whether medication or behavioural interventions should be the first step in any 

management programme (Pelham et al., 2014); however, the research findings do highlight 

that the combination of both stimulant medication and behavioural intervention appears 

more efficacious than stimulant or non-stimulant medication alone (Catalá-López et al., 

2017).  The exception to this debate is with pre-school children, where behavioural 

interventions are the recommended treatment choice (NICE, 2018). 

Summary 

Children with ADHD show heterogeneity in the type and severity of symptoms, 

type and number of comorbidities, and level of impairment.  The clinical presentation of 
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the disorder differs across the lifespan with some children no longer meeting diagnostic 

criteria as they get older.  Campbell and colleagues (2014) argue that ADHD is an 

umbrella term for a disorder that has multiple phenotypes and likely multiple genetic and 

neurological factors underlying it.  Symptoms can also be influenced by environmental 

factors.  Current intervention options do not normalise functioning in children with a 

diagnosis of ADHD and many children continue to experience both core symptoms of 

ADHD and associated functional difficulties.  In particular, the social functioning of 

children with ADHD often remains impaired even after intervention has been 

implemented.  A deeper understanding of the nature of the social problems experienced by 

children with ADHD, and what underlying causes or associated factors may be 

contributing to social difficulties, will help in the development of additional intervention 

options for children with ADHD.  The following chapter, Chapter Two, provides a detailed 

review of the social functioning of children with ADHD. 
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CHAPTER TWO 

SOCIAL FUNCTIONING AND ADHD 

 

Research indicates over 50% of children with a diagnosis of ADHD also have 

difficulties with appropriate social functioning (Staikova et al., 2013).  This chapter 

discusses the difficulties some children with ADHD have in interacting appropriately with 

peers and adults around them.  The chapter begins with a discussion of the social worlds of 

children with ADHD and the common social problems they experience.  It then briefly 

describes the efficacy of current social functioning interventions before moving into a 

discussion of social information processing and research indicating that children with 

ADHD have problems with processing social information compared to their typically 

developing (TD) peers.  The chapter then explores factors that may be contributing to both 

social functioning and social information processing difficulties in children with ADHD, 

including executive functioning skills, language ability, and theory of mind. The chapter 

ends with an overview of the current research undertaken for the thesis. 

Before discussing social dysfunction, it is first important to consider what 

researchers regard as social competence.  Social competence is viewed as an individual 

having a set of cognitive skills and pro-social behaviours that allow them to successfully 

interact with others (Rubin et al., 2007).  Cognitive skills include the ability to understand 

the thoughts and feelings of other individuals in the social context and then use this 

information in planning a response.  Pro-social behaviours include the ability to display 

appropriate affect and communicate intentions non-verbally.  Socially competent children 

interact with other individuals actively using helpful behaviours, take on leadership roles, 

and engage in constructive play with peers (Newcomb & Bagwell, 1995).  There is 

evidence that children with ADHD who exhibit problems with social interactions use 
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different social strategies and engage in different social behaviours compared to socially 

competent children (Kloo & Kain, 2016).   

The Social World of Children with ADHD 

Observations of children with ADHD interacting with peers suggest that they 

interrupt and disturb other children’s play, violate social rules when playing, are more 

likely to use hostile or aggressive behaviours, and are more controlling during peer 

interactions (Frankel & Feinberg, 2002; Hodgens et al., 2000; Normand et al., 2011).  

Children with ADHD also have difficulties appropriately initiating play with others 

(Nijmeijer et al., 2008).  It is not that children with ADHD do not wish to play with peers; 

studies show that these children initiate more interactions than TD children (Buhrmester et 

al., 1992; Erhardt & Hinshaw, 1994).  However, Ronk and colleagues (2011) reported that 

boys with ADHD were more likely to use disruptive or attention seeking behaviours to 

gain access to a peer group compared to TD children.  Boys with a diagnosis of ADHD 

were also more likely to talk about themselves when entering a new peer group, more 

often than boys without ADHD (Ronk et al., 2011). 

Parents and teachers rate children with ADHD as displaying more inappropriate, 

intrusive, and argumentative behaviours during social interactions compared to TD 

children and as having fewer friends than the children themselves report (Hoza, Mrug, et 

al., 2005; Whalen et al., 1979).  Research suggests that between 56-76% of children with 

ADHD do not have any mutual friendships, in comparison to 10-32% of TD children 

(Hoza, 2007).  The friendships children with ADHD do have are often characterised by: 

fewer positive features, such as sharing; more negative features, such as conflict; and are 

less stable than the relationships of TD children (Hoza, Mrug, et al., 2005; Normand et al., 

2011).   
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Children with ADHD also appear to view friendships differently to their peers.  

Heiman (2005) reported that when asked to define a best friend, children with ADHD 

consider important factors to be a play mate who keeps them entertained, whereas TD 

children focus on the emotional support a best friend provides.  The characteristics of 

friendship that children with ADHD value, together with their disruptive or threatening 

behaviours may increase tension between themselves and their peer group, and lead to peer 

neglect or rejection. 

Neglected children are those who are ignored or isolated from peers, whereas 

rejected children are those who are actively rejected from play situations and peer 

relationships.  Children’s popularity and rejection can be assessed through studies utilising 

peer nomination ratings.  Hoza and colleagues (2005) gave elementary school children two 

lists of their classmates names.  They asked children to circle names they were best friends 

with on one list and names of children they did not want to be friends with on the second 

list.  The authors found that 52% of children diagnosed with ADHD were rejected by peers 

(circled by other children as not wanting to be friends with them).  Only 1% of children 

with an ADHD diagnosis were in the popular category (circled as being a best friend). 

ADHD subtype may influence whether children are neglected or rejected (Harrist 

et al., 1997; Hodgens et al., 2000).  Children with a diagnosis of ADHD-C are more likely 

to be rejected; while children with a diagnosis of ADHD-I are more likely to be socially 

neglected or isolated (Hodgens et al., 2000).  This is probably due to the differences in 

salient behaviour observed between subtype diagnoses.  Children who are more disruptive 

and intrusive (salient symptoms of ADHD-C and ADHD-HI) are more likely to be 

rejected, while children who are passive or interact with others less are more likely to be 

neglected (Harrist et al., 1997). 
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Research also suggests that children with ADHD are rejected by peers within 

hours, or sometimes even minutes, of their initial interaction with new peers (Erhardt & 

Hinshaw, 1994; Hodgens et al., 2000).  For children with ADHD and social deficits this 

means that they may be rejected by peers when they enter pre-school or elementary school.  

This social rejection can lead to a negative reputation and low social status for the child 

which may follow them during their school experience and can be difficult for the child to 

change (Coie & Kupersmidt, 1983; Ladd et al., 1988).  A child’s peers may focus on 

disruptive behaviours and overlook positive social behaviours due to biases against the 

child based on their past behaviours.  Alternatively, peers may have expectations around 

the behaviours of children with a diagnosis of ADHD, either through knowledge of the 

diagnosis or the child’s past behaviours, regardless of how the child actually behaves 

(Harris et al., 1990).  Importantly, being rejected or neglected by peers limits the 

opportunities children with ADHD have to engage in social interactions and practice 

appropriate social skills (Hoza, 2007) and means they are less likely to have a close friend.  

Having a stable high quality friendship is associated with well-being and buffers the risk of 

negative long term effects of social impairment (Bagwell et al., 1998; Bagwell & Schmidt, 

2011). 

In community populations, social impairment and peer rejection have been 

associated with many long term negative outcomes (Kupersmidt & Coie, 1990).  Social 

functioning deficits are predictive of poor school performance and increased school 

dropout rates as well as increased risk taking behaviour, substance abuse, and delinquency 

(Greene et al., 1997; Mrug et al., 2012; Nixon, 2001).  The increase in delinquent or 

antisocial behaviours may, in part, be due to adolescents associating with deviant peer 

groups (Vitaro et al., 2007).  Adolescents with ADHD who are rejected by popular 



27 

 

children are more likely to gravitate towards negative peer groups and emulate behaviours 

of individuals they associate with (Hoza, Mrug, et al., 2005). 

Social dysfunction, combined with ADHD symptoms, is also associated with the 

development of additional psychiatric disorders (Greene et al., 1996).  Greene and 

colleagues (1996) identified three groups of children; socially impaired children with a 

diagnosis of ADHD, children with no social impairments and a diagnosis of ADHD, and 

TD children.  At four year follow up, those children with a diagnosis of ADHD and social 

difficulties had a higher rate of additional psychiatric disorders (after initial assessment 

baseline mood and conduct ratings were controlled for) than children with a diagnosis of 

ADHD alone or TD children. In particular, rejection by peers is associated with increased 

rates of depression and anxiety in adolescence (Mrug et al., 2012; Prinstein & Aikins, 

2004).  Taken together these negative outcomes indicate the need for early intervention 

with children presenting with social difficulties and ADHD. 

Interventions for Social Impairment in Children with ADHD 

Traditional social interventions are largely ineffective in improving global social 

functioning in children with ADHD (Evans et al., 2014).  As previously mentioned, 

children with ADHD appear to have deficits in the behavioural skills required to engage 

appropriately in social interactions; therefore, traditional social skills training programmes 

have focused on teaching appropriate skills and behaviours to children and then providing 

opportunities to practice these skills (Mikami et al., 2014).  These social skills 

interventions emphasise increasing positive social behaviours, but an increase in positive 

behaviours does not necessarily lead to clinically significant improvement in children’s 

social functioning or their social status (Antshel & Remer, 2003).  Moreover, when 

improvements are seen in children’s social functioning, these improvements often do not 

generalise outside of the setting in which they were taught, and children with ADHD show 
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little long-term improvement in social functioning (Hoza, Gerdes, et al., 2005; Pfiffner & 

McBurnett, 1997). 

Modified social skills programmes have shown improved efficacy compared to 

traditional social skill training, when treating social deficits in children with ADHD 

(Antshel & Remer, 2003).  These modified programmes have included a peer interaction 

component, where children with ADHD are matched to a playmate and spend time 

engaging in structured play with the other child (Hoza et al., 2003).  The programmes also 

included parent involvement, such as having a parent arrange play dates for their child and 

his or her playmate outside of the treatment programme.  The greatest improvements in 

children’s social functioning were reported for those children who spent time with their 

playmate outside of the treatment programme (Hoza et al., 2003).  This better outcome is 

likely due to children with ADHD being able to practice the social skills they learnt in the 

programme in an ecologically valid setting (Gardner & Gerdes, 2015).  The importance of 

ecologically valid social settings has been highlighted by other researchers who 

commented that children with ADHD appear to already possess knowledge of appropriate 

social skills but have difficulties implementing these skills appropriately in social settings 

(Aduen et al., 2018).  This may help explain why interventions focused on teaching social 

skills alone do not appear efficacious for children with ADHD. 

One explanation for the lack of treatment efficacy of current social intervention 

programmes is that the programmes target the wrong mechanisms contributing to social 

dysfunction in children with ADHD.  The type of social impairment varies across children 

with ADHD; meaning it is difficult to develop a standard treatment programme that covers 

all aspects of social difficulty (Aduen et al., 2018; Kofler et al., 2017).  Aduen and 

colleagues (2018) reported that none of the social behaviours assessed in their study were 

impaired across all children with ADHD in all settings.  This is not surprising given the 
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heterogeneity of ADHD. Instead, the authors concluded that deficits in social functioning 

were variable amongst children with ADHD.  Given this information it is important to 

consider areas in addition to specific social skills or behaviours that may be impaired and 

contributing to social functioning difficulties in children with ADHD, alongside 

developing ways to assess children’s social deficits and develop treatment programs 

designed to target a child’s specific social impairment. 

As discussed earlier in this chapter, appropriate social functioning relies on 

individuals having both the cognitive and behavioural social skills in order to navigate 

their social world.  Children with ADHD appear to have deficits in the behavioural skills 

required to engage appropriately in social interactions.  However, children with ADHD 

also appear to have deficits in their ability to understand and process everyday social 

situations.  Although the terminology varies across the literature, the ability to consider 

ones social situation and judge an appropriate response, is often termed ‘social information 

processing’. 

Social Information Processing 

Children not only need to enact appropriate behaviours but first be cognitively 

aware of what an appropriate response would be in a given social situation.  Social 

information processing involves various cognitive processes in which children attend to 

and interpret social cues, identify social goals, and consider their own abilities to perform 

social behaviours (Crick & Dodge, 1994).  Social cognition includes both social and 

emotional components and focuses on how individuals use that information to understand 

the social situation (Uekermann et al., 2010).  There have been numerous models 

developed to identify how TD children process social information (Crick & Dodge, 1994; 

Rubin & Rose-Krasnor, 1992; Selman & Demorest, 1984).  The most commonly cited in 

the psychology literature is Crick and Dodge’s (1994) reformulated model of social 
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information processing.  Crick and Dodge’s (1994) model has been applied to clinical 

populations, particularly aggressive or oppositional behaviours in children, but has also 

more recently been used with children with ADHD (Andrade et al., 2012).  The following 

section briefly describes Crick and Dodge’s (1994) model of social information processing 

before discussing the areas within the model where children with ADHD deviate from TD 

children. 

Crick and Dodge (1994) Social Information Processing Model.   

Crick and Dodge (1994) propose that when engaged in a social situation, 

individuals follow a series of cognitive steps with each step building on information 

identified in the previous step.  The steps include the encoding of social cues, 

interpretation of those cues, the organisation of social goals, accessing social strategies 

from memory or creating new strategies, selecting a strategy, and then enacting the 

strategy.  The model highlights the need for feedback loops at each step, reflecting the idea 

that processing occurs simultaneously between steps rather than progressing in a 

hierarchical fashion. 

In steps one and two of the model individuals attend to the situational cues in the 

environment and evaluate how important these cues are.  Individuals must accurately infer 

the intentions of others in the social situation, assess their own self-efficacy in the situation 

and consider how past exchanges may impact on the current interaction.  In step three the 

individual selects a goal or outcome to work towards based on their interpretation of the 

situation.  These goals are constantly being updated as the social interaction progresses and 

children re-evaluate the cues and actions of themselves and others.  In step four of the 

model it is hypothesised that children select the best response to the situation based on 

what they think the consequences of any response would be and how confident they are 

they can enact the response successfully.  The last step of the model is where the child 



31 

 

enacts their chosen response.  Crick and Dodge (1994) propose that the processing of 

social situations does not end at this step, but that all future steps are simply a recycling of 

prior steps. 

Crick and Dodge (1994) suggest that all children come into social situations with 

different capacities based on biological determinants, and a range of experiences stored in 

long term memory (‘the data base’).  This data base is important as it provides patterns of 

response that the individual has previously engaged in, includes social cognitive biases, 

and the individuals own self-perceptions of their social functioning.  Individuals also store 

the reactions they receive in social situations; these responses can be retrieved at a later 

time in order to predict future outcomes in similar social situations. 

The social information processing steps described above are often assessed by 

providing children or adolescents with hypothetical social situations and then asking the 

young person a series of questions designed to elucidate the cognitive steps they followed 

in coming to their response.  The hypothetical situations are commonly read to the child as 

a short story.  These hypothetical situations are often social dilemmas, in which the child 

has to negotiate with a peer or adult to achieve a mutually beneficial outcome (also called 

‘social problem solving’).  These tasks help measure cognitions that are otherwise difficult 

to assess.  Other methods of assessment include self-report or parent report; however, self-

reports of cognitions and behaviours can be unreliable in children with ADHD given that 

some children lack insight into their social difficulties.  Relying solely on parent report is 

also problematic given that parents are observing their child’s behaviour rather than their 

cognitions.  Additionally, parent report can be susceptible to shared method variance when 

it is also used to assess child behaviours.  The majority of the literature discussed in the 

following section uses hypothetical social situations and questions in a laboratory setting 

to assess deficits in social information processing in children with ADHD.   
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Social Information Processing Deficits in Children with ADHD.   

A large number of studies have focused on social information processing in 

children showing problems with aggression, but only a handful of studies to date that have 

considered the role social information processing may play in the social impairments seen 

in some children with ADHD.  Taken together the research findings indicate that children 

with a diagnosis of ADHD have difficulties across all steps of the social information 

processing model compared to TD children.  However, each individual study varies as to 

which social processing steps children with ADHD have difficulty with, and describes a 

great deal of heterogeneity in social information processing impairments within both child 

and adolescent ADHD populations. In addition, the research in this area does not always 

follow Crick and Dodge’s social information processing steps, although findings of studies 

tend to fall broadly into two categories: difficulties with encoding and interpreting social 

cues; and difficulties with generating and evaluating social responses.  The two areas are 

discussed separately below. 

Encoding and Interpreting Social Cues 

Children with ADHD are reported to encode fewer social cues when given 

hypothetical social situations.  Matthys, Cuperus, & Engeland (1999) assessed social 

problem solving skills in boys with ADHD, ODD/CD, and both disorders compared to TD 

children.  All three clinical groups encoded fewer social cues from videos of hypothetical 

social dilemmas, compared to TD boys.  Similar findings have been reported when 

children are read hypothetical social situations instead of being shown video scenarios.  

Andrade and colleagues (2012) read children stories about hypothetical social situations 

that were either positive interactions, negative interactions, or neutral interactions.  

Typically developing children detected more social cues than children with ADHD across 

all scenes, but this was especially true for neutral interactions. 



33 

 

As well as encoding fewer social cues, children with ADHD appear to have 

difficulty interpreting the social cues they do encode, particularly affective cues (Da 

Fonseca et al., 2009).  Cadesky and colleagues (2000) reported that children with ADHD 

have difficulties with emotion recognition and that the pattern of difficulties was random 

across emotions.  This suggests that as a group, children with ADHD struggle to encode all 

emotional cues, rather than difficulties identifying a specific emotion or set of emotions. In 

contrast, Kats-Gold and colleagues (2007) reported that boys at risk of ADHD did show an 

observable pattern of errors in emotion recognition.  The authors reported that boys in their 

sample had a tendency to interpret ambiguous emotions as fearful or sad.   

Other researchers have suggested that children with symptoms of hyperactivity and 

aggression are more likely to interpret neutral social cues as having an aggressive intent 

(Milich & Dodge, 1984).  In scenes where the character produces a negative outcome, 

children with ADHD are reported to make negative attributions about the characters 

behaviours even when the intentions of the individuals in the interaction was not 

identifiable from scene cues (Andrade et al., 2012).  In contrast, TD children make 

negative outcome attributions based on identifiable cues in the interaction.  However, the 

reports of hostile attributions made by children with ADHD may be due, in part, to 

comorbid diagnoses of ODD or CD rather than a diagnosis of ADHD (King et al., 2009; 

Matthys et al., 1999).  Boys with diagnoses of both ADHD and ODD or CD are reported to 

perform worse on social information processing tasks compared to either single diagnosis 

group alone (Matthys et al., 1999). 

The ability to understand affective cues has been suggested to mediate the 

relationship between symptoms of ADHD and parent reported social problems two years 

later (Humphreys et al., 2016).  This highlights the important role that encoding and 

interpreting social cues may have in contributing to social problems beyond symptoms of 
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ADHD.  Regardless of what social cue distortions children with ADHD are making, if they 

fail to recognise or correctly interpret social cues then they may be less likely to 

understand the social situation in which they find themselves. 

Generating and Evaluating Social Responses 

Children and adolescents with a diagnosis of ADHD are reported to generate fewer 

responses to hypothetical social situations compared to TD children (Marton et al., 2009; 

Matthys et al., 1999; Sibley et al., 2010).  In addition, the strategies that children with 

ADHD do generate are often less effective at solving the social dilemma, or not 

appropriate to the social situation (Mikami et al., 2008).  Andrade and colleagues (2012) 

reported that children with ADHD produced more negative strategies to solve a 

hypothetical social situation when the interaction described was negative, compared to TD 

children who provided more positive strategies to the same situations.  King and 

colleagues (2009) found that children with ADHD generate more hostile responses to 

hypothetical social situations involving provocation by a peer compared to TD children.  It 

does not appear that children with ADHD have different social goals to TD children, but 

that the strategies they use to achieve their goals are more likely to be aggressive or 

negative compared to the negotiating strategies suggested by TD children (Thurber et al., 

2002).  These inappropriate strategies or responses are more likely to lead to an 

unsuccessful social interaction.  However, children with ADHD do not always view 

negative or unsuccessful interactions as a failure. 

There has been a growing body of literature reporting that children with ADHD 

tend to overestimate their social competence (positive illusory bias) more than TD 

children, and also in comparison to parent and teacher reports of the child’s social 

functioning (Hoza et al., 2002; Ohan & Johnston, 2011).  Hoza and colleagues (2000) 

reported that boys with ADHD were more likely than TD children to rate themselves 
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higher on social competence measures after an unsuccessful interaction with a peer.  

Interestingly, boys with ADHD were also more likely than TD children to attribute 

successful interactions with a peer to external factors outside of their control, rather than 

their own behaviour.  This suggests that children with ADHD may be less aware of how 

their own behaviour impacts on both negative and positive outcomes in social situations.  

Overestimating their social competence means that children with ADHD may have 

difficulty evaluating their own social behaviour (Hoza et al., 2000) and are less likely to 

modify their behaviour in response to negative feedback from peers and adults (Diener & 

Milich, 1997).  If children with ADHD cannot correctly monitor their interactions they are 

going to be less aware of which social strategies are most effective for the situation and 

their data base of stored social strategies will be less developed than that of their TD peers. 

The research presented above indicates that children with ADHD do have social 

information processing deficits.  In a recent meta-analytic review, Ros and Graziano 

(2018) reported that there is a stable association between ADHD and social information 

processing deficits that is not moderated by conduct problems or study methodology.  The 

findings of Humphreys and colleagues (2016) also suggest that aspects of social 

information processing, such as interpretation of affective cues, may mediate the 

relationship between symptoms of ADHD and social problems.  Overall, the research 

indicates that social information processing is a valuable area to consider when 

investigating social problems in children with ADHD.   

There is, however, still limited understanding of the mechanisms involved in the 

association between ADHD and social information processing deficits.  Understanding the 

mechanisms contributing to this association has implications for the conceptualisation of 

the factors that lead to and sustain social problems in children with ADHD, and may also 

help develop or target interventions for this population.  The following sections discuss the 
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factors that may be impacting on, or contributing to, social information processing deficits 

and social problems in children with ADHD.   

Impact of Symptoms of ADHD on Social Information Processing 

Symptoms of inattention, hyperactivity and impulsivity may directly contribute to 

children’s deficits in social information processing and social problems.  As discussed at 

the beginning of this chapter, children with a diagnosis of ADHD often engage in 

disruptive or attention seeking behaviours in social situations.   The majority of research 

has focused on these salient behaviours and the role of parent or teacher rated symptoms of 

ADHD on the expression of socially inappropriate behaviours.  There has been less 

research investigating the role of ADHD symptoms in the cognitive aspects of social 

functioning.   

Theoretically, symptoms of ADHD would be expected to impact on children’s 

ability to process social information competently.  For example, symptoms of inattention 

may impact children’s ability to notice social cues, leading to poor social responses and 

ultimately rejection by peers.  Early findings from studies investigating sustained attention 

and social functioning lend support to this theory.  Children with a diagnosis of ADHD 

and TD children who have difficulty with sustained attention were more likely to be rated 

by teachers as having more social problems (Andrade et al., 2009).  In particular, children 

with symptoms of inattention are poorer at recognising affective and non-verbal cues 

compared to children with symptoms of hyperactivity and impulsivity (Margaret Semrud-

Clikeman et al., 2010; Sinzig et al., 2008). 

Studies considering how children with differing ADHD subtypes or presentations 

vary in their social behaviour also help clarify the impact of ADHD symptoms on social 

functioning.  Children presenting with ADHD predominantly inattentive type appear to 

have more deficits in social knowledge (Maedgen & Carlson, 2000), whereas children with 
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combined type presentation have more difficulty with self-control (Solanto et al., 2009) 

and aggression (Maedgen & Carlson, 2000).  Symptoms of impulsivity are also associated 

with poor response inhibition and children with difficulties in hyperactivity and 

impulsivity are more likely to make rash decisions in social situations (DeVito et al., 

2009).  Impulsive children also show an inability to inhibit habitual behaviour patterns 

associated with perspective taking (Marton et al., 2009).  Given these preliminary findings 

it appears that symptoms of impulsivity may impact on social functioning through deficits 

in executive functioning such as inhibition. 

Currently there are few studies that consider specific symptoms of ADHD and their 

contribution to social information processing directly.  This may be partly due to more 

research focusing on the social performance and overt social behaviours observed in 

ADHD rather than cognitive aspects of social functioning.  Some researchers suggest that 

ADHD symptoms are more likely to be causing social performance deficits (the expression 

of social behaviours in naturalistic settings) than social cognitive deficits (Kofler et al., 

2011).  The available evidence suggests that symptoms of ADHD may exacerbate social 

problems for children with ADHD, but are unlikely to be the only cause of deficits in 

social functioning (Grzadzinski et al., 2011).  Additional explanatory or contributing 

factors are likely, especially given that social problems often remain even when ADHD 

symptoms improve (Lee et al., 2008). 

Executive Functioning Deficits and Social Information Processing in Children with 

ADHD 

Social information processing requires a range of cognitive skills in order to 

successfully navigate social interactions (Motamedi et al., 2016).  For example, during 

social information processing children likely need to retain and manipulate information 

(working memory), and plan appropriate responses (planning), while inhibiting 
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inappropriate responses (inhibition).  Deficits in executive functioning therefore provide an 

attractive hypothesis for explaining the diversity in children’s social information 

processing abilities and associated social problems seen in children with ADHD.  

Although there is an extensive body of research examining executive functions in children 

with ADHD, there have been few studies to directly examine the role of executive 

functioning in social information processing.  Instead the majority of the literature has 

focused on the contribution of executive functioning to children’s social problems or social 

functioning as reported by parents and/or teachers. 

A number of researchers have reported executive functioning deficits and poor 

social functioning in both groups of children with ADHD (Alloway et al., 2005; Gewirtz et 

al., 2009) and groups of children without a diagnosis of ADHD (McQuade et al., 2013; 

Rinsky & Hinshaw, 2011).  Elementary children’s skills in executive functioning have also 

been reported to predict their socially co-operative behaviours one year later (Ciairano et 

al., 2007).  These findings highlight that executive functioning abilities may be associated 

with social competence across all populations, rather than being a specific vulnerability for 

children with ADHD.  However, there is evidence to suggest that children who present 

with both symptoms of ADHD and social problems show more deficits in executive 

functions than children with ADHD and no social problems (Tseng & Gau, 2013). 

Children’s performance on executive functioning tasks has also been reported to mediate 

the association between symptoms of ADHD and children’s ability to follow up on social 

cues as well as their memory for the conversation (Huang-Pollock et al., 2009).   

Research studies often combine scores on executive functioning tasks to produce a 

global score which is then used in analyses. Although global scores of executive 

functioning are associated with social problems in children with ADHD, it may be 

beneficial to consider each aspect of executive functioning independently when 
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investigating mechanisms underlying children’s social functioning.  This is particularly 

important when considering the impact of executive functioning on individual processes 

involved in social information processing.  For example, working memory skills may help 

hold and manipulate social information and social responses, but inhibition skills may help 

children delay responding impulsively and take the time to retrieve and select the most 

appropriate response. 

Working memory is one executive function that may play a larger role in 

differentiating between children with ADHD and TD children compared to other executive 

functions (Kofler et al., 2017).  Meta-analyses report that up to 80% of children with 

ADHD have deficits in working memory (Kasper et al., 2012) and that working memory 

deficits help explain differences in social functioning between groups of children with 

ADHD and their TD peers (Bunford et al., 2015; Kofler et al., 2011).  Bunford and 

colleagues (2015) reported that children’s symptoms of inattention mediated the 

relationship between working memory skills and social functioning.  As mentioned earlier 

in the chapter, this relates to theoretical models of social information processing that 

highlight the importance of paying attention to situational social cues, then using those 

cues to identify and retrieve previous interactions with similar cues, and the social 

responses experienced in those situations. 

Working memory is likely to be an important area for further investigation given 

that, amongst the executive functions considered in the literature, children’s working 

memory skills are reported to have the strongest relationship with both symptoms of 

ADHD and social problems.  It is also important to consider if working memory skills are 

impacting on children’s social functioning through symptoms of ADHD, or if additional 

mechanisms of action are involved.   
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Social Communication Deficits in Children with ADHD 

 As noted above, the social problems associated with ADHD have often been 

considered in terms of specific behaviours or social skills, either assessed through peer 

interactions or parent or teacher ratings of social functioning.  However, several of the 

social problems that children with ADHD exhibit appear to reflect difficulties with social 

communication, rather than difficulties with social behaviour.  For example, a failure to 

respond in a socially appropriate behaviour (by engaging in an intrusive or intimidating 

behaviour) may be because the child has not understood the figurative language used by 

the speaker, the speaker’s tone of voice, or the speaker’s intent in conveying the verbal 

information to the child.  Social communication involves a number of skills.  Two of the 

main areas are pragmatic language ability and theory of mind (Cummings, 2014).  Both 

areas are discussed separately below. 

Pragmatic Language Deficits and Social Information Processing in Children with 

ADHD 

Given that appropriate social functioning relies heavily on language, investigating 

the language abilities of children with ADHD may help our understanding of the social 

problems these children experience (Mathers, 2005; Mathers, 2006).  Children with 

stronger verbal skills are reported to be better liked by their peers and popular children 

perform better on language tasks compared to rejected children (Blachman & Hinshaw, 

2002; Laws et al., 2012).  In an ADHD specific study, children with ADHD and co-

occurring language impairments had higher parent reported levels of social problems 

compared to children with ADHD and no language impairment (Redmond et al., 2013, 

2015).  This may be because children with ADHD who do show typically developed 

language skills are able to compensate for their symptoms of ADHD in social situations. 
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In group analyses, children with ADHD do show poorer language skills in a range 

of areas compared to TD children, including both receptive (comprehension of spoken 

language) and expressive (ability to communicate needs through spoken language) 

language deficits (Korrel et al., 2017).  For example, studies report that children with 

ADHD show weaknesses in sentence formulation (Oram et al., 1999), have problems with 

coherence and organisation when retelling stories (Purvis & Tannock, 1997), as well as 

problems identifying the main ideas within the story (Papaeliou et al., 2012).   Children 

with ADHD also show comprehension deficits (McInnes et al., 2003), and impaired verbal 

fluency, including making more phonological errors and producing fewer words (Hurks et 

al., 2004).   

Some of these language difficulties may be due to comorbid language impairments.  

Estimates suggest that over 40% of clinically referred children with ADHD also show a 

language impairment (Sciberras et al., 2014).  Deficits with the structural or syntactical 

aspects of language are more commonly seen in children with a diagnosis of ADHD and 

language impairment compared to those children with a diagnosis of ADHD alone (Bishop 

& Baird, 2001; Geurts et al., 2004).  However, specific language abilities may be impaired 

in children with ADHD, even when the criteria for a diagnosis of comorbid language 

disorder is not met (Korrel et al., 2017).  In particular, children with a diagnosis of ADHD 

may have difficulty with the pragmatic aspects of language, even after controlling for their 

expressive language skills (Ketelaars et al., 2010). 

Definitions of pragmatic language have changed in the last 30 years (Cummings, 

2014).  Currently, the majority of researchers consider pragmatic language difficulties to 

be specific to the use and comprehension of language in context, rather than semantic or 

structural aspects of language (Bignell & Cain, 2007).  This is not to say that pragmatic 

difficulties and problems with structural aspects of language do not co-occur in children 
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with ADHD or impair social functioning (Bishop, 2000).  Difficulties with structural 

language can impair social communication if the language is so disorganised that they 

hinder social conversation (Camarata & Gibson, 1999).  However, these structural or 

syntactical deficits in language are less common in children with ADHD compared to 

deficits in pragmatic language.  Pragmatic language deficits are of particular interest when 

discussing children’s social problems, given that difficulty using language appropriately 

may cause a large number of problems in conversational situations. 

Children with pragmatic language difficulties may appear rude or inept if they 

cannot produce utterances that appropriately convey their meaning.  This can cause social 

problems when inviting other children to play, taking turns in social interactions, sharing 

appropriate information, and eliciting information from others.  In addition, pragmatic 

language skills are important in understanding the meaning behind other people’s 

utterances.  Proficient language abilities help children comprehend other people’s 

expressions of their needs, and express their own goals, both of which are important when 

attempting to resolve conflicts (Zadeh et al., 2007).  Children who struggle in these areas 

are less likely to establish or maintain friendships and are more likely to be viewed by 

peers as difficult to engage with (Dunn & Cutting, 1999; Mikami et al., 2017).  

Inappropriate social language, therefore, reduces the opportunities these children have to 

engage in social communication and develop these skills. 

Although interest has increased in recent years regarding the pragmatic difficulties 

demonstrated by children with a diagnosis of ADHD, there are still few studies that have 

detailed specific pragmatic impairments in this population.  Research using questionnaires 

consistently finds that children with a diagnosis of ADHD are rated by parents as showing 

poorer pragmatic language skills compared to TD children (Bishop & Baird, 2001; Geurts 

et al., 2004; Geurts & Embrechts, 2008).  Studies have shown that children with ADHD 
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are often impaired on the Children’s Communication Checklist  2
nd

 edition (CCC-2; 

Bishop, 2006) pragmatic language areas of inappropriate initiation of conversations, 

coherence of conversations, use of conversational context, and stereotyped language, 

compared to TD children (Geurts et al., 2004; Green et al., 2014; Helland et al., 2012). 

There is evidence suggesting that the pragmatic difficulties observed in children 

with ADHD are context dependent and occur in naturalistic environments more often than 

formal diagnostic settings.  Kim and Kaiser (2000) found that on a formal test of pragmatic 

language, children with ADHD performed similarly to children without ADHD; however, 

children with ADHD gave more inappropriate pragmatic responses and behaviours during 

a conversation task with an adult.  Similarly, Bignell and Cain (2007) found that eight to 

eleven year old children with symptoms of inattention differed from control children in 

their literal interpretations of meanings when relying on context, but did not show any 

impairment on formal tests measuring their knowledge of figurative language without any 

context dependent cues.  This may indicate that children with ADHD, while performing 

adequately on formal language measures, have difficulty with pragmatic language in real 

world contexts. 

To date, there is very little research regarding language abilities and social 

information processing.  Although not specific to ADHD, there is some evidence that 

overall language skills contribute to social functioning and social information processing 

specifically in children with externalising disorders.  Cohen and colleagues (1998) 

assessed children with and without both language impairment and psychiatric disorders 

(including ADHD) on a task of social information processing.  They found that regardless 

of psychiatric diagnosis children with language difficulties performed more poorly at 

identifying feelings of characters, identifying and evaluating strategies, and explaining 

how to tell if conflicts were resolved.  The authors suggest that these steps of social 
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information processing require more complex verbal explanations, which likely rely more 

heavily on pragmatic language skills.  Zadeh and colleagues (2007) examined the 

contribution of language in mediating the relationship between social functioning and 

externalising behaviours.  Along with working memory, children’s language skills were 

predictive of parent ratings of children’s social functioning.  Children’s language ability 

also mediated the relationship between externalising behaviours and performance on the 

social cognition task. 

There is also limited research on the role pragmatic language plays in the social 

problems and social information processing abilities of children with ADHD.  Marton and 

colleagues (2009) considered the contribution of ADHD symptoms and language 

impairment in predicting social information processing in 8 to 12 year old children with 

and without a diagnosis of ADHD.  They found that on the Interpersonal Negotiation 

Strategies (INS, a measure of social information processing) children with ADHD 

performed worse than control children on three of the five subscales (Defining the 

Problem, Identifying Feelings, and Evaluating Outcomes).  The authors also found, similar 

to Cohen et al (1998), that children’s symptoms of ADHD, combined with their low scores 

on a language measure, predicted poorer performance on the social information processing 

task.   

Two studies have specifically considered the impact of symptoms of ADHD and 

pragmatic language abilities on children’s social functioning.  Given their relevance to the 

current research, both studies are discussed in detail in the following paragraphs.  Leonard 

and colleagues (2011) assessed 54 children aged 9 to 11 on their language skills, social 

skills, and symptoms of inattention and hyperactivity.  Children’s inattentive symptoms, 

hyperactive symptoms, social skills, and pragmatic language skills were rated by parents 

using questionnaires.  Children’s estimated IQ and expressive and receptive language were 
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assessed via formal testing.  Children’s expressive and receptive language skills did not 

correlate with pragmatic language ratings, suggesting that these scales were measuring 

different areas of language.  Using a mediation model the authors reported that pragmatic 

language partially mediated the relationship between inattention and social skills, and fully 

mediated the relationship between hyperactivity and social skills. Each model accounted 

for over 40% of the variance seen in children’s social skills.  However, the variance 

explained in their model may be partially due to some shared method variance given their 

study used the same rater for all three variables (symptoms of inattention/hyperactivity, 

pragmatic language ability, and social skills).   

Staikova and colleagues (2013) assessed 28 children with a diagnosis of ADHD 

and 35 TD children between the ages of 7 and 11.  Parents rated their children’s pragmatic 

language and social skills.  Children also completed formal assessments of their pragmatic 

language, narrative discourse, and structural language abilities.  The authors reported 

significant differences between the groups on all measures of pragmatic language after 

controlling for structural language scores.  Only the discourse management construct 

(made up of the pragmatic language components on the parent rated CCC-2) was 

correlated with both ADHD and parent rated social skills once children’s structural 

language skills were controlled for.  Discourse management fully mediated the relationship 

between ADHD status and social skills.  Similarly to Leonard et al. (2011), Staikova et al. 

(2013) did acknowledge that the relationship between variables may be inflated due to the 

use of parent ratings for measures of ADHD, language, and social skills, especially since 

child performance on pragmatic measures did not mediate the relationship between ADHD 

symptoms and parent rated social skills.  

The findings from both Leonard et al. (2011) and Staikova et al. (2013) provide 

evidence that pragmatic language skills in children with ADHD may be an important 
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factor in parent ratings of children’s social functioning after accounting for children’s 

overall language abilities.  However, both studies relied on parent ratings of children’s 

social skills.  Neither study considered how children’s pragmatic language abilities may 

contribute to social information processing, or the role both pragmatic language and social 

information processing may play in competent social functioning.  It appears likely that 

pragmatic language would play a role in social information processing.  Not only do 

children require pragmatic language skills to negotiate in everyday situations, but the 

assessment of social information processing often relies on presenting children with 

hypothetical social situations which are generally both verbally administered and 

answered.  Therefore additional investigation of pragmatic language skills, particularly in 

regards to children’s social information processing, is warranted. 

Theory of Mind Deficits and Social Information Processing in ADHD 

The research presented so far suggests that pragmatic language is important for 

social communication in children with ADHD.  However, pragmatic language abilities are 

not the only factor necessary for appropriate social communication.  Theory of mind 

involves the ability to attribute mental states to one’s own mind and the minds of others 

(Norbury, 2014).  The contribution of theory of mind to social communication is therefore 

to help children understand the speaker’s wishes and intentions.   

Typically developing children are generally able to correctly answer questions 

requiring them to understand other people’s beliefs (first order false belief) by the age of 

four.  Second order theory of mind refers to children’s ability to understand that other 

people have specific beliefs about the beliefs of others (recursive mental state 

understanding), and typically develops at around age six or seven (Coull et al., 2006; 

Perner & Wimmer, 1985).  A substantial body of research suggests that theory of mind 

deficits contribute to social communication problems and social behaviours in children 
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with Autistic Spectrum Disorders (ASD; Berenguer et al., 2018; Jones et al., 2018); 

however, there is currently limited and contradictory evidence regarding the difficulties 

children with a diagnosis of ADHD have with theory of mind tasks.   

A few researchers have reported differences between ADHD and TD children on 

tasks that assess second order (or more advanced) theory of mind (Buitelaar et al., 1999; 

Caillies et al., 2014; Sodian & Hulsken, 2005).  These tasks often involved more complex 

social situations that required a deeper understanding of individual characters beliefs and 

knowledge. Children with ADHD do appear to perform more poorly than peers in these 

more complex situations.  Conversely, children with ADHD appear to perform just as well 

as TD children on simpler first order theory of mind tasks (Mary et al., 2016; Perner et al., 

2002). 

Children with ADHD may show deficits on second order theory of mind as these 

tasks require greater input from executive functions.  Many of the studies investigating 

theory of mind in ADHD children also looked at the children’s performance on measures 

of executive functioning.  Regardless of the children’s performance on theory of mind 

tasks, all studies that investigated executive functioning reported at least one EF deficit 

(often in working memory or inhibitory control) in their ADHD group.  An executive 

functioning deficit, but variable performance on theory of mind tasks, suggest that some 

theory of mind tasks are less reliant on children’s executive functioning abilities compared 

to other tasks (Mary et al., 2016).   Buhler and colleagues (2011) hypothesised that 

children with ADHD do not show a true theory of mind deficit but instead struggle with 

theory of mind tasks and other social problems as the executive functioning demands 

during social situations increase with age.  Supporting this theory, Mary and colleagues 

(2016) reported that theory of mind deficits in children with ADHD were mediated by 

deficits in inhibition. 
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Other researchers have failed to find a link between executive functions and theory 

of mind in children with ADHD.  Caillies and colleagues (2014) reported that in their 

population of children with ADHD, children’s verbal reasoning skills played the largest 

role in predicting theory of mind performance.  Their research suggested that children with 

ADHD may have difficulty forming and reasoning about concepts verbally, which impacts 

on their social cognition.  When the language demands of theory of mind tasks are 

reduced, children with a diagnosis of specific language impairment perform similarly to 

TD children (Miller, 2001). 

There appears to be a relationship between cognitive theory of mind, executive 

functions, and pragmatic language abilities.  However, it is difficult, based on current 

evidence, to ascertain the role each variable plays in social information processing deficits 

and social problems for children with ADHD.  The following section provides an overview 

of the current thesis with an aim to addressing how some of the variables discussed may 

contribute to social cognitive impairments in children with ADHD. 

Overview of the Current Thesis 

The ability to interact with others in a pro-social manner is essential to children’s 

development.  The patterns of social rejection and social impairments seen in children with 

ADHD appear to have begun by the time children enter elementary school, and for many 

children the problems continue into adolescence or adulthood (Hoza, Mrug, et al., 2005).  

These difficulties can have long lasting effects on children’s social and emotional 

development (Greene et al., 1997).  Current interventions are limited in their ability to 

remediate the social problems seen in children and adolescents with ADHD.  Given these 

findings it is important to examine the nature of the social functioning deficits seen in 

children with ADHD, along with additional mechanisms that may be contributing to, or 

sustaining, their social problems. 
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The research presented in this thesis aimed to explore if there are differences 

between children with and without ADHD in their social communication abilities and 

social problem solving skills.  We also examined how language abilities, theory of mind, 

and executive functioning skills contribute, alongside symptoms of ADHD, to children’s 

ability to process and respond to social information.  The potential predictors selected for 

inclusion in the studies were based on developmental evidence linking each variable to 

functional social outcomes in children.  Variables most consistently associated with 

deficits in social functioning in children with ADHD, or those variables with the strongest 

theoretical links to social functioning, were included in the assessment.  The impact of 

symptoms of ADHD, age, IQ, and gender were also taken into consideration when running 

analyses. 

To the best of the author’s knowledge this is the first study to investigate the 

specific contribution of children’s pragmatic language skills to social information 

processing in a group of formally diagnosed children with ADHD.  The thesis is also the 

first to consider the additional contribution of theory of mind and verbal working memory 

skills, alongside pragmatic language abilities.  Much of the current literature in this area 

uses parent and teacher ratings as measures of both children’s social understanding and 

pragmatic language abilities in children with ADHD, leading to potentially inflated 

relationships between variables.  The current thesis used a range of parent questionnaires, 

along with children’s own performance, when assessing children’s social functioning, 

social problem solving, and language skills.  The children’s social problem solving 

abilities were assessed using three separate social information processing tasks in two 

formats; a verbally administered task and two audio-visual tasks, in order to compare 

children’s performance across commonly used assessment mediums.  The research aimed 

to explore three main questions: Are there differences in the social problem solving skills 
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of children with and without ADHD (and what areas of social problem solving may be 

impaired); what variables contribute to children’s social problem solving performance; and 

do children’s social problem solving skills and language abilities predict their social 

functioning? 

The thesis is structured in the following manner.  Chapter Three presents an 

investigation into the contribution of neurocognitive and language abilities to the social 

problem solving skills of children and adolescents with ADHD. Information from this 

chapter was used, in part, to inform the studies presented in the subsequent chapters.  

Chapter Four presents the method detail for the data presented in Chapters Five to Eight.  

Chapters Five and Six report and discuss group comparisons between children with and 

without a diagnosis of ADHD.  Chapter Five compares the two groups of children in their 

language, theory of mind, and cognitive abilities, while Chapter Six compares the 

children’s social functioning and social problem solving skills.  Chapter Seven presents 

and discusses regression analyses investigating the role of language, theory of mind, 

working memory and symptoms of ADHD in children’s social problem solving skills.  

Chapter Eight explores factors contributing to parent ratings of children’s social skills and 

social problems. The thesis concludes with a general discussion of the findings in relation 

to the three questions addressed in this thesis, together with a review of research strengths, 

limitations, and future research directions. 
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CHAPTER THREE 

POTENTIAL PREDICTORS OF CHILD AND ADOLESCENT SOCIAL 

INFORMATION PROCESSING SKILLS 

 

Chapter Three describes a study of neuropsychological and language factors that 

may impact social information processing in children and adolescents.  The study involves 

new analyses of existing data and was carried out to provide an initial investigation into 

the predictors of young people’s social information processing skills beyond symptoms of 

ADHD.  Data reported on in the current chapter was collected from two separate research 

studies, previously undertaken by PhD students (both submitted in 2009) under the 

supervision of the author’s supervisor.  The new analyses were undertaken with full 

knowledge of the graduated students. 

The first thesis involved a longitudinal study of neuropsychological functioning in 

children and adolescents with ADHD, compared to an age and gender matched control 

group (Robinson, 2009).  The results of the research indicated that children with ADHD 

remained impaired as adolescents on some tasks of neuropsychological functioning 

compared to their age matched controls.  When reassessed as adolescents, the participants 

with a diagnosis of ADHD had lower IQ scores, and performed more poorly on tasks of 

design fluency and working memory, compared to age matched controls. 

The second thesis was a cross sectional study investigating the social functioning 

of young people with ADHD (Taylor, 2009).  Children and adolescents with ADHD were 

rated by parents as experiencing more social problems and having fewer social skills than 

control group adolescents.  As part of the research, young people participated in a social 

information processing task.  Children and adolescents with ADHD showed less 

understanding of social problems and made poorer decisions regarding the best response to 
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the problem.  Further, regression analyses indicated that the ADHD participant’s best 

solution to the social problem contributed to parent ratings of the young people’s social 

problems beyond IQ and symptoms of inattention. 

The subject populations for the two projects overlapped.  This provided an 

opportunity for participant data to be combined across the two studies. The data from the 

neuropsychological and social functioning studies had not previously been considered 

together.  Anonymised data from the two studies were combined and analysed for the 

current chapter, in order to investigate neuropsychological factors that may contribute to 

young people’s social information processing skills.  These analyses were conducted under 

the principle investigator’s supervision and are consistent with the original research plan 

and ethical approval.  It was hypothesised that adolescents’ scores on measures of 

language and executive functioning would explain variance in social information 

processing beyond that accounted for by age or symptoms of ADHD.  In particular, it was 

hypothesised that adolescents’ language skills would explain the largest amount of 

variance in social information processing scores beyond symptoms of ADHD.   

Chapter Three is structured in the following manner.  Within the method, the 

details of the original neuropsychological and social functioning research studies are first 

presented.  This includes a description of the recruitment and procedure details for 

participants, followed by a description of the measures administered.  Only those measures 

selected for inclusion in the current chapter analysis are described.  The method then 

describes the participant details of those children and adolescents whose data was selected 

for inclusion in the current analysis, followed by the data transformation procedures 

undertaken with original raw data for the current analyses. 

The results section describes the analyses conducted for the current chapter only.  

Group comparisons were made between adolescents with ADHD and control group 
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participants, for both the social information processing data and neuropsychological data, 

separately.  Then analyses were conducted to investigate the relationships between young 

people’s social information processing and performance on measures of 

neuropsychological functioning. 

Method 

Recruitment and Participants 

The participating young people with ADHD were recruited from a database of 

children who had been diagnosed, at a University ADHD research clinic, with ADHD four 

years earlier.  The recruitment section first briefly describes how children were initially 

recruited and diagnosed with ADHD, before describing the recruitment process of some of 

these children four years later for the neuropsychological and social functioning studies. 

At the time of the initial assessment children were recruited through local 

outpatient services in Dunedin, New Zealand, responsible for assessing disordered 

behaviour in children.  Service providers gave information to parents who contacted the 

research group and were screened for eligibility by researchers at the University of Otago.  

Initial inclusion criteria were that children be aged between 6-10 years old and show 

symptoms of inattention, hyperactivity, or impulsivity.   If already medicated for 

symptoms of ADHD, parents had to be willing to suspend medication for 24 hours, and 

also had to be willing to allow the researchers to contact the child’s teacher to collect 

additional assessment data.  Eligible families were invited to participate in diagnostic 

assessments. 

All children meeting inclusion criteria underwent comprehensive multi-method, 

multi-informant, assessments.  This included parent, teacher, and child interviews, 

alongside parent and teacher questionnaires and a comprehensive assessment of the child’s 

cognitive functioning.  All parents gave written consent for their own and their child’s 
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participation.  Children gave verbal assent to participation in the study.  On receipt of 

parent consent, teachers were sent study materials and provided written consent for their 

participation in the study. 

Parents and teachers completed a number of questionnaires asking them to rate 

their child’s symptoms of ADHD and other emotional and behavioural symptoms.  To 

supplement the questionnaires and collect demographic information, parents and teachers 

were also interviewed about the child’s ADHD symptom severity and impairment, as well 

as their social, academic and behavioural functioning.  Children were diagnosed with 

ADHD if parents or teachers reported at least six symptoms of inattention and/or 

hyperactivity in one setting that were causing significant impairment in the child’s 

functioning, with additional symptoms reported in a second setting. 

Four years after initial assessment, those families whose children had met criteria 

for ADHD and who had agreed to researchers maintaining contact, were invited to return 

to the ADHD research clinic and participate in the neuropsychological and social 

functioning follow up studies.  Of the 103 families who gave permission for the 

researchers to maintain contact, families of 57 children agreed to participate in one or more 

of the follow up studies.  Of these families, 52 children and adolescents participated in the 

social functioning study and 55 children and adolescents participated in the 

neuropsychological functioning study.  Group comparisons showed no significant 

differences in intellectual functioning, socioeconomic status, gender, and ethnicity 

between those children who did and did not agree to participate in the neuropsychological 

and social functioning studies (based on data collected four years earlier at initial 

diagnosis). 

At the 4 year follow up study, researchers recruited and assessed a group of 97 

typically developing children aged 9-14 years old.  Typically developing children were 
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recruited through local Dunedin schools.  With the approval of the school principal and 

board of trustees, letters of invitation were sent to families of non-behaviour disordered 

children.  Control children were excluded if a parent or teacher endorsed more than three 

ADHD symptoms on symptom questionnaires.   

Materials and Procedure 

 The following section describes the assessment measures completed in the 

neuropsychological and social functioning follow up studies and utilised in the current 

study.  Measures chosen for the current analyses focused on areas of interest to the current 

thesis (language, working memory, and social information processing).  The section first 

describes the measures used to assess symptoms of ADHD, followed by the 

neuropsychological measures, and then the social functioning measures. 

Symptoms of ADHD 

Parents and teachers completed the Disruptive Behaviour Disorders Scale (DBD, 

Pelham et al., 1992).  The DBD is a 45 item measure that asks respondents to rate a child’s 

symptoms of ADHD and ODD.  For each item respondents are asked to indicate whether 

the statement describes the target child “Not at All”, “Just a Little”, “Pretty Much”, or 

“Very Much”.  Responses endorsed at the level of “Pretty Much” or “Very Much” were 

considered to indicate clinically significant symptoms (Molina et al., 1998).  Responses 

were given values from 0 (Not at All) to 3 (Very Much) and severity scores calculated by 

summing these values for each participant for symptoms of inattention, hyperactivity, and 

oppositional behaviour, separately.  The DBD has high internal validity (0.85) as a 

behavioural measure for ADHD and is moderately correlated (between 0.55 and 0.85) with 

other rating scale measures of ADHD such as the Conner’s Teacher Rating Scale.   

Parents and teachers also completed semi-structured interviews to collect data 

about their perception of the child’s current social, academic, and behavioural functioning, 
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alongside demographic information.  Children and adolescents were considered to 

continue to meet criteria for DSM-IV ADHD if the responses from at least one informant 

indicated the young person demonstrated at least six symptoms of ADHD present at a 

clinically significant level, and that the young person also showed symptoms causing 

impairment in a second setting. 

Neuropsychological Assessment 

Children and adolescents participating in the neuropsychological functioning 

follow up study completed a wide range of executive functioning tasks during one 

assessment session at the ADHD research clinic.  It should be noted that a full cognitive or 

neuropsychological assessment of children with ADHD is not routinely undertaken, and is 

not required for the diagnosis of ADHD.  The following tasks were selected in order to 

address specific study aims. The measures, and administration procedures for the included 

measures, are described below. 

Wechsler Intelligence Scale for Children-Third Edition, Australian Adaption 

(WISC-III; Wechsler, 1991). The WISC-III is a standardised measure of intellectual 

functioning for children aged 6 years 0 months to 16 years 11 months.  It includes 13 

subtests, 10 of which are core subtests from which three primary index scores can be 

calculated; Full-Scale IQ score (FSIQ), Verbal IQ (VIQ), and Performance IQ (PIQ).  

Completion of the supplementary tests also enables two additional scores to be calculated; 

Freedom From Distractibility (FFD) and Processing Speed.  The WISC-III is a highly 

reliable measure that has internal consistency reliability coefficients between 0.91 and 0.96 

for the primary scores, and between 0.84 and 0.96 for individual subtests (Wechsler, 
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1991).  Nine1 of the 13 subtests were administered to young people in the 

neuropsychological follow up study.   

British Abilities Scales’ Verbal Fluency Test (Elliott, 1983).  The verbal fluency 

task asks participants to produce as many words as possible associated with certain topics 

within a set time (for example, name as many “things you can eat” in 60 seconds) (Elliott, 

1983).  Participants were administered an “animal” condition in which they were asked to 

name as many animals as possible as well as a “things you can eat” condition.  Participants 

were given one minute to verbally provide as many words as possible that fit the category.  

Instructions for the task are presented in Appendix B.  The total number of correct answers 

was recorded.   

Design Fluency Test (Jones-Gotman & Milner, 1997).  The design fluency test is 

the visual equivalent to the verbal fluency task and asks participants to generate novel 

designs within a limited time (Jones-Gotman & Milner, 1977).  There are two conditions.  

The free condition has very few restrictions other than not drawing items that can be 

named.  The fixed condition requires participants to draw designs that cannot be named, as 

well as requiring that participants use only four lines in their design.  The design fluency 

task was modified for the neuropsychology follow up study for use with children by 

reducing the time limit from 5 minutes to 3 minutes and simplifying the instructions 

(Appendix B).  Children were asked to draw as many un-nameable objects as possible and 

were given one warning if they drew a nameable design or a design that was too similar to 

a previous design.  In the fixed condition, children were also given one caution if they 

drew a design containing more than four lines.  The number of correct responses in each 

condition was recorded.  The same examiner scored all responses on the design fluency 

task to ensure consistency.   

                                                           
1
 WISC-III subtests administered for the neuropsychological functioning study were: Similarities, 

Arithmetic, Vocabulary, Digit Span, Picture Completion, Coding, Picture Arrangement, Block Design, and 

Symbol Search. 
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Social Functioning Assessment 

Children and adolescents participating in the social functioning study completed a 

range of social functioning tasks during one assessment session at the ADHD research 

clinic.  In the current analysis the measure of interest was the social information processing 

task (the Otago Social Dilemma Test).  The test’s development and procedure is described 

below. 

 Otago Social Dilemma Test (OSDT; Taylor, Wilson, & Tripp, unpublished). 

The OSDT assesses children and adolescents’ skills in solving social problems with their 

peers and adults.  The OSDT was developed for the social functioning follow up study by 

Shelley Taylor, Nicky Wilson, and Gail Tripp at the University of Otago ADHD clinic and 

was used as a measure of social problem solving in children and adolescents.  It was based 

on the Interpersonal Negotiation Strategies test (INS) created by Schultz, Yeates, and 

Selman (1989b) and the Otago Problem Solving Test (Godfrey & Nesbit, unpublished).  

The OSDT task required participants to view videotaped scenes of social problems and 

then take part in a semi-structured interview in which they answered questions about the 

social problem and ways to solve the problem.   

Development of the OSDT.  With permission from Schultz et al. (1989), four 

scenes were selected from the INS and converted into video clips by the researchers.  One 

of the INS scenes was altered slightly for a New Zealand audience by changing a school 

project about Africa to a project about Australia.  Each of the four scenes described a 

different social dilemma.  The first scene involved the protagonist negotiating with a friend 

regarding a shared leisure activity; the second required the protagonist to reflect on their 

personal responsibility in a situation.  In the third scene the protagonist had to negotiate 

with a peer regarding a school project.  The fourth and final scene involved the protagonist 

interacting with a teacher. 



59 

 

The video clips were made by Taylor for the social functioning study. There were 

two versions of every scene, one with a female protagonist and one with a male 

protagonist.  This was done so that the protagonist’s gender was the same as the study 

participants.  In addition, the protagonist played the same character in each of the four 

scenes so that study participants could identify which character in the scene they should be 

attending to. The protagonists were played by two 11 year old children (one male and one 

female), with the additional characters in each scene played by children between the ages 

of 9 and 14 (three males and three females).  The character of the teacher was played by a 

post graduate student in her mid-20’s from the University of Otago.   

A semi-structured interview was created to elicit the children’s cognitive 

understanding of the situation and possible solutions to the dilemma presented in the 

scene.  These questions were developed by Taylor based on the INS questions.  

Participants were asked to identify the problem; explain characters actions and feelings; 

generate solutions to the problem; and pick the best solution.  Child participants then 

participated in a role play with the examiner in which they pretended they were the 

protagonist in the scene and acted out a solution to the social dilemma. 

Procedure for the OSDT.  Each child sat in front of a screen with the examiner 

beside them.  Children were given a verbal description of the task and a photograph of the 

protagonist in the scene, and were then shown the first video.  At the conclusion of the 

video children were administered the semi-structured interview.  This procedure was 

repeated for all four scenes.  The administration manual for the OSDT is presented in 

Appendix C.  Examiner and child interactions during the OSDT were video-taped for later 

coding.   

Coding of the OSDT.  A coding manual was created for the OSDT by Taylor for 

use in the social functioning follow up study (the coding manual can be found in Appendix 
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D).  Children and adolescents responses to the semi-structured interview questions were 

coded on rating scales.  These ratings scales varied across questions (for example some 

responses were coded on a scale of 1-5, while others were coded on a scale of -1 to 1).  

Two postgraduate psychology students at the University of Otago coded the children and 

adolescents responses to the semi-structured interview using the coding manual provided 

by Taylor.  The coders remained blind to the participant’s group status (ADHD or control).  

Reliability of the coders was reported as between r = 0.80 and r = 1.00 for each question 

coded from the OSDT. 

Participants 

 The data from 43 children and adolescents, diagnosed with ADHD at initial 

assessment, were included in the current study.  These children were included as they had 

completed both neuropsychological functioning and social functioning study tasks.  All 

participants were aged between 9 and 14 years old, had a pro-rated IQ score greater than 

70, and showed no evidence of neurological disorder or psychosis.  Twenty-five of the 

children (58%) continued to meet diagnostic criteria for DSM-IV ADHD at the time of the 

neuropsychological and social functioning studies.  Of those children who no longer met 

full diagnostic criteria (42%), all demonstrated six or more symptoms of inattention or 

hyperactivity/impulsivity in one setting.  None of the children included in the current 

analysis were free from symptoms of ADHD at follow up.  At the time of the 

neuropsychological and social functioning studies, 33 children (77%) were prescribed 

methylphenidate for the management of symptoms of ADHD.  All children had their 

medication suspended for at least 24 hours prior to assessment. 

The typically developing control group used in the analysis was selected from the 

larger cohort of 97 control children recruited for the neuropsychological and social 

functioning follow up studies.  The 43 selected typically developing children were age (+/- 
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3 months) and gender matched to the 43 ADHD participants.  All typically developing 

children had completed all neuropsychological functioning and social functioning 

measures.  None of the typically developing children had any clinically significant 

symptoms of ADHD, or any other emotional or behavioural symptoms.  Table 3.1 presents 

the demographic information for the ADHD and control participants. 

Data Transformation 

The data collected in the neuropsychological and social functioning follow up 

studies were combined for each participant and re-analysed for the current chapter.  The 

following section first describes how children and adolescent’s raw data from the 

neuropsychological and social functioning studies were scored and transformed for the 

current analysis, before providing an outline of the analyses conducted. 

Language 

For the current analyses, the vocabulary subtest from the WISC-III was used as a 

proxy for children’s language skills.  The Vocabulary subtest is described as a measure of 

word knowledge and expressive and receptive language skills (Sattler, 1992).  Children 

and adolescents’ raw scores on the subtest were converted to scaled scores, following the 

WISC-III normative data, for use in analyses. 

Verbal Working Memory 

The FFD standard score on the WISC-III was used as a measure of verbal short 

term and working memory in the current analysis (Prifitera & Saklofske, 1998).  The FFD 

index was calculated using the Arithmetic and Digit Span subtest scaled scores according 

to the WISC-III manual guidelines.   
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Table 3.1 

Demographic Information for ADHD and Control Participants 

    Group 

    ADHD Controls 

    Mean SD Mean SD 

Age (months)   143.05 19.01 143.28 19.34 

Estimated IQ 
 

96.14 17.22 106.30 15.57 

          N (%) N (%) 

Gender   

    Male 

 

35 81.4 35 81.4 

Female 

 

8 18.6 8 18.6 

Ethnicity 

 
    

NZ European 

 

40 93.0 41 95.3 

NZ Maori 

 

2 4.7 0 0 

Samoan 

 

1 2.3 2 4.7 

Primary Informant  

  

  

Mother  37 86.0 42 97.7 

Other  6 14.0 1 2.3 

ADHD Symptoms at Follow Up      

Meets full criteria for ADHD  25 58.1   

Meets criteria in one setting  18 41.9   

Diagnoses at Initial Assessment2       

DSM-IV ADHD      

Inattentive  5 11.6   

Hyperactive/Impulsive  3 7.0   

Combined  35 81.4   

DSM- IV ODD  

  

  

Meets criteria  16 37.2   

Does not meet criteria  27 62.8   

DSM-IV CD  

  

  

Meets criteria  4 9.3   

Does not meet criteria  39 90.7   

                                                           
2
 Initial assessment occurred four years prior to the neuropsychological and social functioning follow up 

studies. 
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Estimated IQ 

Estimated IQ was calculated using the Similarities and Block Design subtest scaled 

scores from the WISC-III (in accordance with Sattler, 1992).  The combination of using 

Similarities and Block Design was used, as it is a reliable indicator of IQ (Sattler, 1992) 

and because this combination did not include the Vocabulary subtest which was used as a 

measure of the young people’s language skills.  

Verbal and Design Fluency 

For the verbal fluency task the total number of correct responses after 1 minute on 

the ‘animals’ condition was selected for inclusion.  For the design fluency task the total 

number of novel designs in the fixed condition was selected for inclusion.  The “animals” 

and fixed conditions were the most difficult conditions in each fluency task.  They were 

selected for inclusion as they provided the largest difference in performance between the 

ADHD and control group children.  The two fluency tasks did not have normative data as 

both tasks had been modified (simplified instructions and fewer tasks presented) for the 

neuropsychological research study. Age standardised z-scores were calculated for both 

measures using the data from all 97 typically developing children who participated in the 

follow up studies.  This was done for each one year age band.  The means and standard 

deviations of the 97 typically developing children within each age band were then used to 

calculate the z-scores for the children in the current study. 

Social Information Processing 

The OSDT was designed as a measure of Social Information Processing.  Initial 

investigation of the coded responses indicated there was a similar pattern of group 

differences on questions across each of the four videos.  Participant data from the four 

OSDT videos were therefore combined and a mean score was calculated for children and 

adolescents on each question of the semi-structured interview for the current study. 
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These average scores were converted to standardised z-scores.  This was done 

because children’s responses were rated on different scales across questions on the OSDT 

semi-structured interview (for example, some responses were coded on a scale of 1-5 

while other responses were coded on a scale of -1 to 1).  Using standardised z-scores 

enabled the current study to combine questions with different rating scales into social 

problem solving steps (described below).  Standardised z-scores were calculated using the 

means and standard deviations of the typically developing children included in the 

analysis.  Given that this was an age matched sample these z-scores were not age 

corrected.   

The z scores from the OSDT were then combined for the current analysis into a 

series of social problem solving steps based on stages from Crick and Dodge’s (1994) 

social information processing model.  This was done to allow comparisons of this data 

with previous research on social information processing that also used Crick and Dodge’s 

(1994) model.  The semi-structured interview questions from the social functioning follow 

up study were combined into social problem solving steps after identifying the main social 

process each question targeted.  Table 3.2 presents the problem solving steps created for 

the current analysis.  It also shows the OSDT questions whose z-scores were summed to 

create each problem solving step.  The third column of the table describes the stage of 

Crick and Dodge’s (1994) social processing model that the problem solving step 

represents. 
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Table 3.2 

Questions from the OSDT that were Summed to Create Social Problem Solving Steps 

 

Problem Solving Step  

Questions from OSDT that 

Make Up the Social Problem 

Solving Step 

Crick and Dodge 

(1994) Stage of SIP 

Problem Understanding 
 Description of Scene 

Encoding 
 Description of Problem 

Mental State Understanding 

 Identification of Character’s 

Mental States 
Interpretation of cues 

 Understanding of Character’s 

Mental States 

Identification of Appropriate 

Outcomes 

 Identification of "Perfect" 

Ending Goal Identification and 

Response Access  Proportion of Relevant 

Solutions 

Solution Selection and 

Understanding 

 Best Solution Choice 

Response Decision  Best Solution Reasoning 

 Ability to Identify Outcome 

of Solution 

Behavioural Enactment 
 Conversation Task Rating 

Behavioural Enactment 
 Enactment of Solution 

 

Outline of Analyses 

Following cleaning, the data was checked for outliers and to assure it met 

assumptions for parametric testing.  Extreme outliers were defined as data points that fell 

more than three inter quartile ranges from the mean and those data were removed from 

analyses.  

The first set of analyses were group comparisons, using paired t-tests, between 

children with ADHD and their age and gender matched controls, in order to investigate 

differences in scores on the neuropsychological and social information processing tasks.  

The mean distribution of difference score for each comparison was examined and all 

comparisons met assumptions of normality, linearity, and homogeneity of variance, 

therefore parametric analyses were conducted on the data. No outliers were identified 

when examining the distribution of differences for each measure.  For both the verbal 
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fluency and design fluency tasks raw scores were used for paired group comparisons.  

Three children had missing data on the Design Fluency task and due to the matched nature 

of the comparisons these children and their matched control were removed from paired 

analyses of this measure.  Consequently, the reported n varies across analyses and is 

provided in the results tables.  Cohen’s d was used in the current analysis as a measure of 

effect size for each group analysis.  Effect sizes are considered small if d = 0.2, medium if 

d = 0.5, and large if d = 0.8 (Cohen, 1988). 

The second set of analyses calculated bivariate correlations between the social 

problem solving steps, age, symptoms of ADHD, and the neurocognitive measures.  These 

analyses used the unpaired data from all 86 children (ADHD and control).  When 

analysing the distribution of the unpaired data two extreme outliers were removed from the 

Identification of Appropriate Outcome step, and one extreme outlier was removed from 

each of the Solution Selection and Understanding and Behavioural Enactment steps on the 

social problem solving task.  For both the verbal fluency and design fluency tasks the age 

standardised z-scores were used in the bivariate correlations.   

The third set of analyses were a series of hierarchical multiple regression analyses.  

These analyses were carried out on the unpaired data of all 86 children to assess the 

amount of variance in children’s problem solving performance that could be accounted for 

by the children’s age, symptoms of ADHD, language skills, and neuropsychological 

functioning.  The data was analysed for multicollinearity and entered listwise into the 

regression analysis so that only participants with valid values for all variables were 

included.   
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Results 

Group Comparisons 

 The ADHD groups’ performance on the social problem solving steps was 

compared with that of their age matched controls using paired samples t-tests.  Table 3.3 

presents the descriptive statistics and t-test results for the matched comparisons.  No 

corrections for multiple comparisons have been applied as these analyses were considered 

exploratory. 

 Participants in the ADHD group obtained significantly lower scores for each 

problem solving step compared to their age and gender matched control group.  Compared 

to the control group, participants with ADHD gave less detailed descriptions of the 

problems presented in the scenes (Problem Understanding), were less accurate in 

identifying and explaining character’s emotions (Mental State Understanding) and gave 

less suitable “best solutions” to the problems in the scene (Identification of Appropriate 

Outcome and Solution Selection and Understanding).  In addition, when asked to enact 

their “best solution”, participants with ADHD were less competent in negotiating their 

solution with the examiner (Behavioural Enactment), compared to participants without 

ADHD. 

 Paired samples t-test were also used to compare the two groups on measures of 

language, verbal fluency, design fluency, estimated IQ, verbal working memory and 

symptoms of ADHD.  Table 3.4 presents the descriptive statistics and results of the t-test 

analyses for this data.  As expected, participants who had previously been diagnosed with 

ADHD had significantly higher levels of ADHD symptoms, compared to their age and 

gender matched controls.  Participants in the ADHD group had significantly lower scores 

on measures of estimated IQ, verbal working memory, and language compared to their 

matched controls.  In addition, participants with ADHD produced fewer correct designs on  
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Table 3.3 

Descriptive Statistics and t-tests results for the ADHD and Control Groups on the Social Problem Solving Steps 

 

 

  ADHD   Control        

Problem Solving Steps N 
 

Mean SD 
 

Mean SD 
 

t p d 

Problem Understanding 42   -1.51 2.00  -0.00 1.63  -3.61 0.001 0.55 

Mental State Understanding 41  -1.35 1.53  0.09 1.48  -5.02 0.000 0.77 

Identification of Appropriate Outcome 42  -1.28 2.47  0.00 1.59  -3.20 0.003 0.49 

Solution Selection and Understanding 41  -2.49 3.01  0.14 2.15  -4.67 0.000 0.72 

Behavioural Enactment 42   -1.39 1.67   0.00 1.88  -3.57 0.001 0.55 

N is number of matched pairs 

Means provided are z-scores 
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Table 3.4 

           Descriptive Statistics and t-test results for the ADHD and Control Groups on Neuropsychological Measures and Symptom Counts of ADHD 

               ADHD              Control         

Measure N 
 

Mean SD 
 

Mean SD 
 

    t     p   d 

Estimated IQ 43  93.70 15.19  103.35 15.16  -3.79 <0.001 0.58 

Freedom From Distractibility 43  89.79 12.57  101.47 15.60  -4.49 <0.001 0.68 

Vocabulary Scaled Score 43  7.35 3.00  9.77 2.89  -4.15 <0.001 0.63 

Verbal Fluency 43  17.26 4.59  17.93 5.12  -0.73   0.470 0.11 

Design Fluency 40  9.15 4.57  12.03 4.92  -3.14   0.003 0.50 

Symptoms of Inattention 43  5.79 2.92  0.30 0.77  12.75 <0.001 1.94 

Symptoms of Hyperactivity 43  5.16 2.54  0.16 0.43  13.08 <0.001 1.99 

N is number of matched pairs 
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the design fluency task compared to their age matched control.  There was no difference 

between the ADHD group and the control group in the number of correct words identified 

within one minute on the verbal fluency task. 

Bivariate Correlation Analyses 

 Pearson’s correlations were calculated to assess the bivariate relationship between 

children’s scores on measures of language, cognition, symptoms of ADHD and the social 

problem solving steps.  Age was also included in the analysis as the social problem solving 

scores were not age corrected.  These correlations are presented in Table 3.5.  Correlations 

between neuropsychological tasks and age are included in Appendix E. 

Small to moderate negative correlations were found between symptoms of ADHD 

and all social problem solving steps.  Young people with higher symptom severity for both 

inattention and hyperactivity performed worse on all steps of the social information 

processing task compared to young people with few symptoms of ADHD.  Positive 

correlations were found between all five social problem solving step scores and both 

vocabulary and freedom from distractibility scores.  These correlations were small to 

moderate (all p<0.01) with children who had higher vocabulary and working memory 

scores also performing better on the task of social information processing.  Estimated IQ 

scores were positively correlated with three of the problem solving steps.  Children with 

higher estimated IQ scores performed better on Problem Understanding, Mental State 

Understanding, and Solution Selection and Understanding steps.  Children with higher 

fluency scores also performed better on some social problem solving steps. Design 

Fluency scores were positively correlated with four of the five social problems solving 

steps, the exception being the Identification of Appropriate Outcomes step on which the 

correlation did not reach statistical significance.  Verbal Fluency scores were only 

significantly correlated with performance on the Behavioural Enactment step (r = .27, 
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Table 3.5 

      Correlations Between Symptoms of ADHD, Neuropsychological Test Scores, and Social Problem Solving z Scores 

 
Problem 

Understanding 

Mental State 

Understanding 

Identification of 

Appropriate Outcome 

Solution Selection and 

Understanding 

Behavioural 

Enactment  

Age .174 .437
**

 .307
**

 .147 .191 

  (86) (85) (84) (84) (85)  

Vocabulary  .380
**

 .388
**

 .367
**

 .384
**

 .279
**

 

  (86) (85) (84) (84) (85)  

Freedom From 

Distractibility 
.316

**
 .250

*
 .372

*
 .377

**
 .233

*
 

  (86) (85) (84) (84) (85)  

Estimated IQ .224
*
 .289

**
 .208 .330

**
 .120 

  (86) (85) (84) (84) (85)  

Verbal Fluency  .012 .109 .003 .184 .274
*
 

  (86) (85) (84) (84) (85)  

Design Fluency .277
*
 .261

*
 .028 .231

*
 .303

**
 

  (83) (82) (81) (81) (82)  
Symptoms of 

Inattention 
-.389

**
 -.382

**
 -.426

**
 -.632

**
 -.417

**
 

 

 (86) (85) (84) (84) (85)  

Symptoms of 

Hyperactivity 
-.397

**
 -.440

**
 -.345

**
 -.437

**
 -.398

**
 

 

 (86) (85) (84) (84) (85)  
**. Correlation is significant at the 0.01 level (2-tailed).  

*. Correlation is significant at the 0.05 level (2-tailed).  

Numbers in brackets are N 
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p<0.05).  Lastly, older children had higher scores on Mental State Understanding (r = .437, 

p<0.01) and the Identification of Appropriate Outcome steps (r = .307, p<0.01), while 

children’s age was not correlated with the other three steps of social problem solving. 

Multiple Regression Analyses 

A series of hierarchical multiple regression analyses were conducted to assess the 

amount of variance in children and adolescents social problem solving scores that could be 

accounted for by the young person’s language and neurocognitive functioning scores, and 

symptom severity of inattention and hyperactivity.  Regression analyses were conducted 

separately using each problem solving step as the dependent variable.  Age was always 

entered as the first step in regression analyses for those social problem solving steps that 

correlated with age.  Symptoms of ADHD were then entered as the second step in the 

regression model.  There was a high correlation between inattention symptom severity 

scores and hyperactivity/impulsivity severity scores and initial exploratory regression 

analyses indicated that having both symptom severity scores in analyses was redundant.  

Therefore, in order to reduce the number of predictors entered into regression analyses, 

either symptoms of inattention or hyperactivity were used.  The ADHD symptom severity 

score (inattention or hyperactivity) on the DBD that had the strongest correlation with the 

social problem solving step was used in the regression analysis. 

One of the aims of the current study was to investigate the contribution of language 

to social problem solving; therefore, Vocabulary scores (as a proxy for language ability) 

were entered after age and symptoms of ADHD, followed by variables of cognitive 

functioning.  Each regression table presents the significant model in its simplest form (the 

smallest number of independent variables that explain the greatest amount of variance 

without redundancy).  Variables contributing less than 1% to the variance in the social 

problem solving step scores are indicated in text but not included in tables. 
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Problem Understanding 

A series of multiple regression analyses were conducted to assess the contribution 

of language, neurocognitive functions, and symptoms of hyperactivity to the participant’s 

scores on the Problem Understanding step.  Age and verbal fluency scores were not 

considered in the analysis as they were not significantly correlated with scores on the 

Problem Understanding step (see Table 3.5 for correlations).   

Table 3.6 presents the multiple regression analysis for the Problem Understanding 

step.  Symptoms of Hyperactivity were entered in step one, Vocabulary scaled scores in 

step two, and Design Fluency scores in step three.  The final model accounted for 24.3% of 

the variance in Problem Understanding scores (F(3,79) = 8.432, p < .001).  In this model 

the most important predictors were symptoms of ADHD and language skills.  Vocabulary 

scores continued to make a significant contribution to the variance in Problem 

Understanding scores beyond symptoms of Hyperactivity.  Design Fluency scores made a 

small contribution to the model but did not explain significant additional variance in 

Problem Understanding once Vocabulary scores were included in the analysis.  Estimated 

IQ scores and Freedom from Distractibility scores did not account for any additional 

variance in Problem Understanding scores once Vocabulary scores were added to the 

model and are therefore not presented in Table 3.6 (Estimated IQ ΔR
2
 < 0.001, ns; 

Freedom from Distractibility ΔR
2
 = 0.001, ns ). 

Mental State Understanding 

Multiple regression analyses were conducted to explore the contribution of age, 

language, symptoms of ADHD and neurocognitive factors to the participants 

understanding of mental states.  Verbal Fluency scores were not included in the analysis as 

they were not significantly correlated with scores on the Mental State Understanding step.  



 

 

 

7
4

 

 
 

Table 3.6 

   

 

     
Summary of Hierarchical Regression Analysis for Variables Predicting Problem Understanding Scores 

Independent Variables   B SE B β ΔR
2
 R

2
 Adj R

2
   Mean SD 

Step 1 
 

   
 

  
 

  

 
Hyperactivity 

 

-0.251 0.065 -0.396
***

 0.157
***

 0.157 0.147 

 
  

Step 2 
 

   
 

  
 

  

 

Hyperactivity 
 

-0.176 0.068 -0.277
*
  

  
 

  

 
Vocabulary 

 

0.182 0.067 0.293
**

 0.072
**

 0.229 0.210 

 
  

Step 3 
 

   
 

  
 

  

 
Hyperactivity 

 

-0.159 0.069 -0.251
*
  

  
 

2.71 1.98 

 
Vocabulary 

 

0.166 0.068 0.267
*
  

  
 

8.51 3.19 

 
Design Fluency 

 
-0.259 0.217 -0.125 0.014 0.243 0.214 

 
0.31 0.95 

*
p<.05, 

**
p<.01, 

***
p<.001    

N=83 
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Table 3.7 presents the multiple regression analysis for the Mental State 

Understanding.  Age was entered as the first step followed by symptom severity of 

Hyperactivity in step two and Vocabulary scores in step three.  All three variables made 

significant independent contributions to the variance in Mental State Understanding, 

together accounting for 42.4% of the variance in Mental State Understanding scores (F(3, 

81) = 19.862, p < .001).  Estimated IQ scores (ΔR
2
 = 0.002, ns), Design Fluency scores 

(ΔR
2
 = 0.006, ns) and Freedom from Distractibility scores (ΔR

2
 = 0.000, ns) did not 

account for a significant amount of variance in Mental State Understanding scores after 

controlling for Vocabulary scores, and are therefore not presented in Table 3.7. 

Identification of Appropriate Outcomes 

A multiple regression analysis was conducted to explore the contribution of age, 

symptoms of inattention, language and working memory to participants’ scores on the 

Identification of Appropriate Outcomes step.  Estimated IQ, Design Fluency, and Verbal 

Fluency scores were not considered in the analysis as none of the variables were correlated 

with Identification of Appropriate Outcome scores.  Table 3.8 presents the multiple 

regression analysis for the Identification of Appropriate Outcomes step.  Age was entered 

as the first step followed by symptom severity scores for Inattention in step two, 

Vocabulary scores in step three, and Freedom from Distractibility scores in step four.  Age, 

symptoms of inattention, and Vocabulary scores all made significant contributions to the 

variance in Identification of Appropriate Outcome scores.  Freedom from Distractibility 

scores made a small contribution to the model but did not explain significant additional 

variance in Identification of Appropriate Outcome scores after controlling for age, 

symptoms of inattention, and language in the analysis.  The final model accounted for 

31.5% of the variance in Identification of Appropriate Outcome scores (F(4,79) = 9.096, p 

< .001).  
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Table 3.7 

   

 

     
Summary of Hierarchical Regression Analysis for Variables Predicting Mental State Understanding Scores 

Independent Variables   B SE B β ΔR
2
 R

2
 Adj R

2
   Mean SD 

Step 1 
 

   
 

  
 

  

 
Age 

 

0.038 0.009 0.437
***

 0.191
***

 0.191 0.181 

 
  

Step 2 
 

   
 

  
 

  

 

Age 
 

0.036 0.008 0.407
***

  
  

 
  

 
Hyperactivity 

 

-0.224 0.048 -0.411
***

 0.168
***

 0.359 0.343 

 
  

Step 3 
 

   
 

  
 

  

 
Age 

 

0.037 0.007 0.418
***

  
  

 

143.34 19.11 

 
Hyperactivity 

 

-0.166 0.050 -0.305
***

  
  

 

2.62 3.09 

 
Vocabulary 

 
0.147 0.049 0.276

**
 0.065

**
 0.424 0.402 

 
8.61 3.15 

**
p<.01, 

***
p<.001 

   N=85 
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Table 3.8         

Summary of Hierarchical Regression Analysis for Variables Predicting Identification of Appropriate Outcomes Scores 

Independent Variables B SE B β ΔR
2
 R

2
 Adj R

2
 Mean SD 

Step 1         

                 Age 0.029 0.010 0.307
**

 0.094
**

 0.094 0.083   

Step 2         

                 Age 0.026 0.009 0.275
**

      

Inattention -0.207 0.049 -0.404
***

 0.162
***

 0.256 0.238   

Step 3         

                 Age 0.026 0.009 0.284
**

      

Inattention -0.153 0.053 -0.299
**

      

Vocabulary 0.131 0.058 0.236
*
 0.045

*
 0.301 0.275   

Step 4         

                 Age 0.026 0.009 0.283
**

    143.64 18.99 

Inattention -0.139 0.054 -0.271
*
    3.02 3.46 

Vocabulary 0.082 0.069 0.148    8.56 3.20 

                FFD
1
 0.018 0.014 0.158 0.014 0.315 0.281 95.50 15.42 

*
p<.05, 

**
p<.01, 

***
p<.001 

1
FFD = freedom from distractibility 

N=84 
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Solution Selection and Understanding 

A series of multiple regression analyses were conducted to assess the contribution 

of symptoms of inattention, language, estimated IQ, design fluency, and working memory 

scores on participants’ scores on the Solution Selection and Understanding step. Table 3.9 

presents the multiple regression analysis for scores on the Solution Selection and 

Understanding step.  Inattention symptom severity was entered in step one and Vocabulary 

scores in step two.  The final model accounted for 41% of the variance in Solution 

Selection and Understanding scores (F(2,81) = 28.114, p < .001). 

Vocabulary scores made a small contribution to the model but did not explain a 

significant amount of additional variance in Solution Selection and Understanding scores 

once symptoms of inattention were included in the analysis.  Age and Verbal Fluency 

scores were not considered in the analysis as they did not significantly correlate with 

scores on the Solution Selection and Understanding step, while Estimated IQ scores (ΔR
2
 

= 0.008, ns), Design Fluency scores (ΔR
2
 < 0.001, ns) and Freedom from Distractibility 

scores (ΔR
2
 = 0.006, ns) did not account for a significant proportion of variance in 

Solution Selection and Understanding scores once symptoms of inattention and 

Vocabulary scores were controlled for in the analysis. 

Behavioural Enactment 

A series of multiple regression analyses were conducted to assess the contribution 

of symptoms of inattention, language, verbal and design fluency, and working memory 

scores on participant’s scores on the Behavioural Enactment step.  Age and Estimated IQ 

was not included in the analysis as they were not significantly correlated with scores on 

this step. 

Table 3.10 presents the multiple regression analysis for the Behavioural Enactment 

step.  Inattention symptom severity were entered in step one, Vocabulary scaled scores in 
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Table 3.9 

   

 

     
Summary of Hierarchical Regression Analysis for Variables Predicting Solution Selection and Understanding Scores 

Independent Variables   B SE B β ΔR
2
 R

2
 Adj R

2
   Mean SD 

Step 1 
 

   
 

  
 

  

 
Inattention 

 

-0.502 0.068 -0.632
***

 0.399
***

 0.399 0.392 
   

Step 2 
 

   
 

     

 

Inattention 
 

-0.460 0.077 -0.579
***

  
   

3.12 3.49 

 
Vocabulary 

 
 0.100 0.084    0.115 0.010 0.410 0.395 

 
8.61 3.19 

***
p<.001 

   N=84 
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Table 3.10         

Summary of Hierarchical Regression Analysis for Variables Predicting Behavioural Enactment Scores 

Independent Variables B SE B β ΔR
2
 R

2
 Adj R

2
 Mean SD 

Step 1         

             Inattention -0.108 0.028 -0.397
***

 0.158
***

 0.158 0.147   

Step 2         

             Inattention -0.087 0.032 -0.319
**

      

             Vocabulary 0.048 0.034 0.163 0.020 0.178 0.157   

Step 3         

             Inattention -0.088 0.031 -0.325
**

      

             Vocabulary 0.032 0.034 0.108      

Verbal Fluency -0.253 0.115 -0.225
*
 0.048

*
 0.226 0.196   

Step 4         

             Inattention -0.080 0.032 -0.295
*
    3.09 3.48 

             Vocabulary 0.026 0.035 0.088    8.52 3.20 

Verbal Fluency -0.223 0.117 -0.198    -0.05 0.84 

Design Fluency -0.134 0.107 -0.135 0.015 0.241 0.202 0.32 0.96 

*
p<.05, 

**
p<.01, 

***
p<.001  

N=82 
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step two, Verbal Fluency z-scores in step three and Design Fluency z-scores in step four.  

Freedom from Distractibility scores were originally included as the third step in the model 

but did not account for any additional variance in Behavioural Enactment scores once 

symptoms of inattention were entered into the model (ΔR
2
 = 0.004, ns). 

Vocabulary scores and Design Fluency scores both made a small contribution to 

the model but did not explain significant additional variance in Behavioural Enactment 

scores once symptom severity of inattention was included in the analysis.  However, 

Verbal Fluency scores did make a significant independent contribution to the variance in 

Behavioural Enactment scores beyond the variance accounted for by both symptoms of 

inattention and vocabulary. The regression analysis using the four predictors explained just 

over 24% of the variance in Behavioural Enactment scores (F(4,77) = 6.123, p < .001). 

Discussion 

This chapter focused on predictors of social problem solving in a sample of young 

people previously diagnosed with ADHD and an age and gender matched control group.  

Compared to controls, young people in the ADHD group performed more poorly on each 

step of the measure of social problem solving.  The children and adolescents with ADHD 

also performed more poorly than controls on a range of neuropsychological tasks.  

Regression analyses indicated that measures of language (vocabulary scores) and 

neurocognitive functioning explained variance in social functioning scores beyond what 

was accounted for by age and symptoms of ADHD.  In particular, young people’s 

language skills explained the largest amount of variance in social problem solving scores 

beyond symptoms of ADHD. 

Young people with symptoms of inattention and hyperactivity performed more 

poorly on all five social problem solving steps; Problem Understanding, Mental State 

Understanding, Identification of Appropriate Outcomes, Solution Selection and 
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Understanding, and Behavioural Enactment.  This highlights a general deficit across all 

aspects of social problem solving assessed.  If young people with symptoms of ADHD 

struggle with all areas of social problem solving, then this is likely to impact on their social 

functioning and interactions with peers, especially in conflict situations.  The social 

problem solving results highlight the need to assess how well children and adolescents 

with symptoms of ADHD can negotiate conflict situations, especially when considering 

social interventions for this group. 

The current chapter also explored the possible predictors that contribute to social 

problem solving in older children and adolescents.  Language (Vocabulary scores) made 

an independent contribution, beyond symptoms of ADHD and age, to variance in scores on 

three of the five social problem solving steps; Problem Understanding, Mental State 

Understanding, and Identification of Appropriate Outcomes.  These are the first three 

social problem solving steps on the OSDT and all three steps require children to process 

the social information cognitively and then provide a coherent response to a question.  It is 

possible that on these steps young people’s language skills may have been impacting on 

their ability to coherently describe their social information processing.  Alternatively, the 

children’s language ability may have impacted on how well they could identify social 

problems, how well they identified and understood characters emotions, and how well they 

could think up appropriate solutions to the social problem.  Previous research has 

identified that children with better verbal abilities are also more popular and well-liked by 

peers (Blachman & Hinshaw, 2002; Laws et al., 2012).  The current results suggest that 

language (and particularly vocabulary) will play a role in how well children can articulate 

their response, regardless of their symptoms of ADHD.  Children who can competently 

articulate a response to social conflict will likely appear to others to be more reasonable 
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and show greater negotiation skills; both aspects will help these children maintain social 

relationships. 

As expected the severity of ADHD symptoms explained variance in social problem 

solving scores.  Symptom severity of inattention correlated with all five steps on the social 

problem solving task, but were most strongly correlated with scores on the Solution 

Selection and Understanding step.  The Solution Selection and Understanding step asks 

young people to provide the best response to the social dilemma and their reasoning 

behind this response.   It may be that this step relies heavily on how well young people 

paid attention to the scene.  Children and adolescents who present with fewer symptoms of 

inattention may be better able to focus on the scene leading to more appropriate responses 

when asked to solve the problem.  This may be due to young people noticing a larger 

number of social cues from characters and using this information effectively to consider an 

appropriate response. 

Hyperactivity/impulsivity symptom severity scores were also correlated with all 

five social problem solving steps and contributed unique variance to scores on Problem 

Understanding and Mental State Understanding.  It is possible that young people with 

ADHD may respond impulsively to the questions on the OSDT resulting in poorer 

performance, particularly on the first two steps.  The first two steps require the young 

person to encode and understand social cues (such as emotional expressions).  Yuill and 

Lyon (2007) reported that when children with ADHD had a scaffolding process to prevent 

impulsive responding the children performed markedly better on an emotion recognition 

task compared to ADHD children who did not have the scaffolding.  However, Yuill and 

Lyon (2007) also reported that children with ADHD still did not perform as well as control 

children on emotion understanding tasks, even with scaffolding procedures to prevent 

impulsive responses. 
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Interestingly, verbal fluency scores only contributed variance, beyond vocabulary 

scores and symptoms of inattention, to Behavioural Enactment scores.  Unlike the previous 

four steps on the OSDT the Behavioural Enactment step required children to act out their 

solution to the social dilemma with an adult.  This likely targeted pro-social behaviours in 

addition to cognitive skills.  Fluency tasks require the child to use aspects of executive 

control, such as monitoring the goal of the task, switching between tasks, and inhibiting 

inappropriate responses (Schmid, 2014).  These aspects of executive control are important 

in social interactions as they relate to goal directed behaviours (Crick & Dodge, 1994).  

Fluency skills may not explain unique variance in scores on steps that mainly rely on 

cognitive skills, but possibly play a part in children performing appropriate pro-social 

behaviours.  The current chapter results raise the possibility that language skills are more 

important when considering cognitive aspects of social information processing, but that 

executive control skills may play a greater role in behaviour related aspects of social 

interactions.   

Past researchers have described that children with symptoms of ADHD perform 

more poorly on specific areas of social information processing.  However, the studies often 

vary as to which particular aspects of social information processing the children perform 

more poorly on (Andrade et al., 2012; Marton et al., 2009; Matthys et al., 1999; Ros & 

Graziano, 2018).  The data presented in the current chapter suggest that young people with 

ADHD have difficulties with all aspects of social information processing relative to their 

typically developing peers.  This may be because the majority of past studies used younger 

children than the sample reported on in this chapter.  This raises the possibility that the 

impairments in social information processing may increase between children with and 

without ADHD as these groups get older.  Without intervention, adolescents with ADHD 
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may be falling further behind their peers in their ability to solve social dilemmas and 

interact effectively in social situations. 

Limitations, Strengths, and Future Directions 

The use of Vocabulary scores as the sole measure of language was a limitation in 

the current analysis.  Vocabulary scores were used as a separate language assessment was 

not conducted in the original research study.  However, vocabulary is only one small part 

of a larger social communication system needed to communicate effectively.  Based on the 

current analysis using vocabulary scores, it is not possible to determine if language skills 

in general are the important factor in children’s social problem solving or if a particular 

aspect of language, such as vocabulary or pragmatic language skills, is the important 

variable.  The use of Vocabulary as a measure of language may also have impacted on the 

relationship between language and working memory.  Verbal working memory scores 

(FFD) contributed small non-significant amounts of variance to scores on the social 

problem solving steps once language scores were controlled for.  Previous research has 

suggested that working memory contributes to vocabulary acquisition (Baddeley et al., 

1998) and that vocabulary may also limit how much verbal information can be stored in 

working memory (Hughes & Graham, 2002).  This suggests that using Vocabulary scores 

as a measure of language may have provided a narrow assessment of language that 

overlapped significantly with the verbal working memory skills targeted by the current 

assessment measure. 

The current analysis did not consider the role of comorbid disruptive behaviour 

disorders on social information processing scores.  This was due to the focus of the current 

analyses on language and neurocognitive factors over and above the contribution of 

ADHD symptoms.  Given the sample size, we were limited in the number of variables that 

could be included in regression analyses and correlation analyses indicated there were 
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large correlations between symptoms of ODD and both symptom severity of inattention (r 

= .73, p<0.01) and symptom severity of hyperactivity/impulsivity (r = .83, p<0.01).  

Children with ADHD often have comorbid diagnoses of ODD in both clinical and 

community samples (Bauermeister et al., 2007) and these symptoms will likely have their 

own impact on social problem solving.  Previous literature has suggested that children with 

both ADHD and ODD symptoms are more seriously affected in their social information 

processing (Matthys et al., 1999). 

The participants whose data were included in the current analyses did not all 

continue to meet criteria for ADHD at the time of assessment.  This raises the possibility 

that the differences between the ADHD and control groups would be greater in a group of 

children/adolescents who continued to meet full criteria for ADHD and therefore had 

greater symptom severity.  In addition, researchers have reported that children’s social 

problems may be established in children as young as 7 years old (Hoza, Mrug, et al., 2005) 

and that poor social interaction in childhood leads to increased social problems in 

adolescence (Hoza, 2007).  It is important for future research to consider potential early 

social interventions for young children with ADHD to help mitigate the social problems 

these children may experience during childhood and adolescence. 

One of the strengths of the current study was the number of neurocognitive factors 

that were considered alongside young people’s social information processing skills.  The 

ability to identify potential predictors of social information processing helps to provide 

insight into causes of poor social problems solving and potential targets for intervention, as 

well as informing future research in the area.  Chapters Four to Nine of this thesis assess 

social problem solving and language abilities in children with ADHD, and further consider 

the potential predictors contributing to social information processing and social 

functioning in children with and without ADHD.  The predictors selected for inclusion in 
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the following chapters were in part based on the findings of the current analyses, alongside 

past research in the area of children’s social functioning. 

Conclusion 

Chapter Three assessed the social problem solving abilities of young people with 

ADHD, and the contribution of neuropsychological and language factors to social problem 

solving in children and adolescents. The ADHD group participants performed worse than 

their age matched controls on all five of the social problem solving steps suggesting that 

this group do show impaired social problem solving skills.  The findings suggest that the 

most important predictors of young people’s social problem solving abilities were 

language and symptoms of inattention.  Children and adolescents with larger vocabularies, 

and fewer symptoms of inattention, are better able to solve hypothetical social dilemmas. 
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CHAPTER FOUR 

METHOD 

 

This method chapter describes the participants, materials, procedure, and data 

analytic procedures for the language and social problem solving study.  The chapter begins 

with an outline of the recruitment procedures and characteristics of the participants, first 

the ADHD group and then the control group participants.  The method then details the 

diagnostic assessment materials, followed by the language measures and lastly the 

measures of social functioning.  The procedure section is divided into four sections.  The 

first section describes the diagnostic assessment for ADHD group children; the second 

describes the language and social problem solving procedures for ADHD group children, 

the third section describes these procedures for control children.  The last section of the 

procedure outlines the coding procedures for the social information processing measures 

used in the study.  Transformation of data prior to statistical analyses is then described.   

Ethics Statement 

The research described was approved by the Human Subjects Research Review 

Committee of the Okinawa Institute of Science and Technology (OIST) Graduate 

University and the University of Otago Human Ethics Committee.   

Recruitment of Participants 

 Recruitment procedures for the children in the ADHD group are described first, 

followed by the recruitment procedure for the typically developing control group children. 

ADHD Group 

The children in the ADHD group were recruited through the OIST Children’s 

Research Centre in Okinawa, Japan.  The centre conducts research with children with 

ADHD and provides comprehensive ADHD assessments for children aged 6-12 years old.  
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Information regarding the research centre was made available to families, schools, and 

health professionals working with English speaking families living and working in 

Okinawa.  This information was disseminated via flyers, community talks and by word of 

mouth.  Parents expressing interest in participating in the research activities of the centre 

were initially contacted via phone to determine if their child was currently demonstrating 

symptoms of ADHD (Appendix F).  Parents who reported/endorsed at least four current 

symptoms of inattention and/or hyperactivity/impulsivity in their child were invited to the 

research centre to complete a multi-method, multi-informant research assessment to 

ascertain if their child met diagnostic criteria for ADHD (this assessment is described in 

the procedure).  Information sheets provided to participants can be found in Appendix G. 

All children who met diagnostic criteria for ADHD at the centre between 2012 and 

2015 were invited to participate in the language and social problem solving study 

described in this thesis.  The inclusion criteria for all children (clinical and control) in the 

language and social problem solving study included: being fluent in English, a Full Scale 

or estimated IQ of at least 80,  no history of significant language delay, and no past or 

current head injury, neurological disorder, or psychosis.   

Typically Developing (TD) Control Group 

Recruitment for the control group occurred across two settings; Okinawa, Japan, 

and Dunedin, New Zealand3.  In Okinawa, typically developing control participants were 

recruited through local English speaking community organisations (e.g., churches or girl 

guides) as well as through word of mouth via teachers and families who previously had 

contact with the research centre. 

                                                           
3
 Control children were more difficult to recruit in Okinawa due to the smaller number of English speaking 

families compared to a predominantly English speaking country  It was also more difficult to access families 

in Okinawa as the majority of English speaking children lived on military bases.  In order to increase the 

number of control participants in the study, control children were also recruited in Dunedin. 
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In Dunedin, TD children were recruited from a University of Otago Psychology 

department database.  The database includes families who have given consent to be 

contacted regarding research on child development at the University of Otago. Families in 

the database with children between the ages of 6 and 12 years old were contacted through 

email or telephone and invited to participate in the language and social problem solving 

study (Appendix H).   

In addition to the inclusion criteria above, all TD children were required to have no 

previous diagnosis of ADHD or other emotional or behavioural disorder.  Typically 

developing children whose parents rated them as presenting with four or more symptoms 

of inattention and/or hyperactivity/impulsivity, or gave a rating that fell within the clinical 

range on any of the CBCL syndrome scales (see measures below), were excluded from the 

study.  One female and two male participants were excluded from the Dunedin recruited 

control group based on these criteria.  No control children recruited in Okinawa were 

excluded. 

Participants 

Data from 122 children aged 6-12 years are included in the study.  This includes 43 

children with a diagnosis of DSM-IV-TR ADHD (77% boys) and 79 typically developing 

children (48% boys).  Of the 43 ADHD group children who participated in the study, 23 

children (53.5%) met criteria for Predominately Inattentive type, two (4.7%) 

Predominantly Hyperactive/Impulsive type, and 17 (39.5%) met criteria for Combined 

type ADHD.  One child met criteria for ADHD not otherwise specified.  Fifteen children 

were prescribed stimulant medication for the management of their ADHD symptoms at the 

time of their diagnostic assessment.  These children were medication free for at least 24 

hours prior to participating in the research.  None of the children met criteria for co-morbid 
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emotional or behavioural disorders.  Additional demographic information for the ADHD 

group children are presented in Table 4.1.   

Table 4.1 also presents the demographic information for the control group 

participants whose data was included in the current study.  Of the 79 control participants, 

33 participants (14 boys) were recruited from Okinawa and 46 (24 boys) were recruited 

from Dunedin.  Preliminary t-tests compared each control group separately to the ADHD 

group across language, social, and cognitive measures.  There was a similar pattern of 

differences between ADHD and control groups, regardless of which setting the control 

group participants were recruited from.  The control groups were therefore combined for 

statistical analyses.  The only identified difference between control groups was that the 

group of children recruited in Okinawa had higher estimated IQ scores than control 

participants recruited in Dunedin (t(78) = 2.42, p < 0.05), but all had estimated IQ scores 

of 80 or more. 

Materials 

Diagnostic Assessment Measures 

The following measures were administered to assess for the presence of emotional 

and behavioural disorders, including ADHD, and to collect demographic and 

developmental information about the participating families. 

Child Behaviour Checklist (CBCL; Achenbach & Rescorla, 2001).  The CBCL 

is a broadband rating scale that assesses caregiver’s perceptions of their child’s behaviour.  

The CBCL consists of 113 questions which are combined to form eight problem subscales: 

Withdrawal, Somatic Complaints, Anxious/depressed, Social Problems, Thought 

Problems, Attention Problems, Rule Breaking Behaviour, and Aggressive Behaviour.   

Parents rate statements about their child’s behaviour on a three point scale, 0-2 (0=Not 

true, 1=somewhat or sometimes true, 2=Very True or Often True). 
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4
 Age was calculated based on the child’s age on the date of the language assessment. 

5
 For control group participants this was the parent or caregiver who completed all rating scales.  For the ADHD group the 

respondent reported is the child’s primary caregiver who completed the CCC-2 and SSRS; both parents completed the 

diagnostic behavioural rating scales. 
6
 UE = University Entrance 

7
 Income data for NZ controls in New Zealand Dollars and for Okinawa Controls and ADHD group it is in United States 

Dollars.  Income reported is base salary; participants in Okinawa also often receive allowances above base salary which 

increases take home pay.  

Table 4.1 

Demographic Information for ADHD and Control Participants 

    Group 

    Okinawa Control NZ Control ADHD 

  Mean SD Mean SD Mean SD 

Age (Months)
4
 107.33 21.10 105.90 23.43 115.58 14.94 

Estimated IQ 112.06 11.00 104.82 14.40 106.91 10.94 

 
N (%) N (%) N (%) 

Gender 

      Male 14 42.4 24 52.2 33 76.7 

Female 19 57.6 22 47.8 10 23.3 

 

Ethnicity 

    White American 23 69.7 2 4.3 29 67.4 

African American 2 6.1 0 0 4 9.3 

NZ European 0 0 41 89.1 0 0 

NZ Maori 0 0 3 6.5 0 0 

Other 2 6.0 0 0 1 2.3 

Mixed American/Japanese 6 18.2 0 0 9 20.9 

 

Respondent
5
 

  

  

  

Mother 29 87.9 40 87 40 93.0 

Father 4 12.1 6 13 2 4.7 

Other 0 0.0 0 0 1 2.3 

 

Mother's Highest Education Level 

      Some High School 0 0 6 13 1 2.3 

High School Diploma/UE
6
 9 27.3 7 15.2 13 30.2 

Undergraduate University Degree 13 39.4 17 37 19 44.2 

Postgraduate University Degree 10 30.3 16 34.8 9 20.9 

Did Not Specify 1 3 0 0 1 2.3 

 

Father's Highest Education Level       

Some High School 1 3 9 19.6 0 0 

High School Diploma/UE 7 21.2 10 21.7 15 34.9 

Undergraduate University Degree 12 36.4 18 39.1 12 27.9 

Postgraduate University Degree 12 36.4 8 17.4 13 30.2 

Did Not Specify 1 3 1 2.2 3 7 

 

Household Income
7
 

      Less than $30,000 1 3 3 6.5 2 4.7 

$30,000 - $60,000  10 30.3 2 4.3 11 25.6 

Over $60,000 20 60.6 40 87.0 27 62.8 

Did Not Specify 2 6.1 1 2.2 3 7 
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Raw scores are converted to age and gender standardised T scores.  Higher scores on 

problem scales indicate parents are rating their child as having more difficulties with that 

area.  The form also has three competency subscales: Activities, Social, and School, as 

well as a Total Competence scale. The competency scales are calculated based on parent 

ratings of their child’s hobbies, sports, friendships and academic abilities.  High scores on 

competence scales indicate parents perceive their child as having few problems in that 

area.   

The CBCL has adequate test-retest reliability over seven days (0.87 and 0.89 for 

competence and problem scales respectively) and over one year (0.62 and 0.75 

respectively) (Achenbach & Rescorla, 2001).  Internal consistency alpha coefficients for 

subscales range from 0.63 to 0.97.  The CBCL also has adequate construct validity 

correlating with Conners Parent Questionnaire total problem score (0.82) and the 

Behaviour Assessment System for Children (BASC) behavioural symptoms index (0.85 

for fathers and 0.89 for mothers) (Achenbach & Rescorla, 2001).   

Teacher Rating Form (TRF; Achenbach & Rescorla, 2001).  The TRF is the 

teacher version of the Achenbach system (which includes the CBCL described above).  It 

follows a similar format to the CBCL.  The TRF consists of 113 statements which 

teacher’s rate on a 0-2 scale (0=Not true, 1=somewhat or sometimes true, 2=Very True or 

Often True).  These statement ratings combine into the same eight problem subscales as 

the CBCL: Withdrawal, Somatic Complaints, Anxious/depressed, Social Problems, 

Thought Problems, Attention Problems, Rule Breaking Behaviour, and Aggressive 

Behaviour.  The TRF has different competency scales compared to the CBCL.  Teacher 

competence ratings can be obtained for five subscales: Academic Performance, Working 

Hard, Behaving Appropriately, Learning, and Happy.  As with the CBCL, higher scores on 

problem scales indicate teachers rate the child as having more difficulties with that area, 
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while high scores on competence scales indicate the teacher perceives the child as having 

few problems in an area. 

The TRF has moderate to excellent test-retest reliability over 16 days from 0.60 to 

0.96 for the problem subscales and 0.78 to 0.93 for the adaptive scales.  The TRF also 

shows good construct validity correlating strongly with the Conners Rating Scale (0.88) 

and BASC behavioural symptoms index (0.85) (Achenbach & Rescorla, 2001).  This 

measure was administered in Okinawa only. 

SNAP-IV Teacher and Parent Rating Scale (SNAP; Swanson, 1992; Swanson 

et al, 1983).  The 26-item SNAP-IV assesses the presence and severity of symptoms of 

DSM-IV ADHD and ODD.  Parents and teachers are asked to rate symptoms as occurring 

“Not at all”, “Just a Little”, “Pretty Much”, or “Very Much”.  Symptoms rated as occurring 

“Pretty Much” or “Very Much” were treated as present at clinically significant levels. 

In a community sample, the SNAP-IV distinguished those children who likely meet 

criteria for ADHD from those who did not (Bussing et al., 2008).  Ratings on the SNAP 

show reliability coefficient alphas of 0.94 for parents and 0.97 for teachers, and coefficient 

alphas between 0.79 and 0.96 for parent and teacher ratings of the inattentive, 

hyperactive/impulsive, and ODD subdomains (Bussing et al., 2008).  The measure was 

administered to parents and teachers in Okinawa, and parents in Dunedin. 

Kiddie-Schedule for Affective Disorders and Schizophrenia for School-Age 

Children – Present and Lifetime Version (K-SADS-PL; Kaufman et al., 1997).  The 

K-SADS-PL is a semi-structured diagnostic interview designed to assess current and past 

episodes of psychopathology in children according to DSM-IV criteria. The disruptive 

disorders section of the K-SADS was administered to parents of children being assessed 

for ADHD.  The disruptive disorders section of the K-SADS corresponds to the DSM-IV-

TR criteria for ADHD, ODD and CD.  The K-SADS elicits clear descriptions from parents 
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of each of the DSM-IV-TR ADHD symptoms their child is currently experiencing as well 

as those they may have experienced in the past.  Parents were asked to identify their 

children’s symptoms both on and off medication where applicable. 

The K-SADS was designed to evaluate diagnostic criteria for ADHD and therefore 

has strong content validity.  The K-SADS has also demonstrated criterion validity with the 

CBCL (Birmaher et al., 2009) and Conners Parent Rating Scale (Kaufman et al., 1997).  

The K-SAD-PL has good test-retest reliability coefficients for ADHD (.63) and ODD (.74) 

(Kaufman et al., 1997). 

Demographic and Developmental History Questionnaires.  This form was 

designed by the OIST children’s research centre to collect family demographic information 

together with the child’s developmental history (Appendix I). The questionnaire asks 

detailed questions regarding the family situation, education levels of parents, parenting 

practices, the child’s prenatal environment and early developmental and medical history, 

as well as the child’s education history, and any concerns parents may have regarding their 

child’s development. 

 A short form version of the demographic and developmental history questionnaire 

was used with families of typically developing children recruited to the control group 

(Appendix J).  The short form focused on key demographic and developmental 

information. 

Wechsler Intelligence Scale for Children Fourth Edition (WISC-IV; Wechsler, 

2003). The WISC-IV is a standardised measure of intellectual functioning in children aged 

between 6 years 0 months and 16 years 11 months.  There are 10 core subtests that are 

used to calculate a Full Scale IQ and four composite scores; Verbal Comprehension Index 

(VCI), Perceptual Reasoning Index (PRI), Processing Speed Index (PSI), and Working 

Memory Index (WMI). 
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The WISC-IV has a range of short forms which can be used to calculate estimated 

IQ.  In the current study control group children at both sites were administered four 

subtests8 from the WISC-IV; Vocabulary, Matrix Reasoning, Digit Span and Letter 

Number Sequencing.  The Vocabulary and Matrix Reasoning subtest were used to 

calculate estimated IQ as suggested by Sattler (2008).  This short form was used as it has 

excellent reliability (.926) and validity coefficients (.873) and included both a verbal and 

non-verbal subtest.  Digit Span and Letter Number Sequencing were used to calculate the 

Working Memory Index.  Control group children in Dunedin were administered the 

Australian standardised version of the WISC-IV. 

The WISC-IV has excellent reliability with average internal consistency reliability 

coefficients of 0.97 for the full scale and 0.85-0.87 for the composite scores.  Average 

estimates of internal consistency for individual subtests range from 0.79 to 0.89 (Sattler, 

2008).  The WISC-IV also has good test retest reliability for the composite scores (0.79-

0.89) and low (0.68 for symbol search) to high (0.85 for Vocabulary) reliability 

coefficients for individual subtests.  Factor analytic studies indicate that the WISC-IV 

measures general intelligence suggesting good construct validity (Sattler, 2008). 

Measures of Language Ability 

The following measures were used to assess the language and communication 

abilities of children in the current study. 

Children’s Communication Checklist 2 (CCC-2; Bishop, 2003).  The measure is 

designed to assess children’s everyday communication abilities with peers and adults.  The 

checklist provides a general screen for communication disorders and identifies pragmatic 

and social interaction deficits in children aged 4-16 years old.  Respondents read 

statements about children’s communication abilities and rate the child on a scale of 0-3 (0 

                                                           
8
 Only four subtests were administered in order to reduce time demands on control group participants, as it 

was not necessary for the control group children to complete a full WISC-IV assessment. 
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= less than once a week or never, 1 = once a week or occasionally, 2 = once or twice a day 

or frequently, 3 = several times a day or always).  Parents of all children were asked to 

complete this measure. 

The questionnaire contains 70 statements relating to ten key areas: (a) Speech, (b) 

Syntax, (c) Semantic, (d) Coherence, (e) Inappropriate Initiation, (f) Stereotyped 

Language, (g) Use of Context, (h) Nonverbal Communication, (i) Social Relations, and (j) 

Interests.  The first four areas relate to specific language disorders; the next four to 

difficulties in the use of social language (pragmatic difficulties).  The last two areas (Social 

Relations and Interests) are often impaired in children with autism spectrum disorders.  

Each of the ten areas can be converted to scaled scores.  Scales (a) through (h) can be 

combined to create a General Composite score that is used to identify children likely to 

have significant communication problems.  The General Composite score is an age 

standardised score.  The US version of the measure (used in the current study) was normed 

on 950 children aged between 4 and 16 years old.  The CCC-2 has demonstrated 

satisfactory estimates of internal consistency and good inter-rater reliability (r=.79), and 

test-retest reliability coefficients (0.86 to 0.96) (Bishop, 2003).  In particular, it has 

demonstrated high sensitivity to pragmatic impairments (Adams, 2002; Leonard et al., 

2011).  

Comprehensive Assessment of Spoken Language (CASL; Carrow-Woolfolk, 

1999).  The CASL is an individually administered task designed to measure oral language 

skills in children.  Three subtests from the measure were administered to children in the 

current study; the Inference, Non-literal Language, and Pragmatic Judgement subtests.  For 

the Non-literal Language subtest children are read sentences that contain words used in 

their non-literal meaning and asked to interpret and/or explain the meaning of the sentence.  

For the Inference subtest children were read a short story with some information omitted 
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and are required to answer a question using their world knowledge to infer information 

from the story context.  On the Pragmatic Judgment subtest, children are read short stories 

of social situations and asked to interpret the actions of an individual, or communicate an 

appropriate response to an individual in the story.  Each subtest yields an age-normed 

standard score.  The Non-literal Language and Inference subtest were normed on children 

and young adults ages 7-21. The Pragmatic Judgement subtest was normed on children 

aged 3-21 years old.   

Internal consistency coefficients for the three subtests used in the current study 

ranged from .90 to .95.  The CASL manual reports that test retest reliabilities for 

individual CASL subtests were between .65 and .95.  The CASL also correlates with other 

measures of oral language such as the Oral and Written Language Scales Oral Composite 

(.80) and the Peabody Picture Vocabulary Test third edition (.74) (Carrow-Woolfolk, 

1999). 

Clinical Evaluation of Language Fundamentals 4th Edition Screening Test 

(CELF-4 Screener; Semel, Wigg & Secord, 2004).  The CELF-4 screener is designed to 

assess if children’s language abilities are at a level expected for their chronological age.  

The test includes items that ask children to follow instructions, complete and create 

sentences from individual words or phrases, and identify similarities between words.  The 

CELF-4 screener is split into two age ranges for testing; 5-8 years old and 9-21 years old.  

Children complete all items on the test for their age range, which then provides a raw score 

for the child.  Children are regarded as being “at risk” for a language disorder when their 

total raw score is less than the criterion score for their age group.  The criterion scores 

were developed using a standardised sample of 1200 children.  The measure does not yield 

information as to the type of language problem experienced (e.g. expressive or receptive).  

The CELF-4 screener was used in this study to identify children who might be 
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experiencing undiagnosed structural language difficulties. The measure was chosen given 

its high sensitivity (.88) and specificity (.88), excellent test retest reliability (.89), and short 

test administration time (Semel et al., 2004).  

Measures of Social Functioning 

The following measures were used to assess the social functioning of children in 

the current study. 

Social Skills Rating Scale – Parent Form Elementary Level (SSRS; Gresham 

& Elliot, 1990).  The SSRS is a rating scale that assesses children’s social behaviours.  

The measure was used with the ADHD and control group participants in Okinawa.  The 

social skills subscale requires parents to rate 38 statements, on a 3 point scale (0 = Never, 

1 = Sometimes, 2 = Very Often), about how often they perceive their child to perform 

positive social behaviours.  The scale assesses parent ratings of the child’s skills in five 

areas: Cooperation, Empathy, Assertion, Self-Control, and Responsibility and produces an 

age and gender normed Social Skills Standard Score.  The SSRS was normed on a sample 

of 1,027 parents from the U.S. and is documented as having high reliability and validity.  

The SSRS manual reports the social skills subscale has an internal consistency alpha of .87 

and test-retest reliability coefficient of .80.  The social skills subscale also correlates 

moderately (.58) with the social competence scale on the CBCL (Gresham & Elliot, 1990). 

Social Skills Improvement System (SSIS; Gresham & Elliot, 2008).  The SSIS 

is the updated version of the SSRS.  The rating scale contains many of the same features as 

the SSRS along with several improvements including more objective descriptions of social 

behaviours compared to the SSRS and two additional social skill subscales; 

Communication and Engagement (Gresham et al., 2011).  This later version of the measure 

was used with control participants recruited in NZ.  The social skills section of the SSIS 

requires parents to rate statements, on a 4 point scale (0 = Never, 1 = Seldom, 2 = Often, 3 
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= Almost Always), about how often they perceive their child to perform positive social 

behaviours. 

The SSIS was age and gender normed based on a sample of 2800 parents in the 

U.S. The SSIS manual reports high reliability and validity.  For the 5-12 year old parent 

form of the SSIS, the internal consistency coefficient alphas were between .74 and .95 for 

each of the subscales (Gresham & Elliot, 2008).  Test retest reliability correlations were 

between .70 and .92.  The SSIS manual presents a range of evidence suggesting the SSIS 

has good validity including moderate to high correlations between the SSIS subscales and 

BASC-II subscales (.57-.80), and a high correlation between the SSIS social skills scale 

and the Walker-McConnell Scale of Social Competence and School Adjustment (.71). 

A Developmental Neuropsychological Assessment 2nd Edition (NEPSY-II; 

Korkman, Kirk & Kemp, 2007).  The NEPSY-II is an individually administered measure 

of children’s neurocognitive processes.  The battery measures a range of skill domains and 

includes a cognitive Theory of Mind subtest.  This subtest was administered to assess the 

ability of children to understand other people’s mental functions.  The subtest contains two 

tasks; a verbal task and an affect task.  In the verbal task children are read short stories and 

then asked questions regarding what other characters in the story may think or feel.  In the 

affect task children are shown six pictures, each picture depicting a scene.  The child then 

picks the photograph (out of four options) that depicts the character’s emotion in each 

scene.   

The theory of mind task is designed for administration to children aged 3 to 16 

years old and was normed on a sample of 1,200 children from the U.S.  The theory of mind 

scores are age standardised only for children under 7 years old.  For children aged 7 and 

over raw scores are transformed into percentile bands for each age group.  Overall the 
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NEPSY-II manual reports excellent reliability and validity.  The Theory of Mind task has a 

test retest reliability of .77 (Korkman et al., 2007). 

The Peer Interactions in Primary School Questionnaire (PIPS; Tarshis & 

Huffman, 2007).  This 22 item self-report measure assesses direct and indirect 

experiences of bullying and victimisation in elementary school age children.  Children read 

statements about their own and other children’s social behaviours and rate how often the 

statement applies to them (0=Never, 1=Sometimes, 2=A Lot).  The statements can be 

separated into two subscales: bullying and victimisation (Appendix K).  The PIPS has high 

internal consistency (.90) and test retest reliability for both the bullying subscale (.76) and 

victimisation subscale (.87).  The PIPS also correlates with the Olweus 

Bullying/Victimisation Questionnaire supporting the questionnaire’s concurrent validity 

(.72 for the victim scale and .63 for the bully scales) (Tarshis & Huffman, 2007).  The 

questionnaire does not currently have normative data. 

Measures of Social Information Processing 

The following measures were used to assess children’s cognitive social information 

processing abilities.  These measures presented children with social dilemmas and had 

children solve the social problem through a series of steps.  The first task described is an 

experimental task created for the current thesis.  The section also describes the 

development of the video clips and corresponding semi-structured interview that makes up 

the task. The second task presented is the INS, which has been used in previous research 

studies.  The section for both the experimental task and INS also includes brief information 

on why these measures were included in the current study.  This information is in place of 

details on psychometric properties, as neither measure has data available on its reliability 

or validity. 
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Social Information Processing Video Task (SIPVT).  The Social Information 

Processing Video task (SIPVT) was designed by the author specifically for the current 

language and social problem solving study.  It was developed to assess children’s ability to 

identify and understand other people’s actions and emotions, and then have children 

provide their own responses and solutions to the identified social problems.  The children 

watched four short video clips taken from movies and television shows.  Each clip was 

between 30 and 90 seconds long; some clips included human actors, others featured 

cartoon characters.  All children watched each clip and were then asked a series of 

questions about the social interaction portrayed in the clip.   

Video clips were taken from American and British television and movies popular 

in the late 2000’s. Popular television shows and movies were used for several reasons.  

Firstly, popular movies/television clips were used as a means of increasing child 

engagement with the hypothetical dilemmas.  Secondly, the movie/television clips were 

used to counter a limitation of the video clips described in Chapter Three.  The OSDT clips 

used in Chapter Three were based on the INS dilemmas (the INS is described below) but 

used children from the Otago University Psychology Department as actors.  Taylor (2009) 

suggested that the use of these children, rather than professional actors, along with filming 

all four scenes in the same setting, reduced the ecological validity of the social interaction 

clips.  The use of movies and television clips in the language and social problem solving 

study described in this thesis allowed for more realistic portrayals of social situations and 

emotional expressions from the characters in the scene.  Thirdly, the use of video clips also 

meant that children had to process social information presented both visually and verbally.  

Having both modes of information makes the task more similar to a real world setting, in 

that children have to process both visual and verbal information simultaneously. 
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Development of the SIPV Task. Numerous children’s television shows and movies 

were examined for potential clips. There were several key features assessed for each clip.   

Each potential clip needed to be less than three minutes long and stand alone, that is, 

children would not require any additional information regarding the characters interactions 

other than what was presented in the clip.  The time limit was designed to retain the 

engagement of children with the task and reduce possible fatigue.  The clip also had to 

present a negotiation or conflict situation in which one character had to communicate with 

another to resolve an issue.  The clips were also selected so that the range of characters 

involved in the social interactions included different ages, diversity of ethnicity where 

possible, and both male and female protagonists.  These factors were considered in order 

to increase how well children identified with the characters in each scene.  The video clips 

were also selected based on age appropriateness and ease of understanding. 

Based on initial selection criteria 50 potential video clips were identified as having 

a conflict between a child protagonist and at least one other character.  After discussion 

with senior researchers at the University of Otago and OIST Graduate University, these 

clips were narrowed down to eight potential video clips that met criteria for the study.  

Each clip contained an appropriate social problem between at least two characters; the 

clips varied in whether the social problem involved negotiation between the child and a 

peer or an adult.  The clips included scenarios where the child did not resolve the problem 

and scenarios where the child resolved the social problem poorly.  Initial pilot testing of 

the clips indicated that eight clips would take too long to administer and would be less 

engaging for children.  Two clips were removed after additional discussion as they 

featured similar social problems to other clips already selected. 

A set of structured interview questions and prompts were also developed for use 

with the video clips.  The questions were based on the INS (Schultz et al., 1989a) and 
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Otago Social Dilemma Test (OSDT; Taylor, Wilson, & Tripp, unpublished).  There were 

five main social information processes identified as important based on previous results 

using the INS and ODST (see Chapter Three), and using Crick and Dodge’s (1994) model 

of social information processing (described in Chapter Two).  These processes included; 

identifying the social situation and problem(s), identifying and understanding the emotions 

of the characters involved, providing a solution to the problem, the ability to evaluate the 

quality of the chosen solution, and the ability to use the solution effectively in practice.  

Questions were developed by the author to identify children’s processing of social 

information in each area.  

 Traditionally social information processing interviews have led children through a 

series of questions that logically build on the previous answer and follow Crick and 

Dodge’s (1994) social information processing steps from problem identification to solution 

resolution.  However, we were also interested in children’s initial impulsive responses to 

social situations, given that children with ADHD may have poor social interactions due to 

impulsive responding (DeVito et al., 2009; Marton et al., 2009).  In addition, previous 

research has shown that children with ADHD may have adequate social skills knowledge 

but are unable to apply this knowledge in real world settings, suggesting that they may 

perform similarly to control children on tasks that lead them sequentially through the 

social information processing steps (Aduen et al., 2018).  For these reasons, the interview 

questions were developed to target areas of social information processing in a non-

sequential order rather than in the traditional consecutive order of processing from 

problem identification to solution resolution.  This meant the child was first asked to 

identify what happened in the scene (to check their attention to the video) and were then 

asked to provide a solution to the social dilemma.  Children then discussed the social 

dilemma further with the examiner through a range of additional questions. 
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 The interview questions were also designed to be less tiring to children with 

ADHD than previous social information processing tasks, while still providing 

comprehensive information regarding children’s cognitive social processing.  A lengthy 

part of the INS and OSDT interview included asking children to provide as many solutions 

as they could think of to solve each social dilemma.  The number of solutions children 

provide to a social dilemma does not provide information on the quality of the solutions.  

The number of solutions provided also becomes less useful if, in response to additional 

prompting, children report inappropriate solutions they would never have considered 

employing in the social situation.  Questions asking children to provide a range of 

solutions to the problem were removed and replaced by providing the child with three 

chances to provide an optimal solution to the dilemma (two opportunities were given at the 

beginning of questioning, and then another opportunity was provided at the end of 

questioning).  Given the language and social problem solving study was focused on 

pragmatic language, questions were also included to elicit verbal social statements from 

the child.  This was done by asking the child to assume the role of the protagonist and 

provide a verbal comment that would help solve the conflict with the antagonist in the 

scene. 

The final interview questions are presented in Appendix L.  The participant was 

first asked to describe what had happened in the clip; this gave the researcher a chance to 

assess whether the child had paid attention to the clip. If the child was unable to provide 

any details regarding the video because they had not paid attention to the clip during the 

first viewing then the researcher could use their discretion to replay the video once.  

Examiners were instructed to replay videos only in situations where the child could not 

provide any information to the first question and indicated to the examiner that they had 

not watched the clip during the first presentation. 
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The child participant was then asked to pretend they were the protagonist in the 

clip and provide a solution to solve the situation.  Researchers asked the child if their 

solution was the best one in the situation and why.  If children responded that their 

solution was not the most appropriate, they were given the chance to give a new answer.  

Participants were then asked a series of questions about characters actions and emotions 

before finally being presented with an opportunity to provide another solution to the 

problem. 

 The interview questions and six selected video clips underwent a second round of 

pilot testing with five children; two typically developing children aged 7 and 10 and three 

children referred for assessment of ADHD symptoms, aged 7-12 years old.  Pilot testing 

allowed the author to make minor changes to the clarity of the interview questions and 

assess that the task was at an age appropriate level.  Pilot testing also indicated that two of 

the clips contained similar social dilemmas and provided similar information regarding 

children’s cognitive social processing to two other clips.  The two most engaging clips, as 

judged by the children and examiners, were retained, leaving the task with four social 

dilemma clips9.   

The four clips selected for inclusion covered a range of social situations.  Two of 

the clips required the child to select a response that would follow on directly from where 

the clip left off.  The first clip depicted a child overhearing a negative comment made 

about her by another child (Video 1), while the second clip depicted an ambiguous social 

situation when a child entered a new environment (Video 2).  The final two clips required 

the participant to evaluate what characters could have done differently in the scene and 

respond with a more appropriate social solution. The first of these clips portrayed a 

character being verbally bullied and then responding negatively towards his mother (Video 

                                                           
9
 The four video clips presented scenes from the following movies and television shows: Harry Potter, The 

Polar Express, The Simpsons, and The Princess Protection Programme 
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3).  The second clip depicted a male peer breaking a promise to the female protagonist 

(Video 4).  The administration manual for the SIPVT, describing the videos and interview 

questions, is presented in Appendix L. 

 Interpersonal Negotiation Strategies (INS; Schultz, Selman & Yeates, 1989).  

The Interpersonal Negotiation Strategies (INS) assesses participant’s responses to social 

dilemmas. The current study followed the INS manual in administration of the INS 

interview (Schultz et al., 1989; Appendix M).  Four dilemmas10 were selected from the 12 

elementary school dilemmas provided in the manual (all 12 dilemmas are provided in 

Appendix M).  The scenarios were selected so that they varied in social context.  Two of 

the dilemmas involved a child interacting with an adult; in the other two dilemmas the 

child interacted with a same age peer.  In each age group one of the dilemmas was a 

hypothetical situation involving a familiar antagonist (a close friend and a well-known 

teacher) while the other dilemma was with an unfamiliar antagonist (unknown teacher and 

a newly arrived child in the class).   

 The INS was included in the study for several reasons.  Firstly, previous literature 

in the area had employed the INS, allowing findings from the current study to be compared 

with those of other studies.  Secondly, a large number of assessment and treatment studies 

use hypothetical dilemmas that are presented to children verbally.  Including the INS in its 

original form allows us to provide a comparison between children’s performance on a 

common verbally presented dilemma (INS) and their performance on audio-visual 

dilemmas (SIPVT and OSDT). 

Procedure 

 Each child participated individually either at the OIST Children’s Research Centre 

or the Psychology Department at the University of Otago.  Both settings provided a 

                                                           
10

 Dilemmas 2, 6, 8, and 10 were included in the current study. 
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waiting room for parents and a separate testing room for children.  The assessment room 

included a table for written assessments and a computer to present the SIPV task videos.  

All assessments were conducted by the author, other OIST Children’s Research Centre 

staff, and Otago University postgraduate students; all with degrees in psychology.  All 

researchers were experienced in child assessment and interviewing, and had been trained 

on all measures administered.  Before beginning working with children, researchers 

established rapport by talking briefly to the child and their parent(s).   

The following sections first describe the diagnostic assessment procedure for 

children with ADHD; followed by the procedure for the language and social problem 

solving study for the ADHD group.  This is followed by a description of the procedure 

undertaken with control group children and then the procedure for coding the SIPV task 

and INS. 

ADHD Group Diagnostic Assessment 

Below we describe the assessment process for children accepted for research 

assessment at the Children’s Research Centre.  This was based on telephone screening 

interviews with parents (described earlier in the recruitment of participants).  Only those 

children who met the diagnostic criteria for ADHD were invited to participate further in 

the language and social problem solving study for the current thesis.   

Assessment of ADHD. Following initial phone screening, families were invited to 

the OIST Children’s Research Centre to participate in three assessment sessions.  Prior to 

the first session parents were sent a number of forms via mail.   These included the consent 

form, two copies of the CBCL and MTA-SNAP-IV (one for each parent or guardian), and 

the demographic and developmental history questionnaire.  In two parent families, both 

parents were asked to complete a MTA-SNAP-IV and CBCL form independently, while 

the demographic and developmental history questionnaire was completed by the child’s 
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primary caregiver (typically the mother).   Parents were requested to send back the forms 

and questionnaires before their initial session at the centre, or if time did not permit, to 

bring the completed forms with them to their first session.  Parents were also sent a packet 

of forms to pass onto their child’s teacher.  These packets included a consent form, TRF 

and MTA-SNAP-IV questionnaires, along with a paid postage addressed envelope for the 

teacher to return the forms to the centre.   

The first assessment session was with parents only. The session involved the 

administration of the K-SADS-PL and a discussion of responses to the demographic and 

developmental questionnaire.  The second and third diagnostic assessment sessions were 

with the child.  After initial rapport was established, children were shown the testing room 

and the researcher read aloud the Child Assent form (Appendix N).  Children were 

encouraged to ask any questions before writing their name on the assent form if they 

wished to participate.  Before every session with the child the researcher reminded the 

child that they could take breaks, and all children (ADHD and control) were provided 

breaks between tasks whenever requested or deemed appropriate by the researcher in order 

to control for fatigue and maintain motivation. 

In their initial session ADHD child participants completed all 10 core subtests from 

the WISC-IV, along with an experimental task not associated with the language and social 

problem solving study described in this thesis.  In their second session, as part of the on-

going research with the centre, children completed additional cognitive, academic, and 

experimental tasks.  These data are not included in the current thesis.  Each child session 

lasted approximately two hours.  The comprehensive data collected from the three 

diagnostic sessions (one parent, and two child sessions) were integrated to determine if 

children met diagnostic criteria for ADHD and identify those children with co-morbid 

disorders and/or developmental language delay. 
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ADHD Group Language and Social Problem Solving Assessment 

Children who met criteria for ADHD and did not have significant language delay 

or co-morbid disorders, were then invited to take part in the language and social problem 

solving study (information sheets and consent forms are presented in Appendix O).   

Those families who agreed to participate in the language and social problem solving 

assessment completed an additional session at the clinic.  During this additional 

assessment session the child’s primary caregiver was asked to complete two 

questionnaires; the CCC-2 and SSRS.  The children completed a further consent 

procedure, during which they were read the child assent form for the study and wrote their 

name if they wished to participate (Appendix P).  They were then administered the 

standardised language measures, including the three CASL subtests and CELF-4 screener, 

followed by the NEPSY-II Theory of Mind subtest.  All three measures were administered 

according to manual guidelines.  Children were then given the PIPS bullying questionnaire 

to complete.  All children in the study (ADHD and control) were given the option of 

having the PIPS questionnaire read aloud to them and providing their ratings verbally to 

the researcher.  Those children who were under eight years old had the questionnaire read 

aloud to them.  Children then completed the INS followed by the SIPV task.  

Administration of the INS followed the manual guidelines (refer to Appendix M).  Each 

dilemma was read to the child, followed by the child being asked the standard INS 

questions and probes regarding the characters motivations and actions.  This was done for 

all four dilemmas, in the same order for all children.  Both the INS and SIPV task were 

audio recorded for later coding.   

Children then moved from the assessment table to the computer where they 

completed the SIPV task.  The participant and researcher were seated side by side at a 

computer with a clear view of a screen.  The chairs were placed a slight angle so that the 
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participant and researcher could face each other when discussing the video clips.  The 

researcher gave the participant a brief overview of the task, turned on the audio recorder, 

and then started the first video clip.  The video clips were always shown in the same order 

(Video 1-4).  At the end of each video, children were verbally administered the interview 

questions. 

 At the end of every assessment session (diagnostic and social problem solving) 

children chose a gift to the value of 500-600 yen (approximately NZ $5-7) from a prize 

box.  Parents were given a $20 Amazon card after each session to help cover the costs 

associated with participation.  The child’s teacher was sent a $20 Amazon gift card on 

receipt of their completed forms. 

Control Group Language and Social Problem Solving Assessment 

The child’s primary caregiver was sent an information letter and consent forms to 

complete before coming to the OIST Children’s Research Centre or Otago University 

Psychology Department (Appendices Q and R).  Parents returned these forms via email or 

when they brought their child for the assessment session.  Control groups in both settings 

(Dunedin and Okinawa) participated in only one session.  Similarly to the ADHD group, 

rapport was first established with control children before they were shown the assessment 

room and read the child assent form (Appendices S and T). 

Control group children were first administered the four subtests from the WISC-IV; 

Vocabulary, Matrix Reasoning, Digit Span and Letter Number Sequencing.  The control 

group children then followed an identical procedure to that used with the ADHD group 

children for their language and social problem solving assessment session.  The control 

group session took approximately 2.5 to 3 hours to complete.   

 For children in the control group, their primary caregiver was asked to complete 

the MTA-SNAP-IV, CBCL, CCC-2, short form version of the demographic and 
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developmental history questionnaire, and either the SSRS (Okinawa control group) or 

SSIS (Dunedin control group).  Parents were given the option of completing these at home 

and returning them via mail, or completing the forms while they waited for their child to 

complete their session.  In Okinawa, the child’s primary caregiver was also given a teacher 

packet to pass onto their child’s teacher.  This packet contained the same forms as those 

used with teachers in the ADHD group11.  No teacher data was collected for TD 

participants in Dunedin for practical reasons (e.g., high number of schools/teachers 

involved, as control participants teachers lacked incentive to participate, competing 

demands for teacher time). 

 At the end of the session, in Okinawa, control children selected a gift from the 

same prize box offered to the ADHD children as a thank you for participating.  Parents 

received a $20 Amazon gift card, while teachers were sent a $20 Amazon card after 

returning their completed forms to the centre.  In Dunedin, parents received $20 petrol 

vouchers for each participating child, while each child received a $10 Kmart voucher. 

Coding Procedure for the INS and SIPV Task 

The following section describes the procedure used to train coders and the 

procedure used by the coders to score children’s responses on the INS and SIPV tasks 

from the audio recordings.  Three coders participated in the coding of these tasks.  All 

three coders had undergraduate degrees in neuroscience or psychology, were native 

English speakers and had not participated in data collection.  The coders were not aware of 

the study hypotheses.  All children were given a unique identifier which was used by 

coders when scoring responses in order to ensure coders were blind to the children’s group 

membership.  

                                                           
11

 Teacher packets included a consent form, TRF and MTA-SNAP-IV questionnaires, and a paid postage 

addressed envelope. 
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 SIPV Task coding.  A coding manual was developed for the SIPV task by the 

author (Appendix U).  The manual used a rating scale from 0-3 to score the children’s 

responses to the majority of SIPV task interview questions.  Higher scores on the SIPV 

task indicated better child responses to the questions.  The manual provided a description 

and examples of children’s responses associated with each score on each question, for each 

video.  After initial development the author tested the manual by coding four participants 

whose data was not included in the current thesis.  The four pilot participants for coding 

were two typically developing children and two children with ADHD and either co-morbid 

ASD or SLI.  The pilot coding was carried out to evaluate the clarity of the coding 

instructions.  A researcher from the OIST children’s research centre, who was not involved 

in data collection or coding of participant data, then independently scored the four pilot 

responses using the coding manual.  The author and OIST researcher compared coding and 

scores of the four pilot participants and discussed any changes or clarifications to the 

coding manual that would aid in coding. 

 Coders were trained to use the coding manual and scoring procedures using the 

pilot participant’s audio recordings.  Coders first read through the manual and were 

encouraged to ask the author any questions they had regarding the coding manual.  Each 

coder then independently coded the four pilot recordings and noted down any questions or 

difficulties that arose.  These were subsequently discussed with the author who answered 

any questions.  Coder’s ratings for each audio recording were compared to the author’s 

ratings for the same recordings.  Coders began coding participant data once they achieved 

over 90% agreement12 with the author on the pilot data.   

INS coding. Children’s responses on the INS interview were scored according to 

the coding protocol outlined in the INS manual (Appendix V).  The child’s response for 

                                                           
12

 The percentage of agreement was calculated as the proportion of ratings that were the same for both the 

coder and author on all possible items rated. 
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each question was scored from 0 to 3 (higher scores indicating better performance on the 

question) using the descriptions in the coding manual.  All coders practiced using the INS 

coding manual and coding sheets by independently scoring two practice audio files of 

participants whose data was not included in the study.  The coders and author then 

compared scoring of responses and resolved any issues that had arisen during the practice 

coding.  Coders were required to achieve over 90% agreement with the thesis author 

before completing the scoring of participant data from audio files. 

Reliability of Coders. The primary coder scored all participants data in both 

settings (Dunedin and Okinawa) for both the INS and SIPVT.  Two additional coders (one 

in Dunedin and one in Okinawa) scored a random sample of participant’s responses, on 

both the INS and SIPVT, to check reliability.  Reliability was initially checked after coders 

had scored five audio files.  All coders were achieving over 90% agreement on those files. 

The Dunedin coder scored responses from 10 children randomly selected from the 

Dunedin sample.  The Okinawa coder scored a random sample of 20 children from the 

Okinawa sample.  For all 30 recordings reliability was above 85% agreement on all items 

on both the INS and SIPV task.  Cohen’s kappa was above .70 on all items (Appendix W).  

This reliability is similar to other studies using the INS (e.g. Leadbeater et al., 1989) 

Data Management and Transformation 

The following section describes the scoring and transformation of data on those 

measures that did not have standardised scores, or where data was scored in a manner that 

differed from manual guidelines. 

CELF-4 Screener 

Children’s performance on the CELF-4 screener was used in the current thesis as 

categorical data.  Children’s raw scores on the task placed them into one of two categories.  

The first category were children whose raw scores were below the criterion cut off score 
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for their age and were therefore considered at risk of a language disorder.  The second 

category was children whose raw scores were at or above the criterion score for their age 

and were not considered at risk of a language disorder. 

CCC-2 

For the current thesis the CCC-2 was scored in three ways.  The first two methods 

followed CCC-2 manual instructions.   Firstly, scaled scores were calculated for each of 

the ten subscales and then, secondly, a General Competence Composite (standard score) 

was calculated using the subscales (a) to (h).  The third method of scoring was based on 

literature using the CCC-2 in child development research (Bignell & Cain, 2007; Leonard 

et al., 2011; Staikova et al., 2013).  For all participants a structural language composite 

was created using the mean scaled score of the first four subscales of the CCC-2 (a-d) and 

a pragmatic language composite was created in the same way using the next four subscales 

of the CCC-2 (e-h). 

NEPSY-II Theory of Mind 

The NEPSY Theory of Mind task uses children’s raw scores to place them into 

percentile bands for their age group.  Given the difficulty in using multiple category data 

in analysis, children’s Theory of Mind scores were also converted to age corrected z scores 

using the control groups mean and standard deviation.  The z scores were calculated using 

age bands for 6 and 7 year olds, 8 and 9 year olds, and 10-12 year olds.  This was to keep 

the age bands consistent with z scores calculated for the SIPVT and INS. 

SIPVT and INS 

Neither the SIPVT nor the INS has normative data. Preliminary analyses identified 

a significant correlation between age and skill at the tasks, with older children being more 

proficient at both tasks.  The ratings for each question on the SIPVT and INS question 

were therefore converted to age corrected z scores using the control participants mean and 
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standard deviation.  This was done for three age bands; 6 and 7 year olds, 8 and 9 year 

olds, and 10-12 year olds13.  Children’s responses to each question on the INS and SIPVT 

were rated on different scales across questions on the semi-structured interviews (for 

example, some responses were coded on a scale of 0-4 while other responses were coded 

on a scale of 0 to 1).  Using standardised z-scores enabled the current study to combine 

questions with different rating scales into social problem solving steps (described below). 

The age corrected z scores were then summed across questions to calculate scores 

for each of the social information processing steps considered in the study.  These steps 

were created to reflect Crick and Dodges (1994) model of social information processing 

and the steps they describe in their model.  The use of social problem solving steps in the 

current analysis allowed us to identify particular areas of difficulty that children may be 

experiencing in social information processing.  It also allowed the three methods of 

assessment (OSDT, SIPVT, INS) to be more easily compared to theoretical models of 

children’s social information processing. 

There were five social problem solving steps calculated for analysis.  The Problem 

Understanding step included questions asking children to identify and describe the main 

problem in the social dilemma.  Mental State Understanding required children to identify 

and explain characters emotions.  The Identification of Appropriate Outcomes asked 

children to generate solutions to solve the dilemma and the Solution Selection and 

Understanding step required children to select their best solution to the problem and 

explain why their solution was the best option to solve the dilemma.  The Behavioural 

Enactment step asked children to provide verbal responses to characters in the dilemma to 

help solve the social problem.  The Behavioural Enactment step was calculated for the 

                                                           
13

 Exploratory z scores were also calculated for each question based on individual age groups (i.e. all 6 year 

olds, all 7 year olds etc.), but showed similar patterns of significant findings to when results were analysed 

based on combined age bands.  Therefore, z scores calculated by combined age bands were used in analysis. 
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SIPVT data but not the INS, as the INS does not require children to enact a response to the 

social dilemmas presented. 

SIPVT.  Preliminary analyses indicated that children with ADHD had variable 

performance across the video clips on the SIPVT.  Therefore, the social problem solving 

steps were calculated for each video on the SIPVT separately.  There were five social 

problem solving steps created for the SIPVT (as described above).  The semi-structured 

interview questions from the SIPVT were combined into social problem solving steps after 

identifying the main social process each question targeted.  Table 4.2 presents the problem 

solving steps created for the current analysis.  It also shows the SIPVT questions whose z-

scores were summed to create each problem solving step.  The third column of the table 

describes the stage of Crick and Dodge’s (1994) social processing model that the problem 

solving step represents. 

 

Table 4.2 

Questions from the SIPVT Summed to Create Social Information Processing Steps 

 

Problem Information 

Processing Step in Current 

Analysis 

Questions from SIPVT 
Crick and Dodge (1994) 

Stages 

Problem Understanding Scene Description Encoding 

Mental State Understanding 
Emotion Identification 

Interpretation of cues 
Emotion Reasoning 

Identification of Appropriate 

Outcomes 

First Resolution 
Goal Identification and 

Response Access Was the Resolution the Best 

Thing to Do 

Solution Selection and 

Understanding 

Highest Resolution Score 

Response Decision 
Highest Resolution 

Reasoning 

Behavioural Enactment 
Word Use 

Behavioural Enactment 
Word Use Reasoning 
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INS.  The INS manual suggests analysing the INS data using four social problem 

solving steps based on an early version of Crick and Dodge’s (1994) social information 

processing model.  Each step combines items from several questions on the INS.  These 

questions are then averaged across all four dilemmas to obtain a mean score for that social 

problem solving step.  The current study used the same procedure but updated the social 

problem solving steps to be in line with both Crick and Dodge’s (1994) model and the 

social problem solving steps calculated for the SIPVT and OSDT.  Four social problem 

solving steps were therefore calculated for the INS (Problem Understanding, Mental State 

Understanding, Identification of Appropriate Outcomes, and Solution Selection and 

Understanding)14. 

The semi-structured interview questions from the INS were combined into social 

problem solving steps based on the main social process each question targeted.  Table 4.3 

presents the problem solving steps and INS questions whose z-scores were summed to 

create each problem solving step.  The third column of the table describes the stage of 

Crick and Dodge’s (1994) social processing model that the problem solving step 

represents. 

  

                                                           
14

 The Behavioural Enactment step was not calculated as children were never explicitly asked to act out 

solutions to the problem on the INS. 
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Table 4.3 

Questions from the INS Summed to Create Social Information Processing Steps 

 

Problem Information 

Processing Step in Current 

Analysis 

Questions from INS 
Crick and Dodge (1994) 

Stages 

Problem Understanding Define the Problem Encoding 

Mental State Understanding 

Emotion Identification of 

Main Character  
Interpretation of cues 

Emotion Identification of 

Other Characters  

Identification of Appropriate 

Outcomes 

Possible Solutions 
Goal Identification and 

Response Access 
Why Solutions Beneficial 

Solution Selection and 

Understanding 

Best Solution 
Response Decision 

How Know Solved Problem 

 

Summary of Subsequent Chapters 

The following chapters analyse and discuss the data described above.  For clarity 

these analyses are split across four chapters.  Each analysis chapter begins with a brief 

introduction and concludes with a discussion of the chapter’s findings.  Chapter Five and 

Chapter Six present group comparisons between the children with ADHD and the control 

group children.  Chapter Five addresses the group comparisons on measures of language, 

working memory, estimated IQ and Theory of Mind; Chapter Six, the group comparisons 

on measures of social functioning and social problem solving.  Chapter Seven explores the 

potential contribution language, theory of mind, and working memory makes to social 

problem solving, after controlling for symptoms of ADHD.  Chapter Eight presents data 

on the contribution of social problem solving, language, and cognitive skills to children’s 

social functioning.  Chapter Nine brings all the findings together in a final, overarching 

discussion, providing an integrated discussion of the important conclusions of the thesis. 
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CHAPTER FIVE 

GROUP COMPARISONS ON LANGUAGE, WORKING MEMORY,  

AND THEORY OF MIND 

 

Pragmatic language and theory of mind are both important for competent social 

communication (Cummings, 2014).  The current chapter investigates if children with 

ADHD have deficits in these areas of social communication compared to children without 

a diagnosis of ADHD. The results of Chapter Three indicated that children and adolescents 

with ADHD had lower WISC Vocabulary scores than their age matched controls.  

Previous research also indicates that children with ADHD often show poorer language 

skills than their peers (Korrel et al., 2017).  Language difficulties in children with ADHD 

may be due to comorbid language impairments but children with ADHD are often reported 

to show poorer language skills even when they do not met criteria for language 

impairments (Korrel et al., 2017).  This may be particularly true for pragmatic language; 

however, there is currently limited research on pragmatic language difficulties in children 

with ADHD, as the social use of language is not routinely assessed in this population. 

Children who have impaired language skills often show deficits in other areas of 

social communication, such as their theory of mind (Andrés-Roqueta et al., 2013; Caillies 

et al., 2014).  In contrast, children with ADHD (without comorbid language difficulties) do 

not routinely show deficits on first order theory of mind tasks (Mary et al., 2016; Perner et 

al., 2002).  However, children with ADHD have been reported to show deficits in 

advanced second order theory of mind tasks (Sodian & Hulsken, 2005; see Chapter Two 

for discussion on these differences).   

The current chapter explores the language abilities of children (aged 6-12 years 

old) with and without a diagnosis of ADHD and without a diagnosis of language 
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impairment or any history of language delay.  The chapter reports on parent ratings and 

child performance on tasks assessing children’s structural and pragmatic language skills, 

theory of mind abilities, and cognitive functioning (including verbal working memory 

skills) compared with a group of typically developing children.  Gender differences in 

children’s language performance were also explored.  Based on previous research, it was 

hypothesised that children with a diagnosis of ADHD would not perform as well as 

typically developing children on all pragmatic language and cognitive tasks (estimated IQ 

and working memory) but would show similar performance to control children on 

structural language and Theory of Mind tasks. 

Results 

Statistical Analyses 

Preliminary analyses were conducted on the data from the ADHD group comparing 

children presenting as ADHD predominantly Inattentive subtype with those who met 

criteria for ADHD combined type (only 2 children met criteria for predominantly 

Hyperactive/Impulsive type and were not included in the analyses; see Chapter Four).  

These analyses were conducted to examine any potential differences in language abilities, 

theory of mind, and cognitive abilities between children presenting with different ADHD 

subtypes.  Given that there were very few differences between subtypes the children were 

combined into one ADHD group for subsequent analyses. 

Group comparisons were conducted between the entire ADHD group (including 

the children with a diagnosis of predominantly hyperactive/impulsive) and the control 

group children on measures of Language, Estimated Intellectual Functioning, Working 

Memory, and Theory of Mind using independent t-tests and Chi square analyses.  Given 

the number of between group comparisons on the CCC-2, standard Bonferroni corrections 

were applied to adjust for possible Type 1 errors.  Findings are reported as significant in 
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written text after the Bonferroni corrections unless otherwise stated.  The reported n varies 

across measures as some children and/or parents did not complete all tasks, generally due 

to time constraints or fatigue.  The CASL Non-literal and Inferences subtests are not 

standardised for use with children aged below seven years, so six year old participants 

were not included in the analysis of these subtests.  The n for each subtest is provided in 

the results tables.  In addition, the descriptive statistics tables include the t values for t-

tests, significant p values and Cohen’s d
15

. 

Comparisons between the ADHD and Control Group’s Language Performance 

Previous analyses comparing the ADHD subtypes (Appendix X) indicted a single 

difference between the ADHD subtypes in their language performance
16

.  The subtypes 

were therefore combined, along with the two children meeting criteria for predominantly 

Hyperactive/Impulsive subtype, for all future analyses.  Similarly, comparisons between 

control group participants from the Dunedin and Okinawa collection sites identified a 

difference in estimated IQ only (see Chapter Four).  As described in Chapter Four, the two 

control groups were therefore combined for all analyses.  For the remainder of this chapter 

and all subsequent chapters the combined control groups are referred to as the ‘control 

group’ and all children meeting criteria for ADHD as the ‘ADHD group’. 

Table 5.1 presents the means, standard deviations and effect sizes for the ADHD 

and control groups on the language measures administered.  Chi Square analysis indicated 

no difference in the proportion of children in the ADHD group (23%) and control group 

(10%) with raw scores in the at risk of language disorder category on the CELF-4 screener, 

although this difference approached significance [χ
2
(1, N = 120) = 3.58, p = .058].  

                                                           
15

 Cohen’s effect sizes are considered small if d = 0.2, medium if d = 0.5, and large if d = 0.8 (Cohen, 1988).  
16

 On the CCC-2, children diagnosed as having predominantly Inattentive ADHD had parent ratings that 

were higher than those children diagnosed as Combined type ADHD. 
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Table 5.1 

            ADHD and Control Group Comparisons on Measures of Language Ability. 

Language Measure 

  ADHD   Control         

  
N Mean SD 

 
N Mean SD 

 
t p d 

CASL             

Non Literal standard score  42 103.10 14.62 
 

70 111.14 13.16 
 

3.01 .003 0.59 

Inference standard score  42 95.76 14.57 
 

70 105.21 14.21 
 

3.38 .001 0.66 

Pragmatic Judgment standard score  43 90.35 14.31 
 

78 105.31 15.87 
 

5.13 <.001 0.98 

CCC-2             

Speech scaled score  42 8.55 2.67 
 

79 10.24 2.30 
 

3.64 <.001 0.69 

Syntax scaled score  42 9.33 2.53 
 

79 10.85 1.91 
 

3.70 <.001 0.71 

Semantics scaled score  41 8.49 3.22 
 

79 11.24 2.32 
 

5.38 <.001 1.04 

Coherence scaled score  42 8.26 3.44 
 

79 10.91 2.31 
 

5.04 <.001 0.96 

Initiation scaled score  42 7.71 2.64 
 

79 11.30 2.50 
 

7.25 <.001 1.41 

Scripted Language scaled score  42 8.43 2.52 
 

79 11.18 1.98 
 

6.60 <.001 1.26 

Context scaled score  42 8.40 2.37 
 

79 11.05 2.18 
 

6.16 <.001 1.18 

Non Verbal scaled score  42 7.81 2.77 
 

79 10.89 2.08 
 

6.89 <.001 1.32 

Social relations scaled score  42 8.00 2.60 
 

79 11.11 2.10 
 

7.13 <.001 1.36 

Interests scaled score  42 8.55 2.60 
 

79 11.59 2.53 
 

6.20 <.001 1.19 

 

General Communication Composite  

   

42 

 

89.76 13.63 

 

79 108.53 13.63 

 

7.21 <.001 1.38 

 

Structural Language Composite 

  

42 

 

8.66 

 

2.42 
 

 

79 

 

10.81 

 

1.70 
 

 

-5.69 

 

<.001 

 

1.09 

Pragmatic Language Composite  42 8.09 2.06  79 11.10 1.77  -5.12 <.001 1.61 
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Independent t-tests showed that the mean scores for children in the ADHD group 

were significantly lower than those of the control group for all three CASL language 

subtests (p < .01).  The effect sizes were moderate for the Non-literal (d = 0.59) and 

Inference (d = 0.66) subtests and large for the Pragmatic Judgment subtest (d = 0.98).  

Parents of children in the ADHD group rated their children as having poorer language 

abilities across all subscales and composite scores on the CCC-2 compared to the parents 

of control group children.  Independent t-tests indicated that mean scores on the CCC-2 

subscales, General Communication Composite score, and both the general language 

composite and pragmatic language composite were significantly lower (p < .001) for the 

ADHD group compared to the control group after correcting for multiple comparisons. 

Effect sizes were moderate for the Speech and Syntax subscales and large for all other 

subscales and composite scores (see Table 5.1). 

Comparisons of Estimated Intellectual Functioning and Working Memory 

Performance in the ADHD and Control Groups 

Table 5.2 presents the means, standard deviations and effect sizes for the ADHD 

and control groups on measures of verbal working memory (as assessed with the WISC-IV 

working memory index, WMI) and estimated IQ. There was no statistically significant 

difference between the ADHD and control groups for mean estimated IQ.  Control group 

children obtained significantly higher scores on the WMI than ADHD group children (p < 

.01) 

Comparisons of Theory of Mind performance in ADHD and Control Groups  

Chi Square analysis showed a higher percentage of children in the ADHD group 

scored in the lower percentile bands of the NEPSY theory of mind task compared to the 

control group.  This difference was significant for both the verbal portion of the theory of  
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Table 5.2 

            ADHD and Control Group Comparisons on Measures of Cognitive Ability and Theory of Mind. 

Measure 

  ADHD   Control         

  
N Mean SD 

 
N Mean SD 

 
t p d 

WISC-IV             

Estimated IQ composite score   43 106.91 10.94   78 107.88 13.48   0.41 .685  0.08 

Working Memory Index score  43 94.44 9.10 
 

76
17

 101.08 12.14 
 

3.12 .002  0.60 

NEPSY             

Theory of Mind Verbal z score  43 -5.50 9.27 
 

78 0.00 0.99 
 

5.21 <.001  0.99 

Theory of Mind Total z score   42 -4.48 7.96   75 0.00 0.99   4.82 <.001  0.93 

 

                                                           
17

 Two children did not complete the letter number sequencing task (one due to refusal, the other due to examiner error) so a working memory composite could not be 

calculated for these two children. 
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mind task [χ
2
(6, N = 120) =  18.03, p = .004] and children’s total theory of mind score 

[χ
2
(7, N = 120) =  15.26, p = .02].  Independent t-tests were then used to compare the 

difference in the theory of mind age corrected z scores.  The control group obtained 

significantly higher z scores than the ADHD group on both the verbal portion, and verbal 

plus visual portion, of the theory of mind task (Table 5.2). 

Comparisons Between Males and Females 

 As females, in general, are reported to perform better on language measures 

(Halpern, 2013) we carried out exploratory analysis comparing the performance of boys 

and girls, both with and without ADHD.  The female ADHD group contained only ten 

girls; therefore, results should be interpreted with caution.  Two-Way Analysis of Variance 

was conducted using a 2*2 between-subjects design for the CASL Pragmatic Judgment 

score, CCC-2 Structural Language composite
18

, CCC-2 Pragmatic Language composite, 

Theory of Mind total z scores, and the Working Memory Index.  These five variables were 

included as they covered the main areas of interest to the study (Language, Working 

Memory and Theory of Mind) and were selected for use in future analyses (Chapters 

Seven and Eight). The first between subjects factor was gender; the second factor was 

group membership. 

On the CCC-2 Structural Language composite, the interaction effect between 

gender and group membership approached significance [F(1,117) = 3.87, p = .052].  There 

was a main effect for both gender [F(1,117) = 4.47, p = .037] and group [F(1,117) = 39.0, 

p < .001] on the CCC-2 Structural Language composite.  Children in the ADHD group had 

lower mean scores (M = 8.66, SD = 2.42) than children in the control group (M = 10.81, 

SD = 1.70), consistent with the main analyses.  Females had slightly higher mean scores 

(M = 10.11, SD = 2.48) than males (M = 10.03, SD = 2.02) overall; however, the female 

                                                           
18

 On the CCC-2 Structural Language composite the error variance was not equal across the groups (Levenes 

F = 3.91, p = .011).  However, the sample size had a ratio of 4:1 and the F value was lower than 10, which 

Tabernack and Fidell (2001) report is acceptable for the analysis.   
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ADHD group had lower mean scores (M = 7.38, SD = 2.99) than male ADHD participants 

(M = 9.07, SD = 2.11), suggesting the girls with ADHD who presented for assessment 

may have been more impaired than the males. 

For the remaining variables; CASL Pragmatic Judgment, CCC-2 Pragmatic 

Language composite, NEPSY Theory of Mind total z score, and Working Memory Index, 

there was a significant main effect of group but no main effect of gender nor a group by 

gender interaction. On all four variables, control group children obtained significantly 

higher scores than ADHD group children consistent with main analyses (refer to Table’s 

5.2 and 5.3). Appendix Y presents the means and standard deviations for the five variables 

analysed in the two way between subjects ANOVAs. 

Discussion 

This chapter is part of a larger study investigating the language and social 

functioning of children with and without ADHD.  The current chapter presents data on the 

performance of children with and without ADHD on measures of language, theory of 

mind, estimated IQ, and working memory.  Children with a diagnosis of ADHD obtained 

significantly lower scores than control group children on both parent rated and objective, 

child completed measures of pragmatic language. This included the CASL subtests 

measuring non-literal language skills, inference skills, and pragmatic skills, as well as all 

the social communication subscales on the parent rated CCC-2. 

There are a number of reasons why pragmatic language abilities may be poorer in 

children with ADHD.  Pragmatic language skills are specific to the use and comprehension 

of language in context, rather than problems with semantics or structural aspects of 

language (Bignell & Cain, 2007).  Tannock and Schachar (1996) suggested that children 

with ADHD may have problems with pragmatic aspects of language because of difficulties 

with executive functioning.  It is possible that pragmatic language taps into executive 
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functioning skills such as planning and organisation of behaviours/response.  Given that 

one theory of ADHD is that children with ADHD have deficits in executive functioning, 

both poor pragmatic language use and symptoms of ADHD may relate to underlying 

cognitive processes (Purvis & Tannock, 1997).  This also extends to findings in the current 

study that showed children with ADHD performed poorly on tasks of inference and non-

literal language compared to control children.  The inability to monitor and evaluate the 

context of the language may lead to literal interpretations of figurative expressions 

(Bignell & Cain, 2007).  The current study did not investigate measures of planning or 

inhibition/monitoring of behaviours, therefore we cannot fully address these hypotheses.  

However, the current study did investigate the working memory abilities of children with 

ADHD, and the impact these abilities may have both on social problem solving (Chapter 

Seven) and social functioning (Chapter Eight). 

The symptoms of ADHD may also contribute to poor pragmatic functioning.  For 

example, symptoms such as talking excessively, interrupting others, or blurting out 

answers may be interfering with the development of pragmatic skills or their measurement.  

Behaviours associated with symptoms of ADHD (e.g. interrupting games) may mean 

children are less likely to be seen as an engaging or proficient playmate.  These behaviours 

may also impact on the quality and frequency of interactions with adults.  Both scenarios 

suggest that children with ADHD experience different verbal interactions with peers and 

adults compared to typically developing children, and that these differences may 

negatively impact their language development (Camarata & Gibson, 1999).  Poorer 

language skills may then impact on future social interactions (discussed in subsequent 

chapters). 

There was a difference on the Initiation subtest of the CCC-2 between children 

presenting with Inattentive type ADHD and those presenting as Combined type ADHD.  
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Children with Combined type ADHD had ratings suggesting they were poorer at initiating 

conversations.  However, the initiation subtest contains multiple items about excessive 

talking in children.  It is possible that combined type children are impulsive and more 

likely to be excessively talkative compared to inattentive type children, and that this 

subscale is identifying this difference.  The difference could therefore be interpreted as 

inattentive type children being less talkative, rather than better at initiating conversation, 

compared to combined type children. 

Children’s difficulties with pragmatic language may be due to an impairment in 

general language performance.  For this reason, the current study included children who 

did not have a current language diagnosis or history of language impairment (as reported 

by parents).  The CELF-4 screener was administered to determine that all children had 

adequate language abilities for their age.  In contrast to expectations, a larger proportion of 

children within the ADHD group had scores within the ‘at risk of language disorder’ 

category on the CELF-4 screener compared to children within the control group, although 

this difference did not reach statistical significance.  Consistent with this trend towards a 

difference in language skills, parents of children with ADHD rated their children as having 

poorer structural language than their control group peers.  The results suggest that some of 

the children with ADHD may have structural language difficulties that have gone 

undetected until the current assessment.  This is consistent with findings of other 

researchers who have suggested that language deficits are likely underdiagnosed and 

undetected in children with ADHD (Chan & Fugard, 2018; Helland et al., 2016). 

The language results show the pervasive nature of pragmatic language deficits in 

children with ADHD.  There were larger effect sizes for between group differences on the 

pragmatic language component of the CCC-2 compared to the structural language 

component, as well as large differences between the groups on child completed pragmatic 
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language measures.  These results lend support to the hypothesis that pragmatic difficulties 

and structural language difficulties are separately occurring impairments in children with 

ADHD (Mathers, 2006).  The language results also emphasise that, regardless of the 

informant, children with ADHD have difficulties with pragmatic language.  The results 

support recent suggestions that poor language performance shown by groups of children 

with ADHD extends beyond structural aspects of language, and that pragmatic language 

deficits may be more common than structural language deficits in children with ADHD 

(Hawkins et al., 2016; Leonard et al., 2011; Staikova et al., 2013). 

Language disorders may go unnoticed in children with ADHD due to more 

immediately salient hyperactive or impulsive behaviours that draw focus away from more 

subtle difficulties.  These behaviours are also often the focus of symptom management 

plans.  A decrease in ADHD symptom severity and presentation can lead to improvements 

in some areas of academic functioning (Arnold et al., 2020; Boland et al., 2020), but do not 

generally lead to improvements in children’s oral language abilities (Rausch et al., 2017).  

Children with ADHD are also known to have difficulties in social functioning; therefore, 

pragmatic difficulties may get overlooked or viewed as part of a general social deficit.  

Additionally, structural language problems, such as limited vocabulary, are generally 

easier to assess and identify compared to pragmatic language skills.  The risk of pragmatic 

deficits going unnoticed in children with ADHD is, therefore, even greater. 

Children’s difficulties in social areas may be due to a combination of both 

symptoms of ADHD and language based difficulties.  Undetected language problems in 

children with ADHD may lead to greater impairments in social interactions.  Children with 

language problems may appear rude or incompetent if they cannot clearly convey their 

meaning to others.  Language abilities may also impact on social problem solving skills as 

children need to understand both non-verbal and verbal cues in order to comprehend other 
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people’s social goals when resolving conflicts.  Language difficulties may impede 

behavioural treatments for both ADHD and social problems, as these treatments often rely 

on communication skills and comprehension of verbally presented information.  

Furthermore, early identification of language difficulties means children are more likely to 

receive additional services around language deficits; hopefully leading to a reduction in the 

potential academic and social consequences that may otherwise develop. 

In the current study children with ADHD performed significantly worse than 

typically developing children on a standardised measure of Theory of Mind.  The literature 

is currently divided on whether children with ADHD show deficits on tasks of Theory of 

Mind (Geurts et al., 2010).  Some studies report that groups with ADHD have impaired 

performance on Theory of Mind tasks (Gonzalez-Gadea et al., 2013), while other 

researchers report the performance of those with ADHD is no different from that of 

typically developing individuals (Perner et al., 2002).  The most recent meta-analysis 

suggests that children with ADHD do show impaired Theory of Mind regardless of task 

type (d = 0.4; Bora & Pantelis, 2016).  The current study identified a much larger effect 

size (d = 0.93) between children with ADHD and the control group compared to Bora and 

Pantelis. 

The difference in the theory of mind findings may be due to how theory of mind 

skills are assessed between studies and/or the age ranges of the participants involved.  For 

example, Bora and Pantelis (2016) reported that differences in theory of mind abilities 

between groups with and without ADHD are no longer significant in young adulthood.  

The current study included children between 6 and 12 years of age, possibly increasing the 

likelihood of identifying differences. The current study also used a theory of mind task that 

incorporated second order theory of mind, identification of emotions, and questions 

relating to appropriate social communication.  This might also explain why we found 
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group differences between children with and without ADHD in their theory of mind skills. 

It is possible that children with ADHD perform well on first order tasks of theory of mind 

as suggested by other researchers (Mary et al., 2016) but struggle with tasks that require a 

greater knowledge of social communication (as in the current study). 

The ADHD group children also had lower scores than the control group on the 

Working Memory Index.  Poor working memory skills are often observed in children with 

ADHD (Kasper et al., 2012; Martinussen & Tannock, 2006).  Difficulties with verbal 

working memory may also be associated with both structural and pragmatic language 

difficulties.  The language tasks utilized in the current study likely required the use of 

verbal working memory systems to temporarily store verbal information while also 

considering responses to task questions (correlations between language scores and WMI 

scores in the current study are presented in Chapter Seven).  If children with ADHD are 

unable to hold and manipulate the verbal information in memory, theoretically they are 

less likely to produce appropriate verbal responses to questions (Gremillion et al., 2018; 

Henry & Botting, 2017; Newbury et al., 2016).  The possible relationship between 

working memory and language was not assessed in the current chapter but is discussed 

further in subsequent chapters. 

The chapter analyses did not find any difference in estimated IQ scores between the 

ADHD and control groups.  We would have expected to find a difference given that 

researchers report that children with ADHD show scores on IQ tests that are around nine 

IQ points lower than control children (Frazier et al., 2004).  It is possible that the lack of 

co-morbid disorders in the current sample may have also meant that the children with 

ADHD were a less impaired sample compared to other studies.  Since the ADHD and 

control groups did not differ in estimated IQ scores this suggests that differences seen 
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between the groups, especially in language performance and Theory of Mind, are unlikely 

due to differences in general intellectual functioning. 

Significant gender differences between the ADHD and control groups were 

observed only on the structural language component of CCC-2.  Control group females 

performed slightly better than control group males.  This is similar to other research 

indicating that females perform better on tasks of language ability than their male peers 

(Reilly, 2019).  In contrast, the females in the ADHD group performed worse than their 

male counterparts on parent ratings of their structural language.  In clinical samples 

females with ADHD are often less likely to be identified, or are identified at later ages, 

than males with ADHD (Scahill & Schwab-Stone, 2000).  This is likely due to differences 

in symptom severity, with males presenting more disruptive behaviour that is referred for 

treatment (Arnett et al., 2015; Staller & Faraone, 2006).  The females in the current sample 

may, therefore, represent a group that present with severe or salient symptoms, in order to 

elicit similar levels of concern from parents and teachers as their male peers.  However, 

these results should be interpreted with caution as there were only a small proportion of 

females in the current sample.  Future research could consider using a larger sample of 

females with ADHD in order to examine the effects of both ADHD symptoms and gender 

on language and theory of mind. 

One limitation with the current analyses was that children did not complete detailed 

structural language tasks.  The CELF-4 Screener was administered to check that all 

children had adequate language skills for their chronological age.  However, there were 

still some children, especially within the ADHD group, whose scores put them within the 

“at risk” category of language impairment.  A detailed language assessment would provide 

information on particular areas of expressive and receptive language that are difficult for 

children with ADHD compared to control group children.  These assessments could also 
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provide information about the number of children who experience structural language 

difficulties at a level consistent with a specific language impairment diagnosis. 

An important strength of the current study is that we were able to measure 

children’s pragmatic language skills using both objective performance and parent ratings.  

This provided additional strength to findings that children with ADHD are impaired in 

their pragmatic language abilities regardless of the method of assessment and respondent.  

Another strength was that we could be confident children within the current study met 

criteria for ADHD.  The children within the ADHD group underwent a comprehensive 

diagnostic assessment using multiple informants to ensure they met DSM-IV-TR criteria 

for ADHD. 

Conclusion 

The current analyses are part of a larger study on social functioning in children 

with and without ADHD.  The current chapter presents evidence that children with ADHD 

are impaired in their pragmatic language abilities and theory of mind skills compared to 

typically developing peers.  These difficulties with pragmatic language tasks are unlikely 

due only to poor structural language skills or underlying language impairment, although 

some children did present as being “at risk” for structural language impairment, nor were 

they likely due to lower IQ.  Language difficulties, especially pragmatic language, appear 

to have gone undetected in a large number of children with a diagnosis of ADHD.  The 

results highlight the need for additional language assessment to be conducted with all 

children referred for ADHD assessment.  The potential interaction of language skills, 

theory of mind, working memory abilities and ADHD symptoms in social problem solving 

and social functioning is considered in the following chapters. 
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CHAPTER SIX 

SOCIAL FUNCTIONING AND SOCIAL PROBLEM SOLVING IN CHILDREN 

WITH AND WITHOUT A DIAGNOSIS OF ADHD 

 

The ability to interact with others in a pro-social manner is essential to children’s 

development.  Children with a diagnosis of ADHD often have more difficulty interacting 

socially in an effective manner compared to their typically developing peers (Hoza, 2007).  

One hypothesis is that children with ADHD have less developed social problem solving 

skills and this contributes to their social functioning difficulties.  If children cannot 

adequately process and respond to social problems then they may have difficulty 

interacting with others competently. 

This chapter compares the performance of children with and without a diagnosis of 

ADHD on measures of social functioning and social problem solving.  Children’s social 

functioning was assessed through parent ratings of children’s social competence and social 

problems on the CBCL and SSRS, and self-report ratings of negative interactions on the 

PIPS.  Social problem solving skills were assessed in two ways.  Selected dilemmas from 

the Interpersonal Negotiation Strategies (INS) were presented verbally to the children, 

while the Social Information Processing Video Task (SIPVT) presented video clips of 

social dilemmas to the children.  For both social problem solving tasks children were 

required to respond verbally to questions about the social dilemmas.  Children’s responses 

to questions about the dilemmas were recorded and coded before being combined into 

social problem solving steps (described in Chapter Four) as suggested by Crick and 

Dodge’s (1994) model of social information processing. 

It was predicted that children with a diagnosis of ADHD would be rated as having 

poorer social functioning than control children on parent rated social functioning 
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measures.  Children with ADHD report being bullied more than typically developing 

children (Taylor et al., 2010); it was therefore hypothesised that children in the ADHD 

group would report more instances of peer victimisation on the PIPS than control children.  

Lastly, based on the findings of Chapter Three, it was hypothesised that ADHD group 

children would show poorer performance on all social problem solving steps (in both 

tasks) compared with control group children. 

Results 

Data Management and Statistical Analyses 

Group comparisons between the ADHD and control group children on measures of 

parent rated social functioning, and child performance on both the INS and video social 

problem solving steps were conducted using independent t-tests and ANOVA.  The 

reported n varies across measures as some children and/or parents and teachers did not 

complete all tasks.  This was generally due to time constraints or fatigue in children, and 

lack of response from teachers.   

The PIPS questionnaire does not have standardised scores so children’s raw scores 

(ratings) were entered for analysis.  Raw scores did not meet assumptions of parametric 

testing and were transformed for all three scales as suggested by Tabachnick & Fidell 

(2001).  The square root of raw scores was selected for the victim and total subscales; an 

inverse transformation was carried out for the bullying subscale.  Transformed data met 

assumptions for parametric testing and was analysed with independent t-tests.  The 

transformed data is presented in the tables. 

On the INS, independent t-tests were used to explore between group differences on 

each problem solving step.  The problem solving steps used the mean data from averaging 

across the four dilemmas presented on the INS (as described in Chapter Four).  

Exploratory analysis with data from the SIPVT indicated that children in the ADHD group 
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differed in their scores across the four videos and that the mean data did not adequately 

reflect these differences.  A repeated measures ANOVA was used to compare the two 

groups (ADHD and control) across the four video clips. 

Bonferonni corrections were used to control for multiple comparisons on 

standardised rating scales completed by parents and teachers.  Given the exploratory nature 

of the SIPVT and the broad age bands used to calculate z-scores for both the SIPVT and 

the INS (see Chapter Four), α was maintained at p < 0.05 for these analyses.  Where post-

hoc t-tests were conducted, all significant (at α value of 0.05) social problem solving 

comparisons were presented due to the moderate sample size and the exploratory nature of 

the tasks and analyses. 

Comparisons between ADHD and Control Groups on Ratings of Social Functioning 

Table 6.1 presents the means, standard deviations, t-test results, and effect sizes for 

the ADHD and control groups on parent, teacher, and child completed questionnaires of 

social functioning.   Significant findings are presented in bold.  Teacher and SSRS19 data 

was only collected in the Okinawa population.  There was limited teacher data collected 

for the control group children (see Chapter Four); teacher data is included in analyses for 

completeness and transparency. 

Independent t-tests indicated the parent rated social competence scores of control 

group children were significantly higher than the ADHD group on both the CBCL social 

competence subscale (p <.05) and SSRS social skills scale (p <.001).  Parent ratings on the 

CBCL Social Problems scale were significantly lower for the control group than the 

ADHD group (p <.001), indicating fewer social problems in the control group.

                                                           
19

 We considered if the SSRS and SSIS could be combined; however, investigation of the items on each 

measure suggested that this would not be appropriate.  The majority of items on the SSIS were revised from 

the SSRS both in content and phrasing.  Gresham and colleagues (2011) report moderate correlations 

between similar social scales on the SSRS and SSIS parent forms, suggesting the measures assess similar 

constructs but that scores are unlikely to be equivalent across the two measures. 
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Table 6.1 

            Descriptive Statistics and Summary Data for ADHD and Control Groups on Questionnaire Based Ratings of Social Functioning 

 
Questionnaire 

  ADHD   Control        Cohen’s 

  N Mean SD 
 

N Mean SD 
 

t p d 

SSRS             

Social Skills standard score
a
  38 91.71 12.78  33 109.09 13.36  5.60 <.001 1.33 

 

CBCL 

 
           

Social Competence T score  43 44.81 9.74  79 49.19 8.40  2.60 .011 0.49 

Social Problems T score  43 60.63 8.90  77 52.56 3.83  -6.91 <.001 1.32 

 

PIPS (transformed) 

 
           

Bullying subscale
b 

 41 0.72 0.35 
 

78 0.78 0.31 
 

0.84 .401 0.16 

Victim subscale
c 

 41 2.21 1.18 
 

78 2.03 1.14 
 

-0.84 .405 0.16 

 

TRF 

 
           

Social Problems T score  42 56.90 8.05  18 52.44 3.96  -2.23 .030 0.63 
a. The SSRS was completed by parent participants in the Okinawa sample only. 

b. The inverse transformation of raw scores is presented. Higher means indicate lower ratings and therefore less experiences of bullying. 
c. The square root transformation of raw scores is presented.  Higher means indicate higher ratings and therefore more experiences of victimisation. 
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There were no significant differences in children’s own ratings of their experiences of 

bullying or victimisation experiences between the control group and ADHD group on the 

PIPS. 

Comparisons between ADHD and Control Groups on the Social Problem Solving 

Steps on the Interpersonal Negotiation Strategies 

Table 6.2 presents the descriptive statistics and summary data from the Independent 

t-tests comparing the ADHD and control group participants on the INS Social Problem 

Solving Steps.  The ADHD group’s scores were significantly lower on three of the four 

social problem solving steps.  When asked to identify and explain emotions (Mental State 

Understanding) children with ADHD had significantly lower scores than the control group 

children (p <.001).  Children with ADHD also had lower scores on the Identification of 

Appropriate Outcomes step (p <.05), which required them to provide a range of solutions 

to the social problem.  The Solution Selection and Understanding step asked children to 

provide the best solution to the problem and explain why this solution was appropriate.  

Children with ADHD had significantly lower scores on this step compared to control group 

children (p <.05).  On all steps higher scores indicated better performance by the control 

group.  The difference in scores between the ADHD and control group on the Problem 

Understanding step approached, but did not reach, significance (p = 0.055).  

Comparisons between ADHD and Control Groups on the Social Problem Solving 

Steps on the Video Task 

Two-Way Mixed (4x2) Analysis of Variance was conducted; the within subjects 

factor was video, with four video clips presented to participants.  The between subjects 

factor was group membership.  Five separate analyses were run, one for each problem 

solving step.  Mean scores and standard errors for each step and each group on the four  
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Table 6.2 

            Descriptive Statistics and Summary Data Comparing the ADHD and Control Groups on the INS Social Problem Solving Steps 

Problem Solving Step 

  ADHD   Control         

  
N Mean SD 

 
N Mean SD 

 
t p 

Cohen’s 

d 

Problem Understanding  43 -0.35 0.84 
 

79 0.00 0.99 
 

1.94 .055 0.37 

Mental State Understanding  43 -1.13 1.60 
 

79 0.00 1.60 
 

3.72 <.001 0.70 

Identification of Appropriate Outcomes  43 -0.42 1.16 
 

79 0.00 0.99 
 

2.02 .047 0.40 

Solution Selection and Understanding   43 -0.64 1.23 
 

71
a
 0.00 1.50 

 
2.37 .019 0.46 

NB. Mean scores are calculated using age corrected z scores and are rounded to two decimal places accounting for the zero scores of the control group. 

a. The questions used to calculate this step occurred at the end of testing and resulted in some missing data due to child fatigue.
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videos are presented in figures 6.1 to 6.5.  Figures are used to highlight the two group’s 

performance patterns across the videos.  While the points on the line graphs are 

independent, we have connected these to highlight the variability in performance across 

the four video clips.  Tables of the estimated marginal means and standard error of means 

are presented in Appendix Z. 

Problem Understanding 

Figure 6.1 shows the estimated marginal means for both groups, across the four 

videos for the Problem Understanding step.  This step required children to identify the 

main problem depicted in the scene.  There were no significant group, video, or interaction 

effects for the Problem Understanding step. 

 

Figure 6.1: ADHD and control group estimated marginal means on the problem understanding step 

for each video dilemma. 
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Mental State Understanding 

Figure 6.2 presents the estimated marginal means for both groups on the Mental 

State Understanding step, across the four videos.  The Mental State Understanding step 

required children to infer characters’ feelings.  On this step assumptions of sphericity were 

not met and Greenhouse-Geisser corrected degrees of freedom were used to assess the 

significance of the F statistic.   

There was a significant group by video interaction effect [F(2.79,109) = 3.27, p = 

.025].  The control group children showed stable performance across the four videos, while 

the ADHD group showed variable scores that were generally lower than the control group 

children.  There was a significant main effect of group [F(1,109) = 8.40, p = .005], and 

significant main effect for video [F(2.79,109) = 3.20, p = .027].  Control group children 

had scores that were significantly higher than ADHD group scores.  Post hoc comparisons 

for the main effects demonstrated that the ADHD group had significantly lower scores on 

video 1 than they did on video 2 (p <.001) and video 4 (p =.049) and significantly higher 

scores on video 2 compared to video 3 (p =.016).  There were significant between group 

differences on video 1 (p <.001) and video 3 (p =.01) but not video 2 or video 4.  
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Figure 6.2: ADHD and control group estimated marginal means on the mental state understanding 

step for each video dilemma. 

 

 

 

Identification of Appropriate Outcomes 

The Identification of Appropriate Outcome step assessed children’s ability to 

identify an appropriate solution to the social dilemma presented in the video. There was a 

main effect of group [F(1,114) = 4.16, p = .044]; the mean score of control group children 

(M = 0.002) was higher than the mean score of ADHD group children (M = -0.40).  Post 

hoc t-test analysis of between group differences demonstrated that while the ADHD group 

had scores that were lower on all videos, only the difference on video 1 was statistically 

significant (p =.003).  There was no significant group by video interaction or main effect 

of video.  Post hoc comparisons of the four videos within each group indicated a 

significant difference in the performance of the ADHD group between video 1 and 2 only 

(p = 0.021). 
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Figure 6.3: ADHD and control group estimated marginal means on the identification of 

appropriate outcome step for each video dilemma. 

 
 
 

Solution Selection and Understanding 

The Solution Selection and Understanding step required children to provide the 

best response to the dilemma and then explain the reasoning for why their solution was the 

best choice.  There was a significant main effect for group [F(1,101) = 10.73, p = .001].  

The mean score of control group children (M = 0.02) was higher than the mean score of 

ADHD group children (M = -0.61).  While children with ADHD performed less well on all 

four videos, post hoc analyses comparing the two groups demonstrated that between group 

differences reached significance on video 1 (p =.005) and video 4 (p =.047).  There was no 

group by video interaction, or main effect for video and no statistically significant post-hoc 

within subject differences across the videos for either group. 
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Figure 6.4: ADHD and control group estimated marginal means on the solution selection and 

understanding step for each video dilemma. 

 
 
 

Behavioural Enactment 

This step focused on children’s ability to articulate a response (as the protagonist) 

that would help solve the dilemma with the other character in the scene.  On the 

Behavioural Enactment step there was a main effect of group [F(1,102) = 5.14, p = .025], 

with control group children having a significantly higher mean score on the behavioural 

enactment step (M = 0.04) compared to the ADHD group (M = -0.40). Post hoc analysis of 

the between group differences indicated that the difference in scores between the ADHD 

group and control group reached significance on video 1 (p = 0.027).  There was no 

significant interaction effect or main effect for video.  Post hoc t-test analyses 

demonstrated that the ADHD group had scores that were significantly higher on video 2 

compared to video 1 (p = 0.023).    
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Figure 6.5: ADHD and control group estimated marginal means on the behavioural enactment step 

for each video dilemma. 

 
 
 

Children’s Intrusive Comments 

The number of intrusive comments made by children while viewing the videos was 

also calculated for all four video clips.  Intrusions included any statement not relevant to 

the video or task.  Each such sentence or statement counted as one intrusion.  Table 6.3 

presents the descriptive statistics for the mean number of intrusions made by each group 

during the four videos.  The mean number of intrusions was higher for the ADHD group 

than the control group on both Video 1 [t(120) = -3.21 p = .002] and Video 4 [t(116) = -

2.07 p = .041]. There was no significant difference between the groups in the mean 

number of intrusions made on Video 2 or Video 3. 
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Table 6.3 
 Descriptive Statistics for Intrusive Comments Made by ADHD and Control 

Group Children During the Social Problem Solving Videos 

Video 

ADHD   Control 

N Mean SD   N Mean SD 

1 43 0.84 1.46 
 

79 0.22 0.67 

2 43 0.33 0.78 
 

78 0.15 0.63 

3 42 0.31 0.64 
 

79 0.11 0.45 

4 43 0.49 0.96   75 0.17 0.69 

 
 

 

Previous Viewing 

Children were also asked if they had viewed the original movie or television show 

the video clips were taken from.  A chi square analysis was used to assess if there were 

difference between the groups in how familiar they were with the videos presented.  There 

was a significant difference between the two groups in the number of children who had 

seen video 2 [χ
2
(1, N = 114) = 10.38, p = .001], with 88% of ADHD group participants 

reporting they had seen the movie compared to 58% of the control group participants.  The 

number of children from each group who reported having viewed the movie or television 

show previously was not significantly different for the other three videos. 

Discussion 

The current chapter presented an investigation into the social functioning and social 

problem solving skills of children with and without a diagnosis of ADHD.  Children’s 

social functioning was assessed through parent rating scales and a child self-report 

questionnaire.  Social problem solving skills were assessed via hypothetical social 

dilemmas on the INS and SIPVT.  The data from both social dilemma tasks was analysed 

through social problem solving steps based on Crick and Dodge’s model of social 

information processing. 
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Social Functioning 

Parents and teachers rated children with ADHD as having fewer social skills, lower 

social competence, and more social problems than their typically developing peers.  This is 

consistent with other studies that found children with ADHD are rated as performing less 

well than control children across all aspects of social functioning (Bagwell et al., 2001; 

Mrug et al., 2012).  Although we did not conduct observational assessments of children’s 

social functioning, it is likely that poor ratings on the CBCL and SSRS scales imply 

impairments in children’s social functioning. 

Despite parent ratings suggesting children with ADHD have social difficulties, the 

children with ADHD did not rate themselves as experiencing or engaging in more bullying 

as a result of these social impairments.  Bullying and victimisation behaviours are a 

specific type of social behaviour in children.  Children with ADHD may experience social 

problems without being bullied or bullying others.  Alternatively, children with ADHD 

within the current sample may be the targets of bullying behaviour but are minimising 

their reports of difficulties or are unaware of when other children are excluding them or 

ignoring their disruptive behaviours.  The results raise the importance of including external 

evaluations when assessing children’s social behaviour. 

Another possibility is that the age range of our participants may have been too 

young to find large differences in the bullying and victimisation behaviours identified by 

the measure.  Pellegrini and Long (2002) reported that bullying peaks at around age 11 or 

12 and that victimisation is pervasive during early adolescence.  It is also possible that the 

PIPS is not sensitive to bullying and victimisation behaviours present in the age range 

considered in the current study.  In the majority of studies on bullying and ADHD, the 

children in the ADHD group also have co-morbid emotional and behavioural disorders 

(such as anxiety or ODD).  These additional symptoms or disorders may be mediating or 
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contributing to the relationship between ADHD symptoms and ratings of victimisation or 

bullying. Fite and colleagues (2014) found that oppositional behaviours were more 

strongly associated with victimisation and bullying than ADHD symptoms and suggest 

that symptoms of ODD, not ADHD, should be targeted in interventions for both bullying 

and victimisation.  In the current study, none of the children had comorbid disruptive 

behaviour disorders and, therefore, there were low symptom counts of aggressive or 

oppositional behaviour.  Aggressive or oppositional behaviours not present in the current 

sample may contribute both to acts of bullying by ADHD children but also elicit salient 

aggressive acts in response from other children (leading to higher victimisation ratings). 

Interpersonal Negotiation Strategies (INS) 

On the INS, children with ADHD performed less well than typically developing 

children on the steps of Mental State Understanding, Identification of Appropriate 

Outcomes, and Solution Selection and Understanding.  The children with ADHD were less 

skilled than control group children at correctly identifying characters’ emotions and less 

likely to provide reasonable explanations for why a character may feel a particular 

emotion.  The inability to comprehend why someone is reacting emotionally may relate to 

an inability to consider the other person’s perspective.  The results of the theory of mind 

comparisons in Chapter Five provide evidence that, in the current sample, children with 

ADHD do show difficulties considering the thoughts and perspectives of others.  Although 

there is mixed evidence for theory of mind deficits in ADHD (see Chapters Two and Five), 

researchers have reported that children with symptoms of ADHD are poorer at 

understanding others’ perspectives (Andrade et al., 2012; Cadesky et al., 2000; Landau & 

Milich, 1988).  The inability to understand other perspectives also influences how 

motivated children are to select a co-operative solution to social problems (e.g. solutions 

that reflect the needs of others as well as themselves). 
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On the INS better solutions are those that are collaborative (both characters social 

goals are considered), while poorer solutions generally involve only one character 

achieving their social goal.  Children with ADHD provided responses that were less likely 

to consider other characters in the scene when suggesting appropriate outcomes to the 

social problem, and provided social solutions to the problems that were less likely to be 

collaborative.  The children with ADHD also provided poorer explanations for why their 

generated social solutions were appropriate, compared to control group children.  Overall, 

these results from the INS are consistent with other researchers reporting that children with 

ADHD demonstrate poorer overall social problem solving than typically developing 

children (Cohen et al., 1998; Marton et al., 2009). 

There was no significant difference between children with ADHD and control 

children on the Problem Understanding step of the INS.  Previous research found that 

children/adolescents with ADHD were less skilled at defining the problem within the 

scene and noticing cues that indicate social problems (Andrade et al., 2012; Marton et al., 

2009; Matthys et al., 1999).  The INS suggests combining the scores on problem 

identification and mental state understanding questions to get an overall “Defining the 

Problem” score.  Previous literature calculated scores in this way. In the current study 

these questions were separated into two separate steps: Problem Understanding and Mental 

State Understanding.  It is possible that the poorer performance of the children with 

ADHD on questions regarding mental states contributed to the significant differences 

found on steps labelled as “Defining the Problem” in previous research.  Children with 

ADHD may understand the social problem but struggle with identifying the thoughts and 

feelings of others. 

The INS results of the current chapter can also be compared to the results from 

Chapter Three.  The Otago Social Dilemma Task (OSDT) analysed in Chapter Three 



151 

 

1
5

1
 

 

presented young people with video clips of the INS dilemmas and had interview questions 

based on the INS interview.  However, unlike previous research, the OSDT was analysed 

as social problem solving steps calculated using the same method as the current chapter.  

The group differences between the ADHD and control group participants were larger on 

all the social problem solving steps for the young people in Chapter Three, compared to 

the children in the current chapter.  This difference may be due to the use of video clips in 

the OSDT compared to the verbal presentation of the INS.  Video clips present information 

via two mediums (visual and audio), while the INS presents information through only one 

mode (audio).  Having to process two modes of information on the video clips may be 

more difficult than processing one mode of information on the INS.   

Another explanation for the differences in results may be due to the sample 

populations.  The young people with ADHD in Chapter Three were predominantly 

diagnosed as ADHD combined type, while the children in the current study were split 

more evenly between diagnoses of Inattentive type ADHD and Combined type ADHD.  

Around a third of the young people in Chapter Three also met criteria for disruptive 

behaviour disorders while none of the children in the current chapter met criteria for 

disruptive behaviour disorders.  These differences suggest that the young people in 

Chapter Three were a more impaired sample than those children assessed in the current 

chapter, and as such, may perform more poorly on tasks of social problem solving.  The 

impact of symptoms of ADHD on social problem solving is analysed and discussed in the 

following chapter (Chapter Seven). 

The young people in Chapter Three were slightly older than those children in the 

current study.  This raises the possibility that there is an increasing gap in social 

understanding that appears between children with ADHD and typically developing 

children as they get older.  The current chapter results suggest that children with ADHD 
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have poorer social understanding, compared to typically developing peers, from a young 

age.  This gap may widen in late childhood and/or adolescence as the typically developing 

peers develop more sophisticated social understanding (discussed in more detail in Chapter 

Nine). 

Social Information Processing Video Task (SIPVT) 

 We also evaluated social problem solving skills through the SIPVT, with social 

dilemmas presented to children via video clips.  Children with ADHD, as a group, 

performed more poorly on this task compared to control group children on four of the five 

social problem solving steps (Mental State Understanding, Identification of Appropriate 

Outcomes, Solution Selection and Understanding, and Behavioural Enactment).  

Differences on these steps indicate that the children with ADHD had social problem 

solving deficits in their ability to identify and explain emotional cues in social situations.  

Furthermore, they did not generate solutions to the social conflict that were as 

developmentally appropriate as the typically developing children, nor were they able to 

reason through their solution as well as the control group children.  In addition, the 

children with ADHD provided poorer verbal responses to social conflicts when asked to 

role play social communication with a character from the video clip. 

 The pattern of significant group differences was similar across the INS and SIPVT.  

On both measures, children with ADHD were able to define the social problem (Problem 

Understanding) at a level consistent with typically developing children, while the largest 

between group differences were observed on the Mental State Understanding and Solution 

Selection and Understanding steps.  Similarly, on the OSDT, the Mental State 

Understanding and Solution Selection and Understanding steps had the largest group 

differences between young people with and without ADHD.  These results provide strong 



153 

 

1
5

3
 

 

support for the notion that children with ADHD do have specific social problem solving 

deficits, regardless of the method of assessment. 

The pattern of group differences across the measures also helps explain where 

children with ADHD have the most difficulty when solving social problems.  Children 

with ADHD recognise when there is a social conflict and are able to describe the situation.  

However, they appear to have much greater difficulty than typically developing children in 

identifying and explaining the emotional states of others.  As discussed above, if children 

do not understand how other people feel, or why, it is not surprising that they cannot then 

provide an appropriate way to solve the social conflict.  Compared to typically developing 

children, children with ADHD appear to use less developmentally mature strategies to 

solve the social problem and rely on less mature reasoning in evaluating their solutions. 

The children with ADHD may be selecting poorer solutions because they are not 

considering the consequences of their solution.  Children with ADHD may also select their 

response impulsively, meaning they do not allow time to evaluate how the strategy may 

work, or may select a response that favours their own social goal.  The outcome of poor 

solution selection is that children with ADHD can appear to be concerned with their own 

needs and lacking in social skills.  This fits with the parent ratings provided in the current 

chapter that indicate they view children with ADHD as showing fewer social skills than 

control group children.  Children who select inappropriate solutions to social conflicts may 

experience additional social problems in later life.  During adolescence, young people with 

ADHD may make poorer choices if they are not considering the consequences of their 

social strategies and behaviours (for example, acquiescing to peers’ social demands).  

Although this is speculative, the hypothesis is based on research observing that deficits in 

social functioning are predictive of increased risk taking behaviour and delinquency 

(Greene et al., 1997; Mrug et al., 2012; Nixon, 2001). 
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The social problem solving findings have important implications for children’s 

friendships and the child’s self-esteem.  Children with ADHD appear aware there is a 

social conflict, but have difficulty providing the most appropriate action to resolve the 

problem.  This could lead to feelings of frustration, anger, or sadness in children with 

ADHD as they struggle to understand the emotional or motivational cues of the other 

individual, or how to repair the social relationship.  If a child is unable to repair social 

conflicts they may lose friendships, potentially exacerbating negative feelings regarding 

their own self-worth and their social interactions with other people (Ladd & Troop-

Gordon, 2003). 

The current study found that children with ADHD show deficits in social problem 

solving; however, the context of the social dilemma may matter to how well children with 

ADHD are able to solve social problems.  Typically developing children showed 

consistent performance across the four scenes on the INS and the four videos on the 

SIPVT.  The children with ADHD also showed consistent performance across the four INS 

scenarios (means and standard deviations presented in Appendix AA).  In contrast, there 

was a large amount of variability in ADHD children’s performance across the four video 

clips and the ADHD children appear to have found some video clips on the SIPVT more 

challenging than other clips.  On the majority of the social problem solving steps children 

in the ADHD group showed the poorest performance on Video 1, followed by Video 4, 

with their best performance occurring on Video 2. 

All children saw the videos presented to them in the same order (Video 1-4).  

Practice effects may have played a role in the children’s performance; the children 

answered the same interview questions on each video and this may have led to children 

considering the questions as they viewed the videos.  However, children in the ADHD 

group also generally performed poorly on Video 4 compared to Video 2 or 3 suggesting 
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that it was not merely practice effects accounting for the difference in children’s 

performance across videos. 

An alternative hypothesis is that Video 1 and Video 4 were more difficult for 

children with ADHD compared to Video 2 and Video 3.  Both Video 1 and 4 contained 

human actors, while Videos 2 and 3 portrayed cartoon characters.  Human interactions 

may have been more difficult for children with ADHD to interpret or respond to.  The 

social conflicts presented in Video 1 and 4 were likely more complex and required 

children to process more subtle social cues, compared to cartoon conflicts.  For example, 

the cartoon faces may have had exaggerated expressions compared to human faces and 

cartoon characters made fewer ambiguous statements that required inference.  The social 

scenario on Video 1 may also have induced a strong emotional reaction in children with 

ADHD.  Video1 presented a social situation that has likely been experienced by some of 

the children with ADHD (a young boy gets frustrated with a girl and then makes negative 

comments about her to his friends that she overhears).  It is possible that strong emotional 

reactions make it more difficult for children to refocus attention to the situation and 

organise their social responses (Barkley, 2010).  Although this may have made the human 

videos more challenging for children with ADHD, it also likely made them more 

ecologically valid.  We did not ask children to rate how difficult they found the video 

dilemmas, nor their emotional responsiveness to the videos; therefore, this remains an 

open question. 

 On Video 2, the ADHD group children performed in a similar manner to control 

group children.  Video 2 presented an ambiguous social situation of a cartoon child 

entering a gathering of peers.  The scene did not present a social conflict nor did it contain 

any verbal communication.  The current data does not allow us to investigate why children 

performed better on Video 2 compared to their performance on the other three video clips; 
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but does raise several possibilities.  Children with ADHD may find tasks that are only 

presented in one modality (in this case, only visually) to be easier than those with two or 

more modes (such as the other video clips that involve both audio and visual components).  

Having multiple streams of information may increase the load on children’s executive 

functioning capabilities.  There were, however, significant group differences between the 

ADHD and control groups on the INS, which is also only presented in one mode (audio 

presentation).  This result does not preclude the hypothesis that one modality is easier for 

children than tasks with information presented in multiple modes; rather it raises the 

possibility that children with ADHD may find tasks without verbal components to be 

easier than those tasks that do require verbal comprehension.  Story based tasks (such as 

the INS) and video tasks with characters speaking both require children to infer the 

thoughts and beliefs of other characters based on an understanding of spoken words.  The 

results of Chapter Five lend some support to this theory as children with ADHD had more 

difficulty than typically developing children with verbally presented inference and theory 

of mind tasks. 

Video 2 contained an ambiguous social situation, rather than a social conflict; 

therefore, children were not required to negotiate with a peer after a negative social 

interaction. Children with ADHD may find entering a social situation easier than solving a 

social conflict once the interaction has gone badly.  Video 2 was also the only dilemma 

that significantly more children with ADHD had seen compared to control children.  The 

difference in performance may be partially due to the ADHD children using their 

knowledge of the characters future relationships in the movie (information that was not 

contained in the video clip) to help them respond appropriately to the interview questions 

on the task. 
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Limitations, Future Research, and Implications 

One of the most commonly cited difficulties in assessing social understanding in 

children is getting accurate measures of their social strengths and difficulties.  One of the 

strengths of the current study was that multiple methods were used for the assessment of 

social understanding and functioning; including parent ratings, child performance on two 

different social problem solving tasks, and a child self-report measure.  The INS and 

SIPVT assessed cognitive understanding of social situations, while parent rating scales and 

the PIPS assessed children’s social behaviours.  The use of two social problem solving 

tasks also meant that trends in the results could be compared.  This highlighted potential 

areas for future consideration (such as the context of the social dilemmas used in 

assessment) and strengthened the finding that children with ADHD have deficits in most 

areas of social problem solving. 

One of the strengths of the SIPVT was the attempt to produce a more ecologically 

valid response from children by asking them to provide a solution to the dilemma before 

additional questioning around the dilemma took place.  Children are unlikely to 

consciously think about their own cognitive processes before responding to social 

interactions (Crick & Dodge, 1994).  On the other hand, the process of questioning 

children on the social dilemma tasks allows the child to reflect on the cues and possible 

solutions within the problem, which they may not consciously perform in real world 

situations.  The video task created for the current study attempted to mitigate the effects of 

questioning by asking the child for a solution to the problem both before undertaking 

additional questioning and again after questioning; thereby allowing the child to provide a 

solution both before, and after, they had been directed to consider pertinent information in 

the video scenes.  Interestingly, children with ADHD still performed more poorly than 

control group children when providing solutions on both the INS and SIPVT (Solution 
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Selection and Understanding step), regardless of when in the interview they provided the 

solution.  It is possible that difficulties with social skills and social problems may mean 

children with ADHD have fewer opportunities to engage in social interactions and learn 

appropriate social strategies.  Therefore, when faced with providing the best solution to a 

social problem, children with ADHD may have only a few (potentially poor) social 

solutions to retrieve from memory. 

The use of hypothetical social dilemmas (INS and SIPVT) allowed the 

experimenter to manipulate the particular social problem the child had to solve.  However, 

one of the main limitations of social dilemma tasks is that they are less effective at 

indicating how well a child can actually execute solutions (Rubin & Rose-Krasnor, 1992; 

Schultz & Selman, 1991).  It is also harder to assess both the emotional reactivity of the 

child and how they respond after a failed social interaction when using social dilemma 

tasks.  Peer interactions would provide more ecologically valid measures of children’s 

social performance; however, alternative methods of assessment (such as direct 

observation) are both time consuming and staff intensive, particularly when part of a large 

battery of assessments. 

Although attempts were made to increase ecological validity in the SIPVT there are 

still limitations associated with using a laboratory setting and set questions.  These include 

the scripted nature of such assessments that do not allow for the unpredictability and 

reactivity of real world social situations, as well as the difficulties discussed above in 

leading children through cognitive steps on a social dilemma.  It is likely that due to these 

limitations these tasks provide a ‘best case scenario’ for children’s performance in social 

problem solving.  Findings on the INS and SIPVT within the current chapter may, 

therefore, be an underrepresentation of the difficulties in social information processing 

children with ADHD experience. 
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On the INS children (both ADHD and control) showed consistent performance 

across the dilemmas.  In future research, when using a battery of assessment tasks to 

measure social understanding, presenting only two or three dilemmas on the INS may 

reflect children’s performance adequately, while simultaneously decreasing the assessment 

time required.  This would hopefully help decrease fatigue and distractibility in the clinical 

ADHD population.  Other researchers have also commented on the lengthy nature of the 

INS measure, especially when considered as part of a battery of assessment (Marton et al., 

2009).  

Unlike the INS, the children in the ADHD group did not perform consistently 

across the video clips.  The SIPVT did not ask children to rate how difficult they found 

each video clip so we were unable to test hypotheses relating to why we found differences 

across the clips.  In future work it would be helpful to examine the underlying reasons why 

children may have performed variably across the four video dilemmas.  This knowledge 

could then be used to help inform assessment measures and interventions for social 

problem solving and social understanding.  It is possible that social problem solving 

assessments using video clips with human actors may allow children with ADHD to 

experience interpreting subtle social cues or verbal communication that they may 

otherwise miss.  It would also add to the ecological validity of the assessment tasks 

compared to verbally presented hypothetical dilemmas.  The use of video clips in teaching 

social problem solving skills could be developed as an initial step in intervention 

programmes for children struggling with appropriate social interactions.  Skills taught 

using the video clips could then be applied to organised peer interactions. 

Interventions should also consider what other factors may contribute to ADHD 

children’s poor social problem solving skills. Children with ADHD may have poorer 

social problem solving skills for a number of reasons.  They may be less apt at considering 
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the needs of others within the social dilemma, choosing instead to focus on their own (or 

the protagonists) goal to the detriment of others.  This may in part be due to difficulties 

understanding other people’s thoughts and feelings (Theory of Mind) or because they do 

not have the necessary language skills required to interpret or interact appropriately in 

social situations. Language difficulties may present as difficulties with comprehending the 

verbal information presented to them and/or difficulties with constructing appropriate 

verbal responses to questions.  In the current study this is particularly significant as both 

the SIPVT and INS presented a large proportion of information verbally.  The role of 

pragmatic, or social language use, is also likely to be important in tasks of social 

understanding because social interactions rely heavily on following appropriate rules of 

language.  The potential factors contributing to social processing are investigated in 

subsequent analyses in this thesis. 

 Intervention programmes aimed at improving peer interactions in children with 

ADHD need to consider the difficulties children have in social problem solving and 

processing social information.  Current treatments for ADHD (stimulant medication and 

behavioural training) have both shown limited success at improving the long term social 

functioning of children with ADHD and there remains a great deal of heterogeneity in 

treatment outcomes within ADHD populations (Evans et al., 2005).  Social skills training 

programmes also have limited efficacy in improving social functioning in children with 

ADHD (de Boo & Prins, 2007).  Children with ADHD may need to be explicitly taught 

social problem solving skills within the broader context of social skills training 

programmes.  Recent investigations into social problem solving intervention methods have 

provided limited but promising early results (Ahmadi et al., 2015). 
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Conclusion 

The results from the current chapter provide evidence that, regardless of method of 

presentation, children with ADHD do have difficulty with understanding and solving 

social dilemmas.  In particular, children with ADHD appear to have difficulty 

understanding the emotional and motivational states of others, leading to a lack of 

understanding on how to solve the social problem.  Children with ADHD were also rated 

by parents as presenting with more social problems and having fewer social skills than 

control group children.  The findings have implications for children’s conflict resolution 

skills, ability to maintain friendships, and for intervention programmes aimed at improving 

children’s social behaviour.  Intervention programmes may need to consider how well 

children first understand the motivations of those involved in a social dilemma before they 

can teach children how to engage in appropriate social behaviours. 
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CHAPTER SEVEN 

EXPLORATORY REGRESSION MODELS INVESTIGATING VARIANCE IN 

SOCIAL PROBLEM SOLVING SCORES 

 

The present chapter explores the role that cognitive and language variables play in 

children’s processing of social information.  Exploratory regression analyses were 

conducted for each social problem solving step of the Social Information Processing Task 

(SIPVT) and Interpersonal Negotiation Strategies (INS).  Children’s language, theory of 

mind, estimated IQ and working memory were assessed as potential contributors to 

variance in social problem solving scores beyond what was already accounted for by the 

children’s gender and symptoms of ADHD. 

The variable of most interest was the children’s language skills (predominantly 

their pragmatic language skills).  As discussed in Chapter Two, there is little research 

investigating the relationship between ADHD, social understanding and pragmatic 

language abilities.  Of the two studies that have focused specifically on pragmatic 

language, one used a community sample of children (Leonard et al., 2011), while the other 

was a clinically identified sample of children with a diagnosis of ADHD (Staikova et al., 

2013).  Both studies employed mediation analyses to investigate the potential role of 

pragmatic language in the relationship between symptoms of ADHD and children’s social 

understanding.  The authors of each study reported that pragmatic language skills at least 

partially mediated the relationship between ADHD symptoms and children’s social skills.  

However, a limitation with the literature in this area is that parent ratings are often used as 

a measure of children’s social skills, symptoms of ADHD, and pragmatic language skills.  

In addition, the majority of research on social understanding in children with ADHD 
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(including the two studies above) has focused on children’s social skills, rather than 

aspects of cognitive social understanding such as social problem solving. 

The results of the present chapter are organised by social problem solving steps.  

Results for each step on the INS and SIPVT are presented separately below.  For each step, 

mediation analyses using pragmatic language were first completed in order to explore the 

specific role of children’s scores on a test of pragmatic language in mediating the 

relationship between parent rated symptoms of ADHD and children’s performance scores 

in solving social dilemmas.  This was, in part, to extend the work of  Leonard et al. (2011) 

and Staikova et al. (2013), to compare the relationships between pragmatic language, 

symptoms of ADHD, and social understanding, when using scores from  children’s 

performance, rather than parent ratings of pragmatic language and/or social skills. 

The mediation analysis for each step is followed by hierarchical multiple regression 

analyses that consider the role additional variables play in children’s processing of social 

information.  Variables selected for inclusion were based on the results of previous 

chapters and theoretical models in the social problem solving literature. Of particular 

interest was the role that theory of mind and working memory, alongside language, play in 

explaining variance in social information processing scores.  The results of Chapter Three 

suggested that working memory skills may play a role in language (Vocabulary) skills.  

Working memory deficits have been associated with poor language skills and symptoms of 

ADHD, but there is conflicting evidence as to the importance of the role working memory 

in the relationship between language and symptoms of ADHD (Jonsdottir et al., 2005; 

McInnes et al., 2003; Sjöwall & Thorell, 2014).  Social problem solving also requires 

children to be able to take the perspective of others.  The results of Chapter Five suggested 

that the children with a diagnosis of ADHD have poorer Theory of Mind performance 

compared to typically developing children.  The current chapter presents these analyses 
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exploring the contribution language, theory of mind, and working memory make beyond 

the symptoms of ADHD on social problem solving performance. 

Results 

Data Management and Statistical Analyses 

For the present chapter the data from the ADHD and control group participants 

were combined for analyses.  This was done to increase the sample size available for 

regression analyses, and to increase variability within the sample.  Previous analyses (see 

Chapter Six) showed that for the video task, mean scores calculated across all four video 

scenes were not representative of children’s performance; children performed differently 

across each of the four video clips. Here we used Video 1 data for regression analyses.  

This data set was chosen as nearly all children completed this section of the task in full, 

providing the most complete data set.  In line with previous chapter analyses, the INS 

regression models used the mean data from averaging across all four dilemmas on the INS 

(see Chapters Four and Six). 

Mediation Analyses 

For the mediation analyses bivariate correlations were calculated amongst the 

independent, dependent and the possible mediator variable (CASL Pragmatic Judgment 

scores).  The independent (predictor) variable was ADHD symptomology as measured by 

parent ratings on the SNAP.  Parent ratings on the SNAP were summed to create a severity 

of symptoms score for both symptoms of Inattention and symptoms of 

Hyperactivity/Impulsivity.  Previous literature suggested that pragmatic language skills 

may differ in the extent to which they mediate the relationship between inattention and 

social skills and symptoms of hyperactivity and social skills (Leonard et al., 2011).  

Analyses were conducted separately for inattention and hyperactivity/impulsivity severity.  

The dependent variables were each step on the social information processing tasks for both 
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Video 1 and the INS.  Following Baron and Kenny (1986) mediation analyses were only 

conducted when all variables were significantly correlated. 

Mediation analyses were conducted using multiple linear regressions following the 

procedures suggested by Baron and Kenny (1986) and MacKinnon et al (2000).  In each 

case the dependent variable was regressed onto the mediator variable, and then the 

mediator variable was regressed onto the independent (predictor) variable.  Lastly the 

dependent variable was regressed on both the independent and mediator variables.  A 

reduction in the effect after both variables were included in the model would suggest that 

pragmatic language was mediating the relationship between symptoms of ADHD and the 

social problem solving step.  The significance of the indirect effect was measured using the 

Sobel test (Sobel, 1982). 

Hierarchical Multiple Regression Analyses 

For the hierarchical multiple regression analyses, bivariate correlations were first 

calculated to assess relationships between the independent and dependent variables.  As 

with the mediation models, dependent variables were the social information processing 

steps on video 1 and the mean data from the INS task.  Independent variables included 

measures of language performance (both the child’s performance on language tasks and 

parent rated measures), theory of mind scores, working memory scores, estimated IQ 

scores and parent rated ADHD symptom severity scores.  The social information 

processing steps and Theory of Mind scores were not standardised scores and were 

therefore transformed into age corrected z scores calculated using age bands (see Chapter 

Four for details).  Given the use of standardised scores, age did not significantly correlate 

with any independent or dependent variable and is therefore not included as a variable in 

these analyses.  
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In the case of categorical independent variables (Gender and CELF-4 category 

membership), both variables were regressed separately onto each social information 

processing step.  If the categorical variable contributed a statistically significant amount of 

variance to the social information processing step then the variable was considered in 

hierarchical regression analyses for that step. 

Cases were excluded listwise in the regression analyses.  Multicollinearity outliers 

were assessed through Mahalanobis distances and removed from each analysis 

(Tabachnick & Fidell, 2007).  The number of participants in each analysis is presented 

with each regression analysis table. 

In the current chapter, when written text reports full mediation this is supported by 

analyses finding that one independent variable no longer makes any contribution (sr
2
 = 0) 

to the dependent variable (the social information processing step) beyond another 

independent variable (mediator variable) and that the indirect effect of the model is 

significant (p < .05).  In addition, reverse mediation (the potential for the independent 

variable to in turn fully mediate the relationship between the suspected mediator variable 

and the dependent variable) was also always tested and found to be non-significant in 

cases where full mediation is reported.  

Preliminary hierarchical regression analysis indicated that CASL Pragmatic 

Judgment scores fully mediated both the relationship between the CASL Non-literal scores 

and scores on all social information processing steps, and the relationship between the 

CASL Inference scores and scores on all the social information processing steps.  

Therefore, both the Non-literal Language and Inference scores were excluded from further 

analyses and are not reported on in this chapter. 

It was considered whether ADHD be included as a dummy variable in the current 

chapter’s regression analyses; however, preliminary analysis indicated that any association 
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between ADHD as a categorical variable and each social information processing step was 

fully mediated by ADHD symptom severity scores.  Including symptom severity scores 

also enabled the potential contribution of Inattention symptoms and 

Hyperactivity/Impulsivity symptoms to be investigated separately. 

Regression Analyses SIPVT Video 1 Data 

Table 7.1 presents the correlations between scores on the five social problem 

solving steps on Video 1 and the independent variables.  Table 7.2 presents the 

correlations between the independent variables.  Hierarchical multiple regression analyses 

were conducted using each social information processing step as a dependent variable.  

Tables of regression models are presented for each social problem solving step.  Each table 

presents the significant model in its simplest form (the smallest number of independent 

variables that explain the greatest amount of variance without redundancy).  Variables 

contributing less than 1% to the variance in the social information processing step scores 

are indicated in text but not included in tables.  The regression analyses are presented after 

the mediation models for each social problem solving step below. 

Problem Understanding 

Mediation Analysis. Parent rated severity of ADHD symptomology was not 

correlated with Problem Understanding scores, therefore, mediation analysis was not 

conducted for this step.   

Hierarchical Multiple Regression Analyses. Both CASL Pragmatic Judgment 

scores and NEPSY Theory of Mind z scores were correlated with Problem Understanding 

scores.  Regression analyses also indicated an association between Problem Understanding 

scores and both gender and CELF-4 category membership.  Hierarchical regression 

analysis was therefore conducted to examine the contribution of Theory of Mind and  
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Table 7.1 

Correlations Between the Five Social Problem Solving Steps on Video 1 and the Independent Variables  

  
Problem 

Understanding 

Mental State 

Understanding 

Identification of 

Appropriate 

Outcome 

Solution Selection 

and Understanding 

Behavioural 

Enactment 

CASL Pragmatic Judgment .301
**

 .394
**

 .238
**

 .268
**

 .256
**

 

(N) (121) (119) (120) (117) (117) 

CCC-2 Structural Language .110 .252
**

 .105 .113 .218
*
 

(N) 

 
(121) (119) (120) (116) (117) 

CCC-2 Pragmatic Language .114 .319
**

 .091 .112 .147 

(N) (121) (119) (120) (116) (117) 

NEPSY Theory of Mind .390
**

 .327
**

 .253
**

 .158 .188
*
 

(N) (117) (115) (116) (114) (113) 

Working Memory .167 .039 -.051 .056 .021 

(N) (119) (117) (118) (115) (115) 

Estimated IQ .157 .196
*
 -.007 .195

*
 .094 

(N) (121) (119) (120) (117) (117) 

Inattention -.103 -.296** -.198* -.176 -.262** 

(N) (122) (120) (121) (117) (118) 

Hyperactivity/Impulsivity -.031 -.366** -.136 -.148 -.121 

(N) (122) (120) (121) (117) (118) 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Table 7.2 

Bivariate Correlations Between Scores on Measures of Language, Theory of Mind, Working Memory, Estimated IQ, and ADHD 

Symptom Severity (Independent Variables) 

  

  

CASL 

Pragmatic 

Judgment 

CCC-2 

Structural 

Language 

CCC-2 

Pragmatic 

Language 

NESPY 

Theory of 

Mind 

Working 

Memory 
Estimated IQ Inattention 

CCC-2 Structural Language .324
**

 
    

  

(N) 120 
    

  

CCC-2 Pragmatic Language .279
**

 .784
**

 
   

  

(N) 120 121 
   

  

NESPY Theory of Mind .497
**

 .185
*
 .209

*
 

  
  

(N) 117 116 116 
  

  

Working Memory .380
**

 .301
**

 .335
**

 .174 
 

  

(N) 119 118 118 115 
 

  

Estimated IQ .346
**

 .209
*
 .162 .184

*
 .452

**
   

(N) 121 120 120 117 119   

Inattention -.337
**

 -.516
**

 -.665
**

 -.348
**

 -.231
*
 -.034  

(N) (121) (121) (121) (117) (119) (121)  

Hyperactivity/Impulsivity -.317
**

 -.422
**

 -.661
**

 -.232
*
 -.333

**
 -.096 .713

**
 

(N) (121) (121) (121) (117) (119) (121) (122) 

**. Correlation is significant at the 0.01 level (2-tailed).   

*. Correlation is significant at the 0.05 level (2-tailed).   
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Pragmatic Judgment scores on Problem Understanding scores, beyond what was accounted 

for by children’s gender and structural language skills (CELF-4 category membership).   

Table 7.3 presents the multiple regression analysis.  Gender was entered in step 

one, with children’s CELF-4 category membership entered in step two. NEPSY Theory of 

Mind scores were entered in step three and CASL Pragmatic Judgment scores in step 

four20.  In this analysis the variable explaining the largest amount of variance in Problem 

Understanding scores was NEPSY Theory of Mind scores.  Gender and CELF-4 

membership made significant contributions when entered into the model.  CASL 

Pragmatic Judgment scores did not add a significant amount of variance to the model 

beyond gender, CELF-4 category membership, and NEPSY Theory of Mind scores (sr
2
 = 

0.002, p = .595) and decreased the Adjusted R square of the model.  The first three steps 

resulted in a significant model (F(3,110) = 7.472, p < .001) that explained approximately 

16% of the variance in Problem Understanding scores. 

Bivariate correlations (Table 7.2) indicated that NEPSY Theory of Mind scores and 

CASL Pragmatic Judgment scores were moderately correlated.  NEPSY Theory of Mind 

scores partially mediated the relationship between CASL Pragmatic Judgment scores and 

Problem Understanding scores (Sobel z = 2.17, p < .05).  NEPSY Theory of Mind scores 

explained an additional 4% of the variance beyond CASL Pragmatic Judgment scores (sr
2
 

= 0.041, p < .05).  CASL Pragmatic Judgment scores did not explain a significant amount 

of variance in Problem Understanding scores beyond the contribution of NEPSY Theory 

of Mind scores (sr
2
 = 0.027, p = .064).   

                                                           
20

 This thesis is interested in the contribution of pragmatic language in social problem solving variance 

beyond the effects of other variables.  Therefore, pragmatic language scores were always entered as the final 

step of regression analyses. 
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Table 7.3 

         Hierarchical Regression Analysis Exploring the Variance in Problem Understanding Scores (Video 1) 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
 

 
Mean SD 

Step 1 
         

 

Gender 0.490 0.191 0.236* 0.056 0.047 0.056* 
   

Step 2 
         

 

Gender 0.438 0.185 0.211* 
      

 

CELF-4 0.763 0.252   0.270** 0.128 0.112 0.072** 
   

Step 3 
         

 

Gender 0.389 0.180 0.187* 
      

 

CELF-4 0.559 0.255 0.198* 
      

 

NEPSY Theory of Mind 0.057 0.020   0.252** 0.185 0.163 0.057** 
   

Step 4 
         

 

Gender 0.362 0.188 0.174 
    

na^ na^ 

 

CELF-4 0.511 0.271 0.181 
    

na^ na^ 

 

NEPSY Theory of Mind 0.051 0.023   0.228* 
    

99.96 16.92 

 

CASL Pragmatic Judgment 0.004 0.007 0.059 0.187 0.157 0.002 
 

-1.13 4.34 

*p<.05, **p<.01, ***p<.001,  

        ^categorical data 

         N=113 
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Mental State Understanding 

Test of Mediation with Inattention Symptoms.  Inattentive symptom severity 

was a predictor of Mental State Understanding scores, accounting for 9% of the variance in 

Mental State Understanding scores (p < .001).  When pragmatic language scores was 

added to the model the association between Inattention and Mental State Understanding 

was no longer significant (Sobel z = -2.76, p < .01), suggesting CASL Pragmatic Judgment 

scores mediated the relationship between severity ratings of children’s inattentive 

symptoms and Mental State Understanding (see Figure 7.1). 

 
 
Figure 7.1. Mediation model using CASL Pragmatic Judgment scores as a mediator of the 

relationship between parent ratings of the severity of children’s symptoms of Inattention and 

Mental State Understanding scores.   

 

 

 

Test of Mediation with Hyperactivity/Impulsivity Symptoms.  Hyperactivity/ 

Impulsivity symptom severity predicted Mental State Understanding scores, accounting for 

13% of the variance in Mental State Understanding scores (p < .001).  When pragmatic 

language was added to the model there was a significant reduction in the effect of 

Hyperactivity/Impulsivity symptoms on Mental State Understanding scores (Sobel z = -

2.54, p < .05), but Hyperactive/Impulsive symptom severity was still significantly 

Symptoms of
Inattention

Mental State 
Understanding

B = -.064, β = -.296, p < .001

B = .035 
β = .332 
p < .001

B = -.725 
β = -.337 
p < .001

Symptoms of
Inattention

CASL 
Pragmatic 

Judgment

Mental State 
Understanding

B = -.038, β = -.173, p = .056
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associated with Mental State Understanding scores (see Figure 7.2).  

Hyperactivity/Impulsivity symptom severity scores significantly accounted for 6% of the 

variance in Mental State Understanding scores beyond the contribution of CASL 

Pragmatic Judgment scores (sr
2
 = .06, p < .01), suggesting that pragmatic language did not 

fully mediate the relationship between Hyperactivity symptoms and Mental State 

Understanding.   

 
 
Figure 7.2. Mediation model using CASL Pragmatic Judgment scores as a mediator of the 

relationship between parent ratings of the severity of Hyperactivity/Impulsivity symptoms and 

Mental State Understanding scores.   

 

 

 

Hierarchical Multiple Regression Analyses.  Table 7.2 presents the correlations 

between the independent variables and the Mental State Understanding step.  Working 

Memory and Gender were the only independent variables not significantly associated with 

Mental State Understanding scores.  Given the large number of independent variables 

correlated with this step, some initial exploratory regression analyses were conducted 

between independent variables and Mental State Understanding to establish which 

variables were likely to provide a unique contribution to the regression model.   

Hyperactivity/
Impulsivity

Symptoms

Mental State 
Understanding

B = -.097, β = -.366, p < .001

B = .032 
β = .306 
p < .001

B = -.833
β = -.317 
p < .001

Hyperactivity/
Impulsivity

Symptoms

CASL 
Pragmatic 

Language

Mental State 
Understanding

B = -.069, β = -.260, p = .004
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Previous mediation analyses indicated that Inattention symptom severity did not 

contribute any significant variance beyond CASL Pragmatic Judgment scores, but that 

Hyperactivity/Impulsivity symptoms severity did contribute a significant amount of 

variance to Mental State Understanding scores beyond CASL Pragmatic Judgment scores.  

Additional regression analyses found that Hyperactivity/Impulsivity severity fully 

mediated the relationship between Inattention severity and Mental State Understanding.  

Inattention severity was therefore not included in the current regression analysis. 

CASL Pragmatic Judgment scores also fully mediated the relationship between 

several independent variables and Mental State Understanding.  CASL Pragmatic 

Judgment fully mediated the relationship between Estimated IQ scores and Mental State 

Understanding scores, and the relationship between CCC-2 Structural Language scores and 

Mental State Understanding scores (Sobel z = 2.65, p < .01).  CELF-4 category 

membership was significantly associated with Mental State Understanding scores but 

CASL Pragmatic Judgment scores fully mediated the association between CELF-4 

category membership and Mental State Understanding scores (Sobel z = 3.12, p < .001).  

Estimated IQ scores, CCC-2 Structural Language scores, and CELF-4 category 

membership were therefore excluded from the regression analysis given that their non-

significant contribution to Mental State Understanding once CASL Pragmatic Judgment 

scores were controlled for. 

The hierarchical regression model is presented in Table 7.4.  

Hyperactivity/Impulsivity symptom severity was entered in step one, NEPSY Theory of 

Mind scores in step two and both CASL Pragmatic Judgment and CCC-2 ratings of 

pragmatic language were entered in step three21.   

                                                           
21

 The CASL Pragmatic Judgement scores and ratings on the CCC-2 Pragmatic language subscale both 

assess children’s pragmatic language.  Both variables were entered as the correlations between the two 

measures are low and it was possible that each measure contributes unique variance to Mental State 

Understanding scores. 
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Table 7.4 

Hierarchical Regression Analysis Exploring the Variance in Mental State Understanding Scores (Video 1) 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
    Mean SD 

Step 1 

         

 

Hyperactivity/Impulsivity -0.092 0.024    -0.349*** 0.121 0.113 0.121 

   Step 2 
      

   

 

Hyperactivity/Impulsivity -0.07 0.023   -0.266** 
   

   

 

NEPSY Theory of Mind 0.125 0.036   0.307** 0.209 0.194 0.088 

   Step 3 
      

   

 

Hyperactivity/Impulsivity -0.041 0.03 -0.156 
   

 

5.92 6.46 

 

NEPSY Theory of Mind 0.078 0.041 0.192 
   

 

-0.99 4.18 

 

CASL Pragmatic Judgment 0.025 0.011   0.238* 
  

0.037 

 

100.93 16.31 

 

CCC-2 Pragmatic Language 0.060 0.081 0.084 0.253 0.225 0.004 

 

10.07 2.39 

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

N=111 
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CASL Pragmatic Judgment was a significant predictor of Mental State Understanding 

above and beyond the other predictors (p < .05).  NEPSY Theory of Mind beta values 

approached significance in the current model (p = .058).  CCC-2 parent ratings of 

pragmatic language did not contribute unique variance to the model.  The final model 

accounted for 22% of the variance in Mental State Understanding scores (F(4,106) = 8.99, 

p < .001). 

Identification of Appropriate Outcomes 

Parent rated Hyperactive/Impulsive symptom severity did not correlate 

significantly with Identification of Appropriate Outcome scores so mediation analyses 

were not conducted for this independent variable.  

Test of Mediation with Inattention Symptoms.  Inattentive symptom severity 

predicted Identification of Appropriate Outcomes scores, accounting for nearly 4% of the 

variance in Identification of Appropriate Outcomes scores (p < .05).  The addition of 

CASL Pragmatic Judgment scores to the model resulted in Inattention severity scores no 

longer significantly predicting Identification of Appropriate Outcome scores; however, this 

reduction in the effect of Inattention on Identification of Appropriate Outcome scores was 

not significant (Sobel z = -1.7, p = .09) suggesting that CASL Pragmatic Judgment scores 

did not fully mediate the relationship between Identification of Appropriate Outcome 

scores and Inattention symptom severity in this sample (Figure 7.3). 

This result is likely due to the small percentage of variance explained by these 

variables.  Neither the mediator variable (CASL Pragmatic Judgment) nor the independent 

variable (Inattention severity scores) made a statistically significant contribution to the 

model above and beyond the contribution predicted by the other variable, although the 

contribution of pragmatic language approached significance.  CASL Pragmatic Judgment 

scores accounted for an additional 3% of variance in Identification of Appropriate 



177 

 

1
7

7
 

 

Outcome scores over and above the contribution of Inattention symptom severity (sr
2
 = 

.031, p = .051).  Inattention symptom severity accounted for 1.6% of the variance in 

Identification of Appropriate Outcome scores beyond the contribution of CASL Pragmatic 

Judgment scores (sr
2
 = .016, p = .161).  The full model accounted for 7% of the variance in 

children’s Identification of Appropriate Outcomes scores (F(2,117) = 4.56, p < .05). 

 
 

Figure 7.3. Mediation model using CASL Pragmatic Judgment scores as a mediator of the 

relationship between parent ratings of the severity of children’s symptoms of Inattention and 

Identification of Appropriate Outcomes scores.   

 

 

 

Hierarchical Multiple Regression Analyses.  The Identification of Appropriate 

Outcomes step was significantly correlated with CASL Pragmatic Judgment scores, 

NEPSY Theory of Mind scores, and Inattention symptom severity (Table 7.1).  Gender 

was also significantly associated with Identification of Appropriate Outcome scores.  No 

other independent variables were significantly correlated with Identification of 

Appropriate Outcome scores. 

The multiple regression analysis is presented in Table 7.5.  Gender was entered in 

step one, Inattention symptom severity in step two and NEPSY Theory of Mind scores in 

step three.  CASL Pragmatic Judgment scores were added in step four and resulted in no  

Symptoms of
Inattention

Identification of 
Appropriate 
Outcomes

B = -.038, β = -.198, p < .05

B = .017 
β = .189 
p = .051

B = -.725 
β = -.337 
p < .001

Symptoms of
Inattention

CASL 
Pragmatic 

Language

Identification of 
Appropriate 

Outcomes
B = -.026, β = -.135, p = .161
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Table 7.5 

Hierarchical Regression Analysis Exploring the Variance in Identification of Appropriate Outcome Scores (Video 1) 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
 

 
Mean SD 

Step 1 

         

 

Gender 0.642 0.280 0.206* 0.043 0.034 0.043* 
   

Step 2 
         

 

Gender 0.492 0.291 0.163 
      

 

Inattention -0.029 0.019 -0.149 0.063 0.046 0.020 
   

Step 3 
         

 

Gender 0.482 0.290 0.159 
      

 

Inattention -0.022 0.019 -0.112 
      

 

NEPSY Theory of Mind 0.041 0.032 0.124 0.077 0.052 0.014 
   

Step 4 
         

 

Gender 0.421 0.296 0.139 
    

na^ na^ 

 

Inattention -0.018 0.020 -0.092 
    

9.47 7.82 

 

NEPSY Theory of Mind 0.023 0.036 0.070 
    

-1.25 4.59 

  CASL Pragmatic Judgment 0.011 0.010 0.119 0.086 0.052 0.009 
 

100.48 16.38 

*p<.05, **p<.01, ***p<.001  

^categorical data  

N=114 
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change to the Adjusted R square of the model.  The model explained only 5% of the 

variance in Identification of Appropriate Outcome scores (F(4,109) = 2.56, p < .05).  None 

of the independent variables contributed a statistically significant amount of unique 

variance to the model. This is likely due to the small amount variance that these variables 

explained overall. 

Solution Selection and Understanding 

Parent rated severity of ADHD symptomology (inattention and 

hyperactivity/impulsivity) was not correlated with Solution Selection and Understanding 

scores, therefore, mediation analyses were not conducted for this step. 

Hierarchical Multiple Regression Analyses. Only three independent variables 

were significantly associated with Solution Selection and Understanding scores in the 

current sample.  These variables were CASL Pragmatic Judgment scores, Estimated IQ 

scores, and Gender (Table 7.1).  No other independent variables correlated with Solution 

Selection and Understanding scores, including symptoms of ADHD. 

The multiple regression analysis for the solution selection and understanding step 

is presented in Table 7.6.  Gender was entered in step one, Estimated IQ in step two and 

CASL Pragmatic Judgment scores in step three.  The final model accounted for 10% of the 

variance in Solution Selection and Understanding scores (F(3,113) = 5.31, p < .01).  In 

step three, only gender explained a significant proportion of the variance in Solution and 

Selection Understanding scores while controlling for the other independent variables. 

Additional mediation analyses indicated that CASL Pragmatic Judgment scores 

partially mediated the association between Estimated IQ scores and Solution Selection and 

Understanding scores (Sobel z = 2.09, p < .05).  CASL Pragmatic Judgment scores 

explained 4.5% of the variance in Solution Selection and Understanding scores above and 

beyond Estimated IQ scores (p < .05).  Estimated IQ scores explained 1% of the variance  
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Table 7.6 

         Hierarchical Regression Analysis Exploring the Variance in Solution Selection and Understanding Scores (Video 1) 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
   Mean SD 

Step 1 
         

 

Gender 0.831 0.284 0.264** 0.069 0.061  0.069** 
   

Step 2 
         

 

Gender 0.804 0.280  0.255** 
      

 

Estimated IQ 0.023 0.011 0.183* 0.103 0.087 0.033* 
   

Step 3 
         

 

Gender 0.667 0.291   0.211* 
    

na^ na^ 

 

Estimated IQ 0.016 0.012 0.127 
    

107.44 12.63 

 

CASL Pragmatic Judgment 0.015 0.009 0.161 0.124 0.100 0.021 
 

100.62 16.54 

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

 ^categorical data  
      N=117 
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in Solution Selection and Understanding scores above and beyond CASL Pragmatic 

Judgment scores (p = .243). 

Behavioural Enactment 

Parent rated Hyperactive/Impulsive symptom severity did not correlate 

significantly with Behavioural Enactment scores so mediation analyses were not 

conducted for this independent variable.  

Test of Mediation with Inattention Symptoms.  Inattentive symptom severity 

significantly predicted Behavioural Enactment scores, accounting for 7% of the variance in 

Behavioural Enactment scores (p < .01).  The addition of CASL Pragmatic Judgment 

scores to the model did not result in a significant reduction in the effect of severity of 

Inattention symptoms on Behavioural Enactment scores (Sobel z = -1.7, p = .09), 

suggesting that CASL Pragmatic Language scores did not mediate the relationship 

between Inattention symptom severity and Behavioural Enactment scores (Figure 7.4). 

 
 
Figure 7.4. Mediation model using CASL Pragmatic Judgment scores as a mediator of the 

relationship between parent ratings of the severity of children’s symptoms of Inattention and 

Behavioural Enactment scores.   

 

 

 

Symptoms of
Inattention

Behavioural 
Enactment

B = -.048, β = -.262, p < .01

B = .017 
β = .188
p < .05

B = -.725 
β = -.337 
p < .001

Symptoms of
Inattention

CASL 
Pragmatic 

Language

Behavioural 
Enactment

B = -.038, β = -.203, p = .03
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Hierarchical Multiple Regression Analyses.  Behavioural Enactment scores were 

significantly correlated with Inattentive symptom severity scores, CASL Pragmatic 

Judgment scores, CCC-2 Structural Language, and NEPSY Theory of Mind scores (Table 

7.1).  Gender was also significantly associated with Behavioural Enactment scores. 

NEPSY Theory of Mind scores had a low correlation with Behavioural Enactment 

scores in the current sample, only just reaching statistical significance (r = .188, p = .049).  

Initial exploratory regression analyses found that CASL Pragmatic Judgment scores 

mediated the relationship between NEPSY Theory of Mind scores and Behavioural 

Enactment scores (Sobel z = 2.08, p < .05), with NEPSY Theory of Mind scores 

explaining only an additional 0.4% of the variance in Behavioural Enactment scores above 

and beyond CASL Pragmatic Judgment scores (sr
2
 = 0.004, p = .486).  NEPSY Theory of 

Mind scores did not mediate the relationship between CASL Pragmatic Judgment scores 

and Behavioural Enactment.  Theory of Mind was therefore not included in the regression 

analysis. 

Table 7.7 presents the multiple regression analysis.  Gender was entered in step 

one, Inattention symptom severity in step two, parent ratings of children’s structural 

language (CCC-2) in step three and CASL Pragmatic Judgment scores in step four. The 

model including all four independent variables explained 9% of the variance in 

Behavioural Enactment scores (F(4,111) = 3.842, p < .01).  None of the standardised beta 

values met statistical significance in the final model. 

Regression Analyses INS Data 

Table 7.8 presents the correlations between the social information processing steps 

on the INS and the independent variables: children’s language skills, neuropsychological 

functioning scores (working memory and estimated IQ), symptoms of ADHD, Theory of 

Mind, and Gender.  Table 7.2 presents the correlations between the independent variables.   
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Table 7.7 

Hierarchical Regression Analysis Exploring the Variance in Behavioural Enactment Scores (Video 1) 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
   Mean SD 

Step 1 

         

 

Gender 0.634 0.269  0.216* 0.047 0.038 0.047* 

   Step 2 

         

 

Gender 0.449 0.274 0.153 

      

 

Inattention  -0.042 0.017  -0.224* 0.093 0.077 0.046* 

   Step 3 

         

 

Gender 0.497 0.276 0.169 

      

 

Inattention  -0.027 0.021 -0.146 

      

 

CCC-2 Structural Language 0.091 0.071  0.137 0.106 0.082 0.013 

   Step 4 

         

 

Gender 0.403 0.283 0.137 

    

na^ na^ 

 

Inattention  -0.025 0.021    -0.135 

    

9.43 7.89 

 

CCC-2 Structural Language 0.056 0.075 0.085 

    

9.96 2.2 

  CASL Pragmatic Language 0.013 0.009 0.143 0.122 0.090 0.016   100.78 15.81 

*p<.05, **p<.01, ***p<.001 

^categorical data  

N=116 
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Table 7.8 

    
Correlations Between the Four Social Problem Solving Steps on the INS and the Independent Variables 

  Problem Understanding 
Mental State 

Understanding 

Identification of 

Appropriate Outcomes 

Solution Selection and 

Understanding 

CASL Pragmatic Judgment .181
*
 .374

**
 .186

*
 .258

**
 

 
121 121 121 113 

CCC-2 Structural Language .230
*
 .245

**
 -.020 .245

**
 

 
121 121 121 113 

CCC-2 Pragmatic Language .154 .213
*
 .058 .268

**
 

 
121 121 121 113 

NESPY Theory of Mind  .225
*
 .404

**
 .052 .186 

 
117 117 117 109 

Working Memory .162 .194
*
 .154 .005 

 
119 119 119 111 

Estimated IQ .061 .122 .034 .052 

 
121 121 121 113 

Inattention -.147 -.234
**

 -.151 -.253
**

 

 
122 122 122 114 

Hyperactivity/Impulsivity -.166 -.241
**

 -.120 -.151 

  122 122 122 114 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Problem Understanding 

Parent rated ADHD symptom severity was not correlated with Problem 

Understanding scores, therefore mediation analyses were not conducted for this step.  

Hierarchical Multiple Regression Analyses. Problem Understanding scores were 

correlated with NEPSY Theory of Mind scores, CASL Pragmatic scores, and CCC-

2Structural Language ratings.  Problem Understanding scores were also associated with 

CELF-4 category membership. No other variables were associated with Problem 

Understanding scores. 

Table 7.9 presents the multiple regression analysis for Problem Understanding.  

CCC-2 Structural Language and CELF-4 Category membership was entered in step one, 

NEPSY Theory of Mind score in step two, and CASL Pragmatic Judgment in step three.  

CASL Pragmatic Language scores and NEPSY Theory of Mind scores did not contribute 

to variance in Problem Understanding scores beyond the contributions of CELF-4 category 

membership and CCC-2 Structural Language ratings.  The addition of both the NEPSY 

Theory of Mind scores and the CASL Pragmatic Language scores into the model 

decreased the Adjusted R-squared. 

The model that explained the largest amount of variance in Problem Understanding 

scores included CELF-4 category membership and CCC-2 Structural Language ratings.  

This model accounted for 6.7% of the variance in Problem Understanding scores (F(2,110) 

= 4.997, p = .008).  In the two variable model, CELF-4 category membership explained the 

largest proportion of variance in Problem Understanding scores (p < .05).   

Mental State Understanding 

Test of Mediation with Inattention Symptoms.  Inattentive symptom severity 

significantly predicted Mental State Understanding scores, accounting for 5.5% of the 

variance in Mental State Understanding scores (p < .01).  The effect of Inattention 
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Table 7.9 

Hierarchical Regression Analysis Exploring the Variance in Problem Understanding Scores (INS) 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
 

 
Mean SD 

Step 1 
         

 

CELF-4 Category Membership 0.582 0.256 0.226* 
      

 

CCC-2 Structural Language 0.046 0.042 0.110 0.083 0.067 0.083*** 
   

Step 2 
         

 

CELF-4 Category Membership 0.518 0.266 0.202 
      

 

CCC-2 Structural Language 0.045 0.042 0.108 
      

 

NEPSY Theory of Mind 0.018 0.020 0.087 0.090 0.065 0.007 
   

Step 3 
         

 

CELF-4 Category Membership 0.502 0.276 0.195 
    

na^ na^ 

 

CCC-2 Structural Language 0.043 0.043 0.104 
    

10.09 2.25 

 

NEPSY Theory of Mind 0.016 0.022 0.076 
    

1.29 4.61 

 

CASL Pragmatic Language 0.001 0.007 0.026 0.091 0.057 0.000 
 

100.04 16.87 

*p<.05, **p<.01, ***p<.001 

 ^categorical data  

N=113 
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symptom scores on Mental State Understanding score was significantly reduced once 

CASL Pragmatic Judgment scores were added to the model (Sobel z = -2.67, p < .01), 

suggesting Pragmatic Judgment scores mediated the relationship between Inattention and 

Mental State Understanding (Figure 7.5). 

 
 

Figure 7.5. Mediation model using CASL Pragmatic Judgment scores as a mediator of the 

relationship between parent ratings of the severity of children’s symptoms of Inattention and 

Mental State Understanding scores on the INS. 
 

 

 

Test of Mediation with Hyperactivity/Impulsivity Symptoms.  Hyperactivity/ 

Impulsivity symptom severity significantly predicted Mental State Understanding scores, 

accounting for nearly 6% of the variance in Mental State Understanding scores (p < .01).  

When Pragmatic Judgment was added to the model there was a significant reduction in the 

effect on Hyperactivity/Impulsivity severity scores on Mental State Understanding scores 

(Sobel z = -2.58, p < .01), suggesting that pragmatic language scores mediated the 

association between symptoms of Hyperactivity/Impulsivity and Mental State 

Understanding scores (Figure 7.6).   

Symptoms of
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B = -.050, β = -.234, p < .01

B = .033 
β = .334 
p < .001

B = -.725
β = -.337 
p < .001
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Pragmatic 
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Mental State 
Understanding

B = -.025, β = -.119, p = .190
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Figure 7.6. Mediation model using CASL Pragmatic Judgment scores as a mediator of the 

relationship between parent ratings of the severity of children’s symptoms of Hyperactivity 

/Impulsivity and Mental State Understanding scores on the INS.   

 

 

 

Hierarchical Multiple Regression Analyses.  Table 7.8 presents the correlations 

between the independent variables and Mental State Understanding.  Both Gender and 

CELF-4 category membership were also associated with scores on the Mental State 

Understanding step.  Estimated IQ was the only independent variable not significantly 

correlated with Mental State Understanding scores.  Given the large number of 

independent variables correlated with Mental State Understanding, some initial 

exploratory regression analyses were conducted between independent variables and this 

step to establish which variables were likely to provide a unique contribution to the 

regression model.   

CASL Pragmatic Judgment scores mediated the relationship between Mental State 

Understanding scores and a number of the independent variables.  The relationship 

between Working Memory and Mental State Understanding scores was fully mediated by 

CASL Pragmatic Language scores. CELF-4 category membership was associated with the 

Hyperactivity/
Impulsivity

Symptoms

Mental State 
Understanding

B = -.063, β = -.241, p < .01

B = .033
β = .331 
p < .001

B = -.833 
β = -.317 
p < .001
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Impulsivity
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Mental State 
Understanding

B = -.035, β = -.133, p = .137
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Mental State Understanding score but the association was fully mediated by CASL 

Pragmatic Judgment scores in the current sample (Sobel z = 3.05, p < .01).  CASL 

Pragmatic Judgment also mediated the correlation between parent ratings of children’s 

structural language scores on the CCC-2 and Mental State Understanding scores (Sobel z = 

2.61, p < .01); and the correlation between parent ratings of children’s pragmatic language 

on the CCC-2 and Mental State Understanding scores (Sobel z = 2.42, p < .05).   

CASL Pragmatic Judgment scores also partially mediated the relationship between 

NEPSY Theory of Mind scores and Mental State Understanding scores; however, when 

reverse mediation was assessed, the unique contribution of NEPSY Theory of Mind scores 

to the variance in Mental State Understanding scores beyond CASL Pragmatic Judgment 

scores approached significance.  NEPSY Theory of Mind scores were therefore included 

as the last step in the regression model. 

Previous mediation analyses indicated that ADHD symptom severity contributed 

little variance (around 1%) to Mental State Understanding scores beyond CASL Pragmatic 

Judgment scores.  In the current sample neither Inattention nor Hyperactivity/Impulsivity 

symptom severity contributed any variance to Mental State Understanding scores once 

both CASL Pragmatic Judgment scores and NEPSY Theory of Mind were included in the 

model. 

Hierarchical multiple regression was conducted to examine the contribution of both 

NEPSY Theory of Mind scores and CASL Pragmatic Judgment, after controlling for 

child’s Gender (Table 7.10).  Gender was entered in step one, CASL Pragmatic Judgment 

scores in step two, and NEPSY Theory of Mind z scores in step three.  The model 

accounted for nearly 19% of the variance in Mental State Understanding scores (F(3,112) 

= 9.779, p < .001).  Only CASL Pragmatic Judgment scores contributed a significant 

amount of unique variance to Mental State Understanding scores beyond the variance  
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Table 7.10 

Hierarchical Regression Analysis Exploring the Variance in Mental State Understanding Scores (INS) 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
 

 
Mean SD 

Step 1 

         

 

Gender 0.843 0.293  0.26** 0.068 0.06  0.068** 

   Step 2 
      

   

 

Gender 0.515 0.288 0.159 
   

   

 

CASL Pragmatic Judgment 0.033 0.008       0.351*** 0.180 0.166   0.113*** 

   Step 3 
      

   

 

Gender 0.523 0.285 0.162 
   

 

na^ na^ 

 

CASL Pragmatic Judgment 0.024 0.010  0.249* 
   

 

99.89 16.93 

 

NEPSY Theory of Mind 0.062 0.032 0.193 0.208 0.186 0.027 

 

-1.45 4.98 

*p<.05, **p<.01, ***p<.001 

 ^categorical data  

N=116 
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already accounted for by Theory of Mind scores and Gender (p < .05).  However, the 

NEPSY Theory of Mind beta values approached significance (p = .052). 

Identification of Appropriate Outcomes 

Parent rated ADHD symptom severity was not correlated with Identification of 

Appropriate Outcomes scores, therefore mediation analyses were not conducted for this 

step.  

Hierarchical Multiple Regression Analyses. The Identification of Appropriate 

Outcomes step was significantly correlated with CASL Pragmatic Judgment scores (Table 

7.8) and associated with Gender.  No other independent variables were significantly 

correlated with Identification of Appropriate Outcome scores.   

Gender was included as step one in the regression analysis.  CASL pragmatic 

language scores were entered in step two.  The multiple regression analysis is presented in 

Table 7.11.  The model explained nearly 9% of the total variance in Identification of 

Appropriate Outcome scores (F(2,118) = 6.81, p < .01).  CASL Pragmatic Judgment scores 

did not contribute a significant amount of variance to the model once child’s gender was 

controlled for. 

Solution Selection and Understanding 

Parent rated Hyperactive/Impulsive symptom severity did not correlate 

significantly with Solution Selection and Understanding scores so mediation analyses were 

not conducted for this independent variable.  

Test of Mediation with Inattention Symptoms.  Inattentive symptom severity 

significantly predicted Solution Selection and Understanding scores, accounting for 

approximately 6% of the variance in Solution Selection and Understanding scores (p < 

.01).  The addition of CASL Pragmatic Judgment scores to the model resulted in 

Inattention severity scores no longer significantly predicting Solution Selection and 
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Table 7.11 

 Hierarchical Regression Analysis Exploring the Variance in Identification of Appropriate Outcome Scores (INS) 

 
Independent Variables B SE B β R

2
 Adj R

2
 ΔR

2
    Mean SD 

 Step 1 
         

 

 

Gender 0.661 0.188      0.306*** 0.094 0.086    0.094*** 
   

 Step 2 
         

 

 

Gender 0.594 0.197     0.275** 
    

na^ na^ 

 

 

CASL Pragmatic Judgment 0.006 0.006 0.102 0.103 0.088 0.010 
 

99.99 16.88 

 *p<.05, **p<.01, ***p<.001 

^categorical data  

N=121 
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Understanding scores (Figure 7.7).  However, the reduction in the effect Inattention 

severity scores had on predicting Solution Selection and Understanding scores once 

pragmatic language was added was not statistically significant (Sobel z = -1.87, p = .06), 

probably due to the small percentage of variance explained by the variables in the model.  

Results suggest CASL Pragmatic Judgment scores did not fully mediate the relationship 

between symptoms of Inattention and Solution Selection and Understanding scores. 

 

 
 
 
Figure 7.7. Mediation model using CASL Pragmatic Judgment scores as a mediator of the 

relationship between parent ratings of the severity of children’s symptoms of Inattention and 

Solution Selection and Understanding scores on the INS.   

 

 

 

Hierarchical Multiple Regression Analyses.  Table 7.8 presents the correlations 

between the independent variables and Solution Selection and Understanding scores.  The 

three language measures (CCC-2 Structural Language, CCC-2 Pragmatic Language, and 

CASL Pragmatic Language), Inattention symptom severity, and Gender were all 

significantly associated with Solution Selection and Understanding scores on the INS.  

CELF-4 category membership, Hyperactivity/Impulsivity symptom severity, Estimated IQ, 

Symptoms of
Inattention

Solution 
Selection and 
Understanding

B = -.046, β = -.253, p < .01

B = .017
β = .202 
p < .05

B = -.725 
β = -.337 
p < .001

Symptoms of
Inattention

CASL 
Pragmatic 

Language

Solution 
Selection and 

Understanding
B = -.034, β = -.186, p = .052



194 

 

1
9

4
 

 

Working Memory and NEPSY Theory of Mind scores did not correlate with Solution 

Selection and Understanding scores. 

Initial exploratory regression analyses indicated that parent ratings on the CCC-2 

Pragmatic Language composite and CASL Pragmatic Judgment scores both explained 

unique variance in Solution Selection and Understanding scores.  Parent ratings on the 

CCC-2 Structural Language composite and the CASL Pragmatic Judgment scores also 

both explained unique variance in Solution Selection and Understanding scores.  However, 

given the high correlation between the CCC-2 structural language scores and CCC-2 

pragmatic language scores (r = .78, p < .01), in the current model the CASL Pragmatic 

Judgment scores were used as a measure of pragmatic language ability rather than the 

CCC-2 Pragmatic Language scores. 

Table 7.12 presents the multiple regression analysis for the solution selection and 

understanding step. Gender was entered in step one, Inattention symptom severity in step 

two, CCC-2 structural language ratings in step three, and CASL Pragmatic Judgment 

scores in step four.  The model explained 9.6% of the variance in Solution Selection and 

Understanding (F(4,107) = 3.94, p < .01).  None of the variables had standardised beta 

values that reached statistical significance in the final model. 

Discussion 

This chapter presents data investigating the variance in social problem solving 

scores explained by children’s language skills, cognitive functioning, and symptoms of 

inattention and hyperactivity/impulsivity.  The predictor variable of most interest was 

pragmatic language skills given the emerging research suggesting the importance of 

pragmatic language in children’s social functioning (Staikova et al., 2013).  In the current
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Table 7.12 

Hierarchical Regression Analysis Exploring the Variance in Solution Selection and Understanding Scores (INS) 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
 

 
Mean SD 

Step 1 

         

 

Gender 0.676 0.269  0.233* 0.054 0.046 0.054* 

   Step 2 

         

 

Gender 0.522 0.276 0.180 

      

 

Inattention  -0.035 0.017  -0.196* 0.090 0.073 0.035* 

   Step 3 

         

 

Gender 0.586 0.276   0.202* 

      

 

Inattention  -0.017 0.020   -0.095 

      

 

CCC-2 Structural Language 0.115 0.068 0.182 0.113 0.089 0.024 

   Step 4 

         

 

Gender 0.490 0.284 0.169 

    

na^ na^ 

 

Inattention  -0.015 0.020  -0.082 

    

9.91 7.96 

 

CCC-2 Structural Language 0.093 0.070 0.146 

    

10.01 2.26 

  CASL Pragmatic Language 0.012 0.009 0.135 0.128 0.096 0.015 

 

99.15 16.76 

*p<.05, **p<.01, ***p<.001 

^categorical data  

N=112 
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chapter the children’s performance on the CASL Pragmatic Judgment task was first used 

as a potential mediator between symptoms of ADHD and social problems solving scores.  

Hierarchical regression analyses were then conducted to examine the role of pragmatic 

language skills in social problem solving alongside other potential contributors to social 

information processing.  This discussion first considers the role of pragmatic language as a 

mediator between symptoms of ADHD and social problems solving, before moving on to 

discuss the contribution of pragmatic language and additional factors that impact on 

children’s social problem solving skills.  The chapter finishes with a discussion of 

potential limitations of the study, implications of the findings, and future directions 

suggested by the body of work. 

Pragmatic Language as a Potential Mediator Between ADHD Symptoms and Social 

Problem Solving 

Pragmatic language skills, as measured by children’s scores on the CASL 

Pragmatic Judgement test, mediated the relationship between symptoms of ADHD and 

children’s social problem solving scores for Mental State Understanding only (on both the 

INS and SIPVT).  After including pragmatic language in the model, severity ratings of 

inattention were no longer a significant predictor of Mental State Understanding scores, 

regardless of the method of social dilemma presentation (SIPVT or INS).  Pragmatic 

Judgment scores did not fully mediate the relationship between ADHD symptoms, 

inattention or hyperactivity/impulsivity, and any other social problem solving step 

calculated for either the INS or Video task.  This suggests that there are other important 

variables contributing to children’s social problem solving performance (these are 

discussed in subsequent sections of this discussion). 

As in previous studies, the current research showed differences between the ADHD 

and control groups in their pragmatic language scores and their social problem solving 
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skills (see Chapters Five and Six). However, the current mediation models are not 

consistent with previous literature that demonstrated parent ratings of children’s pragmatic 

language mediate the relationship between parent ratings of ADHD and parent ratings of 

children’s social skills (Leonard et al., 2011; Staikova et al., 2013).  The different results 

obtained in the current research suggest that the relationship between pragmatic language, 

symptoms of ADHD, and social understanding varies depending on the 

measures/informants used.  There are several reasons that may account for the discrepancy 

in results.  

Firstly, pragmatic language is a complex construct that includes a variety of skills 

such as comprehension of language, organisation and management of discourse, and 

making inferences (Adams, 2002).  Current assessment measures do not adequately reflect 

the entirety of pragmatic skills (Hyter, 2017).  Parent ratings often focus on the how 

children manage conversations (discourse management) and include skills that overlap 

with ADHD symptoms, such as turn taking and interrupting (Staikova et al., 2013).  The 

CASL Pragmatic Judgment task used in the current study targets pragmatic language skills 

that broadly fall into the category of presupposition: comprehension and production of 

appropriate social responses, which includes inferring meanings during social 

communication (Staikova et al., 2013).  It may be that discourse management mediates the 

relationship between ADHD symptoms and social skills but the pragmatic language skills 

targeted by the CASL Pragmatic Judgment task do not mediate the relationship between 

ADHD symptoms and social problem solving. 

Secondly, as previously discussed, the overlap in some discourse management 

skills and symptoms of ADHD naturally leads to a greater correlation between parent 

ratings on measures that assess these areas and may have created method bias in previous 

studies.  The use of social skill ratings from parents as the outcome measure in previous 
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studies also increases the possibility for method bias.  There are several items of overlap 

between ratings of social skills (for example, introduces self to new people without being 

told) and pragmatic language skills. 

A third explanation relates to the outcome measures used between studies.  Where 

previous literature used social skills ratings from parents, the current study used children’s 

scores on steps of social problem solving in response to social dilemmas.  Social skills 

ratings assess parent’s views of how well their child performs certain behaviours.  The 

measures used in the current study target the cognitive processes children undertake to 

make an appropriate social response within a specific situation.  Performance of social 

skills and cognitive social problem solving are likely separate areas of social 

understanding, with both necessary for appropriate social interactions. 

The assessment measures used may also account for the different pattern of 

mediation seen across social problem solving steps.  Pragmatic language in the current 

sample did mediate the relationship between inattention and Mental State Understanding, 

regardless of presentation method.  It is possible that emotion understanding (as measured 

by Mental State Understanding) relies on language skills assessed by the CASL Pragmatic 

Judgment task more than other social problem solving steps.  Pragmatic language skills, 

such as inference and presupposition, which are measured by the CASL Pragmatic 

Judgement task, are important in helping children understand the emotional context of 

social dilemmas presented to them.  Children who do not understand the emotional context 

of a situation would score lower on Mental State Understanding. This result is similar to 

findings in other clinical child populations suggesting the importance of language in 

emotion understanding.  For example, children with a diagnosis of Autistic Spectrum 

Disorder, but typically developed language abilities, perform better on tasks of emotion 

understanding compared to both children with Autistic Spectrum Disorder and poor 
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language skills, and children with a diagnosis of specific language impairment (Taylor et 

al., 2015).  However, this finding could also be attributed to the relationship between 

language, emotion understanding and theory of mind skills, or reflect poor general 

language use in the sample of children with ADHD. 

The Role of Pragmatic Language in Social Information Processing 

Language and Social Problem Solving 

The results from mediation analyses indicated that although pragmatic language 

was not mediating the relationship between ADHD symptoms and all steps of social 

problem solving in the current sample, pragmatic language scores did make a contribution 

to the variance in children’s social understanding scores, in addition to children’s 

symptoms of ADHD.  On some steps of social problem solving, pragmatic language 

abilities were contributing to variance in children’s scores beyond what was already 

accounted for by the child’s general language abilities.  

Pragmatic language accounted for more variance on the Mental State 

Understanding step compared to other steps of social problem solving.  Interestingly, on 

the Mental State Understanding step, the CASL Pragmatic Language task contributed 

variance beyond other variables, but parent ratings of pragmatic language did not.  

Although parent ratings of pragmatic language were correlated with Mental State 

Understanding scores, the addition of parent ratings beyond the child’s own performance 

provided limited additional information in explaining variance in children’s Mental State 

Understanding.  Children’s CASL Pragmatic Judgment scores also contributed to the 

variance in Behavioural Enactment scores.  The Behavioural Enactment step of social 

problem solving was focused on the use of language so it is perhaps not surprising that 

pragmatic language and structural language scores correlated with scores on this step.  

What is interesting is that child performance on the CELF-4 screener was not associated 
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with scores on Behavioural Enactment, but parent ratings of children’s structural language 

were.  The CELF-4 screener is a structured assessment of grammar and verbal reasoning 

but provides a categorical variable placing children into groups of either “at risk” or “not at 

risk” of language difficulties.  This “blunt” measure may not have been sensitive enough to 

predict child performance on the Behavioural Enactment step.   

These language results highlight the importance of using multiple methods of 

assessment when considering children’s language skills and social functioning.  Parent 

ratings of children’s structural language skills may predict children’s behavioural 

responses to social situations (Leonard et al., 2011); however, children’s own performance 

on pragmatic language tasks may be a better indicator of their ability to cognitively solve 

social dilemmas, particularly around identifying and explaining emotional stimuli.  This 

has implications for the literature investigating both pragmatic language and social 

problem solving as the majority of studies to date have used parent ratings as a measure of 

pragmatic language.  The results of the current chapter suggest that using a measure of 

children’s pragmatic language performance alongside parent ratings is important for future 

research and clinical practice. 

Language and Theory of Mind in Social Problem Solving 

Appropriate social problem solving also relies on children being able to consider 

the perspective of their social partner.  The contribution of Theory of Mind scores varied 

across the social problem solving steps and across the method of presentation of the social 

dilemma.  On the majority of steps, pragmatic language scores were a slightly better 

predictor of social problem solving scores than theory of mind scores.  This may be due to 

the relationship between theory of mind and language. Longitudinal research indicates that 

although there is a bidirectional relationship between language and theory of mind, 

language is a stronger predictor of later theory of mind than the reverse relationship 
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(Miller, 2009).  Training in language has also been shown to improve theory of mind 

abilities (Hale & Tager-Flusberg, 2003).  Andres-Roqueta and colleagues (2013) reported 

that in their sample of language impaired children, children’s language abilities 

significantly predicted variance in their theory of mind ability.  Language impaired 

children performed theory of mind tasks at a level consistent with children at a similar 

language development age rather than at a similar biological age.  The authors suggested 

that difficulties in theory of mind in children with language problems are related to 

language delays rather than a deficit in mental state skills.  Supporting this, children with 

specific language impairment have been found to perform similarly to control children on 

theory of mind tasks that have reduced linguistic complexity (Miller, 2001).  It is plausible 

that in our sample, children with poorer language skills also performed more poorly on 

theory of mind tasks due to their language difficulties. 

The findings by Miller (2001) and Andres-Roqueta et al (2013) may also help 

explain the why Theory of Mind scores were more likely to explain variance on the social 

problem solving steps when the social dilemma was presented in video format, but not 

when the dilemma was presented verbally (INS).  On the INS task, Theory of Mind scores 

did not contribute additional variance to the Problem Understanding scores beyond 

structural language skills.  The INS is read aloud to children requiring children to use 

receptive language skills.  The SIPVT used both visual and verbal cues to present the 

social dilemma, therefore potentially reducing the need for the child to rely purely on 

language components.  In addition, the questions that made up the Problem Understanding 

step differed slightly between the INS and SIPVT.  On the INS children were asked 

specifically what the problem was in the dilemma (and why this was a problem), while for 

the video, children were instructed to describe what happened in the clip.  Although the 

INS question appeared more complex, results suggest that children had to synthesise a 
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greater number of cues within the video in order to respond with a chronological and 

detailed account of the scene.  Additionally, on the video task children needed to interpret 

characters actions and facial expressions in order to fully understand the social dilemma, 

both of which require theory of mind.  On the INS Problem Understanding step children 

did not need to consider characters thoughts and feelings in order to understand and 

answer the question successfully.  Therefore, while on the surface it appears that the INS is 

a more language heavy task, the SIPVT requires children to integrate information from 

multiple sources, potentially increasing the difficulty of the task. 

Language and Gender in Social Problem Solving 

Children’s gender was an important predictor of social problem solving scores on 

some of the social problem solving steps.  Chapter Five reports the gender differences seen 

across the language and theory of mind measures.  Briefly, parents rated the female 

participants as having better structural language scores than male participants.  No gender 

group differences were observed on measures of pragmatic language, theory of mind, and 

working memory.  These findings are interesting as they suggest that a child’s gender 

plays a role in their performance on social problem solving tasks that goes beyond 

differences purely in language or cognitive skills assessed in the current study. 

Studies have repeatedly found that males and females respond to provocative social 

situations differently, particularly in conflict situations.  Females are more likely to engage 

in pro-social behaviours and suggest positive solutions to social dilemmas (Musun-Miller, 

1993).  This difference in social problem solving between genders appears to occur from a 

young age; pre-school girls have a better understanding of complex emotions, and provide 

more competent social problem strategies, compared to boys (Bosacki & Moore, 2004; 

Walker et al., 2002).  Emotion recognition (related to Mental State Understanding in the 

current chapter) has been associated with social competence in girls, but not in boys 
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(Custrini & Feldman, 1989; Leppanen & Hietanen, 2001); while in boys, higher 

vocabulary scores have been found to correlate with greater theory of mind and emotion 

understanding scores (Bosacki & Moore, 2004; Cutting & Dunn, 1999). 

The differences in social problem solving between genders may reflect a cognitive 

difference that enables females to encode and interpret contextual cues more competently 

compared to their male peers.  Alternatively, the differences between males and females 

may relate more to learnt gender roles in social adaptation than biological differences.  

Crick and Dodge’s Social Information Processing Model (1994), allows that children learn 

social behaviours through the consequences of their actions.  During the process of 

learning social behaviours children will create schemas around appropriate responses to 

different social situations.  During early social interactions males and females may present 

similar social behaviours that are responded to differently by their social interaction 

partner.  For example, young girls who respond aggressively to a provocative situation 

may have a more negative response from an adult than a young boy who responds 

aggressively.  This consequently leads to the young girl becoming less likely to use 

aggressive responses over time given the negative consequences associated with the 

behaviour.  The child’s social responses may therefore be influenced by the way in which 

adults around them view and respond to their behaviour.  Females may present with more 

mature social responses than their male peers in the current study because they were 

socialised into performing these responses from a younger age than their male peers.   

Language and Cognitive Functioning in Social Problem Solving 

The current study did not find any contribution of working memory or IQ to social 

problem solving beyond language skills, other than the contribution of IQ on the solution 

selection and understanding step of the video task.  Theoretically, it has been suggested 

that children with poor working memory skills may have trouble with holding multiple 
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pieces of information in mind when organising social responses, or accessing previous 

social behaviours and consequences, which leads to poor social interactions (McQuade et 

al., 2013).  However, in the current study there was no association between measures of 

verbal working memory and the social problem solving steps, other than on the Mental 

State Understanding step on the INS.  On this step working memory scores did not 

contribute to variance in Mental State Understanding scores beyond pragmatic language 

scores.  The results of mediation (including reverse mediation) in both the current chapter 

and Chapter Three indicate that the role working memory plays in social problem solving 

is through language abilities. 

On the video task children’s Estimated IQ scores contributed additional variance to 

Solution Selection and Understanding scores, beyond the child’s gender.  This was the 

only step where the relationship between Estimated IQ scores and social problem solving 

scores was not fully mediated by language scores.  This suggests that on this step of social 

problem solving children with higher IQ scores also chose better solutions to the social 

dilemma and more clearly explained why their solution was appropriate.  The contribution 

of IQ may relate to findings that as children get older they take more responsibility for 

negotiating with peers rather than appealing to an authority figure (Selman, 1986).  In the 

current analysis, children with poorer language skills and lower IQ may not be using age 

appropriate negotiation solutions, instead using less mature strategies such as engaging an 

adult to solve the problem for them. 

Language and ADHD symptoms in Social Problem Solving 

In the current analyses, ADHD symptomology (particularly inattention) did 

continue to explain variance in social problem solving on some of the social problem 

solving steps.  The findings do highlight that children with increased severity of ADHD 

symptoms are likely to be at greater risk of poorer performance on social problem solving 
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tasks.  Children presenting with a greater number of inattention symptoms are less likely to 

choose appropriate social responses and are less likely to provide socially appropriate 

verbal statements that help resolve social dilemmas.  This is probably due to children not 

attending to important cues within the social dilemma or impulsively responding to 

situations with the first solution or response, without considering the usefulness of the 

response.  However, symptoms of ADHD were not the largest contributor to variance in 

children’s social problems solving scores.  For example, children’s symptoms of 

inattention had the least influence on Solution Selection and Understanding scores (of the 

variables assessed).  On many steps, language, theory of mind, or gender were more 

important predictors of social problem solving than symptoms of ADHD. 

Limitations, Implications and Future Directions 

An important strength of the current study was the use of multiple assessment tools 

and informants.  This included parent ratings and child performance measures of language, 

alongside two methods of presenting social dilemmas.  This provided insight into the 

different factors contributing to children’s performance across different presentations of 

social dilemmas.  There were a larger number of predictor variables associated with social 

dilemmas presented via the SIPVT than those presented through the INS.  This is probably 

due to the video task having both a verbal and visual component, meaning children have to 

process more information, and in two different modes, simultaneously (as discussed in 

Chapter Six).  The SIPVT is also more likely to provide a more realistic example of 

children’s performance in real world settings (as real world settings include multiple visual 

and verbal cues for children to process).  This does highlight that research should continue 

to consider how we measure children’s social information processing in a laboratory 

setting.  Having children respond to verbally presented stories may not accurately portray 

real world performance. 
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The results of the current study also found that verbal working memory did not 

contribute unique variance to social problem solving skills.  Although the study used a 

common verbal Working Memory task recommended for use with children, the tasks may 

not have adequately covered the range of Working Memory skills necessary for social 

problem solving.  Other researchers have also commented that the WISC-IV working 

memory tasks (especially digit span) may not be able to adequately detect more subtle 

deficits in children with ADHD (Kasper et al., 2012).  The current thesis also only 

investigated the contribution of verbal working memory and did not consider the potential 

impact of spatial working memory in children’s social functioning (Tseng & Gau, 2013). 

The study included measures of both working memory and estimated IQ, but did 

not consider the role of additional executive functioning tasks, such as planning or 

inhibitory control.  Additional tasks are required to elucidate the contribution of executive 

control on variance in social problem solving scores.  There is continued debate over the 

role executive functioning deficits play in children’s social impairments.  Some studies 

have found an association between executive functioning and social abilities in individuals 

with ADHD (Miller & Hinshaw, 2010; Rinsky & Hinshaw, 2011).  However, there are 

also a number of studies that have found no association between aspects of executive 

functioning (such as shifting and RT variability, as well as working memory) and peer 

difficulties (Biederman et al., 2004; Diamantopoulou et al., 2007; Huang-Pollock et al., 

2009). 

However, inhibition may be one area of executive functioning that is of particular 

relevance to social problem solving in children with ADHD. Inhibition allows children to 

stop inappropriate responses, leading to more pro-social interactions.  Nilsen and Graham 

(2009) found that pre-schoolers with greater inhibitory control were also more likely to 

take other people’s perspectives.  Children with poor inhibition may react impulsively to 
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social situations, which is an area of concern for children with ADHD, given they often 

present with symptoms of impulsivity.  The inclusion of a measure of inhibition in future 

research would help identify the relationship between social problem solving, language, 

and impulsive responding in children with ADHD.  The use of behavioural observations of 

children’s social behaviour would also help clarify the links between inhibition and/or 

impulsivity and children’s social functioning. 

The current analysis combined symptoms of hyperactivity and impulsivity in 

children with ADHD into one category.  Symptoms of hyperactivity/impulsivity were only 

associated with scores on the Mental State Understanding step (on both the video and 

INS), but were also associated with language measures.  Geurts and Embrechts (2008) 

found that symptoms of inattention and hyperactivity did not predict communication 

abilities in preschoolers.  However, symptoms of impulsivity did predict ratings of 

children’s language scores.  In their study an increase in impulsive behaviour was 

associated with greater language difficulty, both in structural language and pragmatic 

language.  It may be useful in future research to separate symptoms of hyperactivity and 

symptoms of impulsivity as the two areas may impact on children’s language and social 

problem solving differently. 

The analyses presented in this chapter included entering variables into regression 

analyses based on theory and study specific aims.  Because the study was a cross sectional 

design, the direction of effects could not be determined.  It would appear unlikely that 

current social problem solving skills would cause poor language skills, theory of mind 

abilities, or cognitive skills (and highly unlikely that poor social problem solving leads to 

symptoms of ADHD) but longitudinal studies are needed to provide information regarding 

how these variables affect social problem solving over time. 
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The study did find that children’s language skills were accounting for a significant 

amount of variance in social information processing.  This has implications for the 

treatment of children’s social problem solving abilities.  Clinicians treating social problem 

solving should first assess and consider the impact children’s language abilities may be 

playing.  Children may benefit from language interventions or programmes that target 

pragmatic language skills before they begin social problem solving training.   

The current analysis also did not consider the social outcomes of children (in terms 

of how well these children interact with others).  Previous research has found that social 

problem solving skills mediated the relationship between poor executive functioning and 

poor social outcomes (Muscara et al., 2008).  A similar finding may be present for 

children’s language skills.  Chapter Eight therefore presents analyses using children’s 

social problem or social skill ratings as outcome measures, to investigate the relationship 

between language, social problem solving, and social outcomes in children.  

Conclusion 

The current chapter provides support for the hypothesis that pragmatic language is 

important in the expression of children’s social problem solving abilities.  The contribution 

of language, particularly pragmatic language, in explaining variance in social problem 

solving, remained after controlling for additional variables such as child’s gender, Theory 

of Mind, cognitive skills (working memory and IQ), and symptoms of inattention and/or 

hyperactivity/impulsivity.  On many of the social problem solving steps the role of these 

additional variables appeared to be either contributing to children’s language ability, or 

being a secondary consequence of poor language skills.  We propose that children with 

ADHD who have both symptoms of inattention and poor language skills may be 

disadvantaged in their ability to process social information. 
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CHAPTER EIGHT 

EXPLORATORY REGRESSION MODELS USING SOCIAL FUNCTIONING 

RATINGS AS OUTCOME VARIABLES 

 

The previous chapters described significant differences in the language skills, 

social problem solving abilities, and social functioning of children with and without 

ADHD.  Chapter Seven highlighted the importance of language skills, particularly 

pragmatic language, in predicting the social problem solving skills of children.  A 

remaining question is whether language and social problem solving skills contribute to 

children’s social functioning. 

Theoretically, children’s social problem solving skills seem likely to impact on 

their social functioning.  Positive social interactions require children to make decisions 

regarding the thoughts and feelings of others, while also considering their own needs, and 

engaging in behaviours to maintain a positive social relationship.  Difficulty problem 

solving social dilemmas may lead to children making poor choices about social responses, 

leading to negative peer interactions and damage to children’s friendships.  However, there 

is currently very little research that has examined the link between social problem solving 

and social functioning in children with symptoms of ADHD. 

The limited research available suggests that the interpretation of emotion cues may 

mediate the relationship between symptoms of ADHD and social problems (Humphreys et 

al., 2016).  The encoding and identification of social cues (such as emotional and 

motivational states of others) relates to the first two stages of Crick and Dodge’s (1994) 

social information processing model.  These two steps are likely to be particularly 

important as all future steps rely on proficient identification of the thoughts and feelings of 

other individuals.  An inability to accurately identify the emotional state of peers or adults 
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may lead to a poor social response on the part of the child, for example, a lack of 

empathetic reactions to peers (Braaten & Rosen, 2000). 

Other factors, alongside social problem solving skills, may also impact on 

children’s social functioning.  Symptoms of ADHD are likely to contribute to negative 

social behaviours (such as disruptive play and interrupting games).  Language skills may 

play an important role in social functioning; children with ADHD are reported to have 

difficulty keeping pace with social conversations and have problems modifying their 

language to meet the needs of their social partner (Bignell & Cain, 2007).  In addition, 

deficits in working memory have also been associated with poor social functioning in 

children (Kofler et al., 2011; McQuade et al., 2013).  Problems with working memory may 

make it harder for children with ADHD to retrieve and manipulate previous social 

information (such as previous social conversations) while also encoding and interpreting 

social cues from the current social interaction. 

There are multiple ways to assess children’s social functioning with each method 

having its own advantages and disadvantages.  The techniques for assessing peer 

interactions (such as observation in a natural setting) can provide detailed information 

about children’s social interactions, but are extremely time intensive and researchers are 

often unable to control the nature of the social interaction.  Other techniques, such as peer 

nominations in a classroom, provide information regarding how well a child is liked or 

disliked, but do not provide details on children’s social behaviours during peer 

interactions.  Rating scales can be used to collect information from parents, teachers, and 

children regarding their peer interactions.  The accuracy of reports from children with 

ADHD may be hindered by the children’s inflated views of their own social performance 

(Hoza et al., 2002, 2004).  Parent reports can be problematic due to shared method bias if 
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the parent is used to report both the children’s symptoms of ADHD and their social 

behaviours. 

The current chapter investigates whether social problem solving skills predict 

social problems or social competence in children.  A number of other variables, including, 

language, working memory, and symptoms of ADHD were also considered.  Children’s 

self-report of bullying and victimisation and parent ratings of children’s social problems 

and social competence were used as outcome measures of children’s social functioning.  

The analyses reported on in this chapter are exploratory and should be interpreted with 

caution due to the potential impact of method bias (both symptoms of ADHD and some 

outcome variables were rated by the same respondent) and the small correlation sizes 

between some independent and dependent variables.  The chapter presents these initial 

investigations into the role of ADHD symptoms, language, and social problem solving in 

children’s social functioning, given the dearth of research currently available in this area. 

Results 

Outline of Analyses 

Four outcome variables were considered in these analyses; parent ratings on the 

CBCL Social Competence and Social Problems subscales, along with children’s ratings 

from the PIPS (both the Bullying and Victimisation subscales).  The data from the ADHD 

and control group participants were combined for analyses, in order to increase the sample 

size available for regression analyses, and to increase variability within the sample.  The 

SSRS Social Skills subscale was also included as an outcome variable; these analyses are 

presented for interest only, as only the parents of children recruited in Okinawa completed 

this measure. 

The predictor variables were the social information processing steps from both the 

Interpersonal Negotiation Strategies (INS) and Video 1 on the Social Information 
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Processing Video Task (SIPVT).  Video 1 data were selected from the SIPVT as nearly all 

children completed this section of the task in full, providing the most complete data set 

(see Chapters Six and Seven for additional details).  Additional child performance 

measures included Estimated IQ, Working Memory Index scores, CASL Pragmatic 

Judgement scores, NEPSY Theory of Mind scores, and children’s age and gender.  Parent 

rated predictor variables were the SNAP Inattention and Hyperactivity/Impulsivity 

symptom severity scores and the CCC-2 Structural and Pragmatic Language scores. 

The first set of analyses involved the calculation of bivariate correlations to assess 

the relationship between social problem solving steps, other potential predictor variables, 

and the social functioning outcomes.  The correlations between the outcome variables and 

the independent variables are presented in Tables 8.1 and 8.2.  The significant correlations 

are indicated in bold.  The PIPS bullying scores were not correlated with any of the 

predictor variables considered in this analysis.  These data are presented in the correlation 

tables but not reported on further in written text. 

The second set of analyses was a series of multiple hierarchical regression analyses 

conducted for each outcome variable.  These analyses were exploratory and were carried 

out to investigate the amount of variance in social functioning that could be explained by 

the predictor variables of interest.  Cases were excluded listwise in the regression analyses.  

Outliers were assessed through Mahalanobis distances and removed from each analysis 

(Tabachnick & Fidell, 2007).  The number of participants in each analysis is presented 

with each regression analysis table. 

Bivariate Correlation Analyses 

 Pearson’s correlations were calculated to assess the bivariate relationship between 

children’s social functioning scores and children’s scores on the social problem solving 

steps (Table 8.1).  A small positive correlation was found between parent rated scores on 
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Table 8.1 

    

 

Bivariate Correlations Between Social Problem Solving Steps on the INS and Video 1, and Child and Parent Ratings of Children’s 

Social Functioning 

 

 

 

CBCL Social 

Competence 

CBCL Social 

Problems 

PIPS 

Bullying 

PIPS 

Victimisation 

SSRS Social 

Skills 

Problem Understanding INS .100 -.108 .080 .057 .047 

 
(122) (120) (119) (119) (71) 

Mental State Understanding INS .128 -.186* .103 .072 .247* 

 
(122) (120) (119) (119) (71) 

Identification of Appropriate Outcome INS .179* -.080 .036 .053 -.088 

 
(122) (120) (119) (119) (71) 

Solution Selection and Understanding INS .126 -.177 .076 -.074 .157 

 
(114) (112) (111) (111) (71) 

Problem Understanding V1 .072 -.061 .168 -.049 .127 

 
(122) (120) (119) (119) (71) 

Mental State Understanding V1 .025 -.274** -.044 -.147 .201 

 
(120) (118) (117) (117) (70) 

Identification of Appropriate Outcome V1 .055 -.099 .167 -.06 .196 

 
(121) (119) (118) (118) (71) 

Solution Selection and Understanding V1 .056 -.086 .065 -.021 .094 

 
(117) (115) (115) (115) (69) 

Behavioural Enactment V1 .176 -.021 .161 -.071 .246* 

 
(118) (116) (115) (115) (70) 

**. Correlation is significant at the 0.01 level (2-tailed); *. Correlation is significant at the 0.05 level (2-tailed).  

Note: INS = Interpersonal Negotiation Strategies; V1 = Video 1; N in brackets below correlations  
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Table 8.2 

    

 

Bivariate Correlations Between Parent Ratings of Children’s Social Functioning and Symptoms of ADHD, Children’s 

Language Skills, Theory of Mind Scores, Estimated IQ, and Working Memory scores. 

 

  

CBCL Social 

Competence 

CBCL Social 

Problems 
PIPS Bullying 

PIPS 

Victimisation 

SSRS Social 

Skills 

Age .024 .110 -.137 -.200* .038 

 

(122) (120) (119) (119) (71) 

WISC Estimated IQ .112 -.114 -.032 -.158 .248* 

 

(121) (119) (119) (119) (71) 

WISC Working Memory Index .224* -.295** .111 -.212* .425** 

 

(119) (117) (117) (117) (69) 

CASL Pragmatic Judgment .239** -.254** .082 -.124 .315** 

 

(121) (119) (119) (119) (71) 

NEPSY Theory of Mind .091 -.227* .113 .018 .170 

 

(117) (115) (115) (115) (68) 

SNAP symptoms of Inattention -.198* .511** -.008 .086 -.532** 

 

(122) (120) (119) (119) (71) 

SNAP symptoms of 

Hyperactivity/Impulsivity 
-.178 .595** -.106 .218* -.556** 

 

(122) (120) (119) (119) (71) 

CCC-2 Structural Language .162 -.511** .097 -.167 .553** 

 

(121) (119) (118) (118) (71) 

CCC-2 Pragmatic Language .152 -.605** .099 -.189* .592** 

  (121) (119) (118) (118) (71) 

**. Correlation is significant at the 0.01 level (2-tailed); *. Correlation is significant at the 0.05 level (2-tailed).   

N in brackets below correlations  
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the CBCL Social Competence subscale and children’s scores on the Identification of 

Appropriate Outcomes step on the INS (r = .18, p < 0.05).  Small positive correlations 

were also found between parent ratings on the SSRS social skills scale and children’s 

scores on the Mental State Understanding step of the INS (r = .25, p<0.05) and 

Behavioural Enactment step of the SIPVT (r = .25, p<0.05).  Small negative correlations 

were found between parent ratings on the CBCL Social Problems subscale and Mental 

State Understanding scores on both the INS (r = -.19, p<0.05) and SIPVT (r = -.27, 

p<0.05).   

 Bivariate correlations were also calculated to assess the relationship between 

symptoms of ADHD and the social functioning outcome measures (Table 8.2).  There 

were moderate positive correlations between parent ratings on the CBCL Social Problems 

scale and severity scores of both inattention (r = .51, p<0.01) and hyperactivity/impulsivity 

(r = .60, p<0.01). There was a small positive correlation between children’s ratings on the 

PIP Victimisation scale and parent ratings of hyperactivity/impulsivity symptoms (r = .22, 

p<0.05). 

 There were moderate negative correlations between parent ratings on the SSRS 

social skills scale and symptom severity scores of inattention (r = -.53, p<0.01) and 

hyperactivity/impulsivity (r = -.56, p<0.01).  There was a small negative correlation 

between parent ratings on the CBCL Social Competence scale and symptom severity 

scores of inattention (r = -.20, p<0.05). 

 One of the aims of the chapter was to assess the contribution of social problem 

solving scores to variance in social functioning, beyond the symptoms of ADHD.  

However, consideration of the correlation sizes indicated that social problem solving steps 

were unlikely to explain variance in social functioning scores beyond the ADHD symptom 

severity scores.  Initial exploratory regression analyses confirmed this hypothesis.  
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Therefore, social problem solving scores are not included in the multiple regression 

analyses presented below. 

 A second aim of the chapter was to assess the contribution of additional variables, 

such as language and working memory, to children’s social functioning scores.  These 

variables are considered in the exploratory regression analyses below.  The correlations 

between the predictor variables and the social functioning outcome measures are presented 

in Table 8.2 and described in the regression analyses sections below.   

Multiple Regression Analyses 

A series of exploratory multiple regression analyses were conducted to assess the 

amount of variance in children’s social functioning scores that could be accounted for by 

the children’s language and cognitive functioning scores, and symptoms of ADHD.  

Regression analyses were calculated separately using each social functioning score as the 

dependent variable.  Age was always entered as the first step in regression analyses for 

those variables that correlated with age (PIPS victimisation only).  Symptom severity 

scores for inattention were then entered as the second step, followed by symptom severity 

scores of hyperactivity/impulsivity (where correlated).  Structural language scores were 

always entered before pragmatic language scores in situations where both variables were 

correlated with the outcome variable.  This was to ensure that any variance explained by 

pragmatic language was not due to general language abilities. 

In the case of categorical independent variables (Gender and CELF-4 category 

membership) both variables were regressed separately onto each outcome variable.  

Neither variable was associated with any of the outcome variables so gender and CELF-4 

category membership are not included in the analyses.   
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CBCL Social Competence 

Three independent variables had small but significant correlations with parent 

ratings of children’s social competence (Table 8. 2).  A small positive correlation was 

found between parent ratings of children’s social competence on the CBCL and children’s 

scores on the CASL Pragmatic Judgment scale and WISC-IV Working Memory Index 

scores.  A small negative correlation was found between Social Competence ratings and 

symptom severity ratings of Inattention. 

The hierarchical multiple regression analysis examining potential predictors of 

CBCL Social Competence scores is presented in Table 8.3.  The analysis is exploratory 

given the small correlations between social competence and the independent variables.  

Parent ratings of Inattention symptom severity were entered in step one, followed by 

children’s Working Memory scores in step two and CASL Pragmatic Judgment scores in 

step three.  The final model explained only 6.6% of the variance in CBCL Social 

Competence ratings (F(3,115) = 3.77, p < .05). 

Children’s Working Memory scores contributed additional variance beyond parent 

rated ADHD symptoms (3.4%) but the addition of CASL Pragmatic Judgment scores 

contributed less than 2% to the variance in CBCL social competence ratings after 

accounting for symptoms of inattention and working memory scores. 

CBCL Social Problems 

 A large number of independent variables correlated with CBCL Social Problems 

scores (Table 8.2).  Parent ratings of children’s ADHD symptoms and parent ratings of 

children’s language abilities were moderately correlated with parent ratings of children’s 

social problems.  Children’s performance scores on the CASL Pragmatic Judgment tasks, 

NEPSY Theory of Mind task and Working Memory Index had small but significant 

negative correlations with CBCL social problem ratings.  Given the size of the  
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Table 8.3 

 Hierarchical Multiple Regression Analysis for Variables Explaining  Variance in CBCL Social Competence Ratings 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
   Mean SD 

Step 1 
         

 

Inattention -0.227 0.105 -0.198* 0.039 0.031 0.039* 
   

Step 2 
         

 

Inattention -0.179 0.106 -0.154 
      

 

Working Memory 0.149 0.073 0.188 0.073 0.057 0.034* 
   

Step 3 
         

 

Inattention -0.132 0.111 -0.114 
    

9.59 7.89 

 

Working Memory 0.112 0.077 0.142 
  

  98.69 11.55 

 CASL Pragmatic Judgment 0.079 0.054 0.147 0.090 0.066 0.017  100.15 16.97 

*p<.05, **p<.01, ***p<.001 

N=119 
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correlations, it was expected that parent rating scores would account for a larger proportion 

of variance in CBCL Social Problem scores compared to child performance scores.  Initial 

exploratory regression analyses found that no child performance variable contributed more 

than 1% of the variance in CBCL Social Problem scores once parent ratings were entered 

into the model.  An exploratory multiple regression analysis was therefore conducted using 

parent rating scores only.  The multiple regression analysis for CBCL Social Problems is 

presented in Table 8.4.  Parent ratings of children’s symptom severity of inattention were 

entered in step one, ratings of hyperactivity/impulsivity in step two, CCC-2 Structural 

language ratings in step three, and CCC-2 Pragmatic language ratings in step four.  

Structural language scores contributed variance beyond symptoms of ADHD; however, 

CCC-2 Pragmatic Language scores did not contribute variance beyond both ADHD 

symptoms and structural language ratings.  The final model accounted for 42.7% of the 

variance in parent rated CBCL Social Problem scores F(4,112) = 22.60, p < .001).   

An additional regression analysis found that variance in CBCL Social Problems 

explained by symptoms of inattention did not reach significance if 

hyperactivity/impulsivity ratings were entered into the regression model first.  CCC-2 

Structural language scores continued to provide unique variance (8.2%) to social problem 

scores beyond symptoms of hyperactivity/impulsivity.  These results suggest that parent 

ratings of symptoms of inattention do not add additional variance to social problem scores 

beyond symptoms of hyperactivity/impulsivity. 

PIPS Victimisation 

Small negative correlations were found between PIPS Victimisation ratings and 

age, WISC-IV Working Memory Index scores, and CCC-2 Pragmatic Language scores 

(Table 8.2).  A small positive correlation was found between PIPS Victimisation ratings 

and severity ratings of Hyperactivity/Impulsivity.  Given the small correlations between 
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Table 8.4 

 Hierarchical Multiple Regression Analysis for Variables Explaining  Variance in CBCL Social Problem Ratings 

Independent Variables B SE B     β R
2
 Adj R

2
 ΔR

2
   Mean SD 

Step 1 
         

 

Inattention 0.521 0.074  0.549*** 0.301 0.295 0.301*** 
   

Step 2 
         

 

Inattention 0.209 0.114  0.22 
      

 

Hyperactivity/Impulsivity 0.473 0.136  0.419*** 0.368 0.357 0.067*** 
   

Step 3 
         

 

Inattention 0.091 0.113  0.096 
      

 

Hyperactivity/Impulsivity 0.424 0.129  0.376*** 
      

 

CCC-2 Structural 

Language 
-1.039 0.281 -0.306*** 0.436 0.421 0.068*** 

   

Step 4 
         

 

Inattention 0.065 0.114  0.068 
    

9.18 7.68 

 

Hyperactivity/Impulsivity 0.353 0.138  0.313* 
    

6.02 6.47 

 

CCC-2 Structural 

Language 
-0.622 0.403 -0.183 

    
10.14 2.15 

  

CCC-2 Pragmatic 

Language 
-0.641 0.445 -0.209 0.447 0.427 0.01   10.09 2.38 

*p<.05, **p<.01, ***p<.001  
         N=117 
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Table 8.5 

Hierarchical Multiple Regression Analysis for Variables Explaining Variance in PIPS Victimisation Ratings 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
   Mean SD 

Step 1 
         

 

Age -0.011 0.005 0.197* 0.039 0.03 0.039* 
   

Step 2 
         

 

Age -0.012 0.005 -0.216* 
      

 

Hyperactivity/Impulsivity 0.042 0.016  0.235** 0.094 0.078 0.055** 
   

Step 3 
         

 

Age -0.012 0.005 -0.208* 
      

 

Hyperactivity/Impulsivity 0.033 0.017 0.186 
      

 

Working Memory -0.015 0.009 -0.145 0.112 0.089 0.019 
   

Step 4 
         

 

Age -0.012 0.005 -0.216* 
    

109.93 20.72 

 

Hyperactivity/Impulsivity 0.023 0.022 0.129 
    

5.98 6.48 

 

Working Memory -0.013 0.010 -0.132 
    

98.66 11.57 

  CCC-2 Structural Language -0.046 0.059 -0.094 0.117 0.085 0.005   10.00 2.38 

*p<.05, **p<.01, ***p<.001,  

         N=116 

          

 



222 

 

2
2

2
 

 

the independent variables and PIPS Victimisation scores, the regression analysis presented 

is exploratory (Table 8.5). 

Age was entered in step one, followed by parent ratings of children’s symptoms of 

hyperactivity/impulsivity in step two.  Children’s Working Memory scores were entered in 

step three, and parent ratings of children’s structural language were entered in step four.  

Parent ratings of children’s structural language abilities did not contribute additional 

variance to ratings of children’s victimisation beyond age, working memory scores, and 

parent reported symptoms of hyperactivity/impulsivity, and decreased the adjusted R
2
 of 

the model.  Children’s Working Memory scores contributed limited variance beyond age 

and hyperactivity symptoms and did not reach statistically significant levels.  The model 

based on the first three steps explained 8.9% of the variance in PIPS victimisation ratings 

(F(3,112) = 4.73, p < .01). 

SSRS Social Skills 

 The following regression models are presented for interest only.  Only parents of 

children recruited in Okinawa completed this measure, therefore subject numbers for 

regression analyses are low (n=71)22. The correlations between the predictor variables and 

SSRS social skills are presented in Table 8.2. 

 Parent ratings on the SSRS had negative moderately sized correlations with parent 

ratings of children’s symptom severity for both inattention and hyperactivity/impulsivity.  

Parent ratings of children’s language skills (both structural and pragmatic) were positively 

correlated with parent ratings of children’s social skills.  Parent ratings on the SSRS social 

skill scale were also positively correlated with child performance scores on the CASL 

                                                           
22

 There were data for 38 children in the ADHD group (29 males), and 33 children in the control group (14 

males). 
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Pragmatic Judgement task, WISC-IV Working Memory Index, and WISC-IV Estimated 

IQ.   

Given the large number of independent variables and the small sample size, two 

initial exploratory regression analyses were conducted.  The independent variables were 

split between the two regression analyses based on whether they were child performance 

measures or parent rated measures. The first multiple regression analysis assessed the 

contribution of the child performance scores (CASL Pragmatic Judgement, NEPSY 

Theory of Mind, and WISC-IV Estimated IQ) to the parent ratings on the SSRS social 

skills subscale (Appendix AB).  The second regression analysis assessed the contribution 

of parent rating scale scores (CCC-2 and ADHD symptom severity scores) to SSRS Social 

Skill ratings (Appendix AB). 

The results of the two initial regression analyses indicated that the strongest 

predictors of SSRS social skills, that provided unique variance, were symptom severity 

scores of hyperactivity/impulsivity, children’s performance on the Working Memory 

Index, and parent ratings of children’s structural language.  A multiple regression analysis 

was conducted to assess the contribution of hyperactivity/impulsivity symptom severity 

scores, working memory index scores, and parent ratings of structural language, to parent 

rated SSRS social skill scores (Table 8.6).  Symptom severity scores of 

hyperactivity/impulsivity were entered in step one, followed by Working Memory Index 

scores in step two, and CCC-2 structural language ratings in step three.  The final model 

accounted for 42.7% of the variance in parent rated SSRS Social Skills scores (F(3,65) = 

17.91, p < .001).  Both working memory scores and parent ratings of children’s structural 

language skills contributed significant variance to SRSS Social Skill scores beyond 

symptoms of hyperactivity/impulsivity. 
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Table 8.6 

 Hierarchical Multiple Regression Analysis for Variables Explaining  Variance in SSRS Social Skill Ratings 

Independent Variables B SE B β R
2
 Adj R

2
 ΔR

2
   Mean SD 

Step 1 
         

 

Hyperactivity/Impulsivity -1.194 0.221    -0.550*** 0.303 0.293     0.303*** 
   

Step 2 
         

 

Hyperactivity/Impulsivity -0.990 0.229    -0.456*** 
      

 

Working Memory -0.454 0.185 -0.260* 0.362 0.342   0.059** 
   

Step 3 
         

 

Hyperactivity/Impulsivity -0.699 0.231   -0.322** 
    

7.59 7.23 

 

Working Memory -0.356 0.175 -0.204* 
    

98.26 8.97 

 

CCC-2 Structural Language  2.211 0.673    0.343** 0.452 0.427  0.091* 
 

9.70 2.43 

*p<.05, **p<.01, ***p<.001,  
         N=69 
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Discussion 

This chapter investigated the contribution of several potential predictors, including 

symptoms of ADHD, language, and social problem solving skills, to children’s social 

functioning.  Objectively measured social problem solving skills showed small, mostly 

non-significant, correlations with parent reports of children’s social functioning.  The 

strongest predictors of children’s social functioning were symptoms of ADHD, parent 

ratings of children’s language skills, and children’s working memory scores.  However, the 

strength of these predictors varied depending on whether the outcome investigated social 

competence/skills or social problems and victimisation.  The discussion is separated into 

three parts.  The first part discusses the relationship between social problem solving and 

social outcome measures (both positive and negative social interactions).  The second 

section discusses the significant predictors of negative social behaviours and interactions 

(children’s social problems and victimisation), while the third section discusses the 

predictors of children’s positive social behaviours and interactions (social competence and 

social skills).  Potential methodological issues, future research directions and implications 

of the research are considered alongside the findings in each section. 

Social Problem Solving and Social Functioning. 

It was expected that social problem solving skills would predict social functioning 

scores (both children’s social competence and social problems).  In the current data set this 

was not the case.  There were very small correlations between social problem solving steps 

and the social functioning measures assessed, with most not reaching statistical 

significance.  Although the correlations were small, there were two interesting findings to 

note.  

The Mental State Understanding steps on both the INS and SIPVT were correlated 

with parent ratings of children’s social problems.  This finding is interesting as it lends 
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support to the theory that children’s emotional understanding may contribute to their social 

problems (Humphreys et al., 2016). Regardless of whether the information was presented 

verbally (INS) or through video clips (SIPVT), emotional understanding appears related to 

parent ratings of children’s social problems.  It may be that social problems emerge when 

children fail to consider how the other person is feeling and how this relates to the social 

situation they are in.  If children are unaware of the mental states of others in the social 

situation, they are less likely to respond appropriately and/or comprehend social feedback 

in order to fix social errors. 

The Behavioural Enactment step on the SIPVT was correlated with social skill 

ratings.  The Behavioural Enactment step required children to provide socially appropriate 

verbal responses to the characters in the video clips, essentially asking children to perform 

a pro-social skill.  It, therefore, makes sense that this step was associated with children’s 

social skills.  This suggests that children’s ability to enact appropriate social responses is 

likely associated with their social skills.  It would also be expected that measures of social 

skills and pro-social behaviours would correlate with social competence outcomes; 

however, behavioural enactment scores were not correlated with social competence scores.  

The possible reasons for the lack of correlation are discussed below, as these reasons also 

likely explain the lack of significant correlations between the majority of the social 

problem solving steps and social outcome measures. 

Theoretically, the lack of correlations between social problem solving and the 

social outcome measures does not appear to make sense.  The ability to solve social 

problems seems that it should logically be associated with how well children can, or 

cannot, engage in socially acceptable behaviours.  An inability to engage in appropriate 

social problem solving should also lead to social problems with peers.  However, an 

examination of the items that make up the social functioning outcome measures provide 
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some indications as to why the current study may not have found a strong relationship 

between social problem solving and children’s social competence and social problems. 

 It is possible that social problem solving skills are important for certain elements of 

social functioning that are not captured by the outcome measures used.  The social 

problem solving skills assessed in the current study identified how well children could 

cognitively reason through social conflicts.  These abilities are possibly important 

predictors of certain behaviours children engage in when resolving or preventing social 

conflicts, such as negotiating, or apologising to preserve friendships after a negative 

interaction.  An inability to engage in behaviours such as negotiation or apologising, may 

then, in turn, lead to fewer friendships and being disliked by other children.  However, the 

ability to social problem solve may not be directly correlated with the number of 

friendships children have or how well they are liked (areas covered by the CBCL social 

competence and social problems scales).  This may, therefore, explain why the social 

problem solving steps do not have stronger correlations with the outcome measures used in 

the current study. 

 The outcome measures also include items that appear less directly relevant to 

children’s social behaviours and social interactions.  The CBCL social competence scale is 

made up of only six ratings and includes items such as the number of organisations the 

child participates in, the number of friends the child has, and how the child behave alone.  

Only one of the items on the CBCL social competence scale asks parents about how well 

their child behaves with others.  The CBCL Social Problems scale has items relating to 

whether children are disliked by peers, but also includes parent ratings on whether their 

child is “clumsy”, “accident-prone”, or has a “speech problem”.  While these items can 

relate to social problems, for example if they lead to teasing, they are not directly targeting 

the social problems these children may experience.  In addition, as already discussed in 
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Chapter Six, the PIPS questionnaire targets a narrow aspect of social functioning (bullying 

and victimisation) and may have reduced accuracy due to children under-reporting 

difficulties.   

Unlike the PIPS or CBCL, the SSRS social skills scale is made up of items that do 

consider children’s specific positive social behaviours.  However, only one step each on 

the INS (Mental State Understanding) and SIPVT (Behavioural Enactment) had a small 

significant correlation with SSRS Social Skills scores.  This raises the possibility that 

social problem solving skills are more likely to be associated with social conflicts, 

compared to pro-social behaviours.  Perhaps the need to social problem solve only occurs 

when social interactions become problematic or require negotiation.  We may have found a 

stronger relationship between social problem solving and social functioning, if the social 

functioning outcome measures related to how children dealt with conflict or negative 

social situations, or targeted conflict resolution skills.  In future research it will be 

important to use measures that provide greater variation in scores and assess a wider range 

of children’s pro-social behaviours or social difficulties. 

Children’s Negative Social Interactions (Social Problems and Victimisation) 

 Two of the outcome measures considered in the current study focused on children’s 

negative social interactions with other children; the PIPS victimisation scale, and the 

CBCL Social Problems scale.  Regression analyses indicated that children’s symptoms of 

hyperactivity/impulsivity explained a larger proportion of variance in children’s negative 

social interactions than symptoms of inattention.   Symptoms of hyperactivity or 

impulsivity may cause children to act inappropriately, such as breaking social rules like 

turn taking, or impulsively, such as interrupting others, during social interactions.  This 

may, in turn, lead to social problems as peers respond negatively to the intrusive or 

inappropriate behaviours.   
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It should be noted that the same respondent (primarily children’s mothers) 

completed the questionnaires identifying children’s social functioning, symptoms of 

ADHD, and language abilities.  This is an important consideration when using parent 

ratings as both an outcome measure on the CBCL Social Problems scale and predictor 

variables (CCC-2 language measures and symptoms of ADHD).  Method bias may be 

increasing the amount of social problem variance explained by these parent rated 

predictors.  In addition, participants with ADHD were recruited from university ADHD 

research clinics.  Clinic referred parents may have been more likely to rate their children as 

having problems across a range of areas.  Similarly, control group informants may have 

rated their children as having few problems across all measures.  Using the same informant 

may explain the higher correlations between parent ratings of children’s ADHD 

symptoms, social problems and language skills.  For future research the use of additional 

respondent data (such as teacher data) or observational data would help to avoid method 

bias. 

Although the correlations between parent rated measures may be inflated, parent 

rated language skills contributed unique variance to social problem scores beyond ADHD 

symptoms.  One possibility is that poor language skills may mean the child is unable to 

quickly provide an appropriate verbal response when faced with a social situation or 

dilemma.  Another suggestion is that children who have a negative interaction due to a 

hyperactive or impulsive behaviour may not have the appropriate communication skills to 

rectify the social situation.  In other words, children with developmentally appropriate 

language skills may compensate for poor behaviour and use language in a pro-social 

manner, while children without appropriate language skills are unable to improve the 

social interaction. These language findings are consistent with research suggesting that 
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language abilities make a unique contribution to social difficulties beyond children’s 

symptoms of ADHD (Redmond et al., 2013). 

Positive Social Interactions (Social Competence and Social Skills) 

Two of the outcome measures used in this study considered aspects of children’s 

positive social interactions (CBCL Social Competence) and enactment of appropriate 

social behaviours (SSRS social skills scale).  Working Memory Index scores contributed 

unique variance beyond symptoms of ADHD on both the CBCL social competence scores 

and SSRS social skill scores.  This is likely because working memory abilities are required 

for holding and manipulating key social information during an interaction (Baddeley, 

2010).  Children also need to hold possible social strategies and past social interactions in 

memory, while simultaneously comparing these to their current social situation, in order to 

decide on an appropriate response.  Interestingly, Working Memory Index scores did not 

contribute unique variance, beyond symptoms of ADHD, to children’s social problems or 

experience of victimisation.  One possible hypothesis is that, as discussed above, 

symptoms of ADHD may contribute to overtly negative behaviours thereby explaining a 

greater amount of variance in social problems compared to working memory scores.  On 

the other hand, poor working memory does not lead to overtly negative interactions with 

peers; instead better working memory means children are more likely to respond 

appropriately to social situations based on their ability to manipulate past and current 

social information. 

Language abilities did not contribute unique variance, beyond symptoms of 

inattention, to CBCL social competence scores.  This may have been because there was 

little variance in CBCL social competence scores to explain.  As discussed above, the 

CBCL social competence scores where composed from only six parent ratings, and 

included items that were indicators of children’s global social interactions, rather than 
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children’s specific social behaviours.  These factors may have contributed to the limited 

predictive power of the dependent variables assessed in the current chapter. 

Parent ratings of language contributed unique variance to social skill scores beyond 

symptoms of hyperactivity/impulsivity.  Children’s general language abilities likely impact 

on their communication in social situations; children with better language skills are more 

likely to make themselves clearly understood.  Effective language skills enable children to 

structure a clear verbal response that is grammatically correct and focused on the relevant 

points of the conversation.  One hypothesis is that children who clearly express themselves 

are viewed by peers as more dependable and approachable social partners than children 

who struggle to communicate clearly.  Children with strong language skills will also 

therefore have more opportunities for social interactions and continued development of 

language and social skills.  Given that the outcome measure was parent ratings of 

children’s social skills, children who clearly communicate are also more likely to be 

viewed by adults as having better social skills.  Appropriate verbal responses to peers and 

adults may be more salient to parents compared to subtle non-verbal cues. It is also 

important to note that as children get older, language difficulties may exert even greater 

influence on peer interactions as these relationships become more complex in adolescence.  

These possibilities are speculative, especially since additional research is required given 

the use of parent ratings for both predictor and outcome variables in the current chapter. 

As was the case for the social difficulty outcome measures, 

hyperactivity/impulsivity severity explained a larger proportion of the variance in 

children’s social skills than symptoms of inattention.  Hyperactivity/impulsivity scores 

were negatively associated with SSRS social skill scores; children with fewer 

hyperactive/impulsive symptoms were more likely to have higher social skills, as rated by 

their parents.   This in contrast to the findings reported in Chapter Seven, where symptom 
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severity scores of inattention correlated more strongly with social problem solving scores 

compared to hyperactivity/impulsivity scores.  This supports other researchers’ reports that 

children presenting with predominantly inattentive symptoms have deficits in social 

knowledge (Maedgen & Carlson, 2000), while children with symptoms of inattention and 

hyperactivity are more likely to have difficulty with self-control (Solanto et al., 2009).  It 

is possible that the association between social skills and symptoms of 

hyperactivity/impulsivity means children with ADHD have difficulty inhibiting 

inappropriate responses in order to perform socially appropriate responses.  Children may 

know the correct social response in a situation, but may struggle to inhibit impulsively 

performing an inappropriate response first. 

Taken together with the results from Chapter Seven, the findings suggest that 

symptoms of ADHD may be stronger predictors of children’s social functioning than 

children’s social problem solving ability.  This would imply that symptoms of ADHD 

could be key considerations in children’s real world social interactions but play a less 

significant role in children’s cognitive understanding of the social situation.  Other 

researchers have also proposed that symptoms of ADHD are more likely to be associated 

with deficits in social performance rather than deficits in social cognition (Kofler et al., 

2011, 2018). 

The findings do raise interesting questions regarding the different roles inattention 

and hyperactivity may play in social understanding (social problem solving) and social 

functioning (both social difficulties and social skills).  These differences may have 

implications for social interventions for children with ADHD.  Children with 

predominantly inattentive symptoms may benefit from interventions targeted towards 

identifying and understanding social cues and learning social skills appropriate to the 

situation.  Children with predominantly hyperactivity/impulsivity symptoms may benefit 
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from interventions that focus on inhibiting inappropriate social behaviours and how to 

repair relationships after negative social interactions.  Future research could also consider 

the role of symptoms of ADHD, working memory, and language, in children’s positive 

social behaviours and their negative social behaviours, separately.   

Conclusion 

The current chapter highlights that children’s social problems and children’s social 

competence or skills should be considered as two interrelated but separate constructs, with 

different variables potentially contributing to each construct.  In addition, the findings of 

this chapter suggest that children’s symptoms of ADHD, particularly 

hyperactivity/impulsivity, play an important role in explaining variance in parent ratings of 

children’s social behaviour.  This may be in contrast to children’s performance on tasks 

assessing social problem solving skills, where additional factors such as language play a 

larger role than symptoms of ADHD.  However, even after controlling for parent ratings of 

children’s ADHD symptoms, children’s working memory skills and parent ratings of 

children’s language ability did contribute unique variance to parent ratings of children’s 

social functioning. 
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CHAPTER NINE 

GENERAL DISCUSSION 

 

 Children with ADHD are known to experience difficulties with their social 

interactions.  The research in this thesis sought to examine the social problem solving 

skills of children with and without a diagnosis of ADHD, as well as the underlying 

mechanisms that may be contributing to social problem solving abilities and social 

functioning.  Potential predictors included language abilities, executive functioning 

measures (working memory and fluency), theory of mind skills, and symptoms of 

inattention and hyperactivity/impulsivity.  There are a limited number of studies 

investigating the social problem solving abilities of children with ADHD, and none (to the 

author’s knowledge) that consider the role of pragmatic language, working memory and 

theory of mind on both social problem solving skills and social functioning in this 

population.  This final chapter discusses the three main questions addressed in the thesis.  

First, are there differences in the social problem solving skills of children with and without 

ADHD (and what areas of social problem solving may be impaired)?  Secondly, what 

variables contribute to children’s social problem solving performance?  Lastly, do 

children’s social problem solving skills and language abilities predict their social 

functioning?  Each question is considered in turn before a final consideration of the 

strengths, limitations, and implications of the research. 

Are There Differences in the Social Problem Solving Skills of Children With and 

Without ADHD? 

In this thesis we used Crick and Dodge’s (1994) theory of social information 

processing to compare the social problem solving ability of children with and without 

ADHD.  The social problem solving abilities of children were assessed via three different 
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measures; the Otago Social Dilemma task (OSDT), the Interpersonal Negotiation 

Strategies (INS), and the Social Information Processing Video task (SIPVT).  On each 

measure, children were presented with hypothetical social dilemmas and their responses to 

interview questions were coded and then combined to create five social problem solving 

steps: Problem Understanding, Mental State Understanding, Identification of Appropriate 

Outcomes, Solutions Selection and Understanding, and Behavioural Enactment23.  The 

Problem Understanding step required children to identify the social problem in the 

presented dilemma by attending to and integrating situational cues.  Mental State 

Understanding assessed the children’s ability to correctly identify and explain characters 

emotional states within each dilemma. The Identification of Appropriate Outcomes step 

assessed children’s ability to identify an appropriate outcome (goal) to the social situation.  

Children where then asked to provide the best solution in order to reach that goal/solve the 

social problem (Solution Selection and Understanding).  Collaborative social solutions 

(that considered both the goal of the child and their social partner) were considered 

developmentally superior to solutions that did not require negotiation and/or only 

considered the goals of one of the social participants (either the child or the peer/adult in 

the dilemma).  Lastly, the Behavioural Enactment step asked children to assume the role of 

the protagonist in the scene and provide a verbal response to the examiner that attempted 

to solve the social problem. 

Across all three social problem solving measures, children and adolescents with 

ADHD were impaired (compared to control children) on all steps of social information 

processing, except in their descriptions of the social problem on the INS and SIPVT.  This 

suggests children with ADHD can identify social problems in a social situation; however, 

compared to typically developing children, they have difficulties with identifying and 

                                                           
23

 The Behavioural Enactment step was not created for the INS as children were not required to enact a social 

response on this measure. 
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explaining emotional cues and provide poorer solutions to social problems.  Children with 

ADHD were less likely to provide collaborative solutions to social problems compared to 

control group children.  On the OSDT and SIPVT, young people with ADHD were also 

less skilled at providing a verbal response to a social partner in order to help resolve social 

problems.  These findings appear robust, given that the group differences were observed 

across three different social problem solving tasks using two different samples of young 

people with symptoms of ADHD. 

The results of this thesis suggest that children with ADHD have difficulties in 

multiple aspects of social problem solving, rather than in only one specific area.  This is 

not surprising as the social problem solving steps are highly inter-related and children will 

need to continually reference past steps (such as encoding and interpreting emotional cues) 

when deciding on appropriate social goals and behaviours.  In the current thesis, children 

and adolescents with ADHD showed the poorest social problem solving performance on 

the Mental State Understanding step.  The difficulties children with ADHD have in 

recognising and understanding emotional cues may help explain their poorer performance, 

compared to control group children, on additional social problem solving steps.  An 

inability to consider the emotional and motivational states of others may impact on 

children’s ability to select and implement appropriate solutions to the social problem.  

Resolution of social conflicts relies on children understanding how the other person in the 

interaction is feeling and the motivations behind their behaviour.  Without this 

understanding children are unlikely to have fully comprehended the cause of the social 

problem and how their actions may have contributed to it.  They may, therefore, be less 

likely to provide collaborative strategies that consider the social goals of their partner.  It is 

possible that children with ADHD choose instead to focus on aspects of the social situation 



237 

 

2
3

7
 

 

they do understand, such as their own needs and desires, when selecting social goals and 

solutions to the social problem. 

Chapter Three reported on the performance of young people with ADHD (and age 

matched controls) on the OSDT.  There were larger between group differences in social 

problem solving performance in that study, compared to the between group differences 

found on the INS and SIPVT; although we were unable to directly compare scores across 

the three tasks as each task combined slightly different questions to create each social 

problem solving step.  The data suggest that the children with ADHD who completed the 

OSDT performed more poorly than their age matched peers, compared to the children who 

completed the INS and SIPVT.  One explanation is that the sample population assessed via 

the OSDT were a more impaired group of children and adolescents with ADHD than the 

children with ADHD who completed the INS and SIPVT.  The differences between the 

two groups of children with ADHD (OSDT and INS/SIPVT) were referenced in detail in 

Chapter Six.  Briefly, the population reported on in Chapter Three were a clinically 

referred sample from tertiary health services, with comorbid disruptive behavioural 

disorders, compared to the community referred sample24 data presented in Chapters Five to 

Eight. 

An alternative hypothesis is that there is an increasing divergence in social problem 

solving performance between children with ADHD and typically developing children as 

they get older. It is possible that poor social problem solving skills could produce a cycle 

of negative interactions with others if children and adolescents are unable to understand 

the motivations of other people’s behaviour and enact appropriate solutions to solve social 

conflicts.  Children and adolescents with ADHD may therefore experience fewer positive 

social interactions and have fewer opportunities to learn developmentally appropriate 

                                                           
24

 Children who completed the INS and SIPVT were essentially parent referred on the basis of teacher, or 

occasionally physician, recommendation. 
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social problem solving skills.  If this hypothesis is correct, then the different social 

experiences and learning opportunities creates a lag between when children with ADHD 

learn social problem solving skills and the rate at which typically developing children learn 

the same skills.  This would also imply that social interventions need to begin early in 

childhood for children with ADHD who also experience, or are at risk of experiencing, 

social difficulties. 

All three measures (OSDT, INS and SIPVT) identified that children with ADHD 

performed more poorly than control children when solving social problems.  However, the 

SIPVT also showed that the nature of the social conflict is important in how well children 

can reason through social problems.  Children with ADHD showed consistent performance 

across dilemmas on the INS and OSDT but variable performance on the SIPVT dilemmas.  

The most likely hypothesis is that the children with ADHD found some video scenes on 

the SIPVT more challenging than others.  The differences between videos were discussed 

in detail in Chapter Six but in summary, children with ADHD performed at a level 

consistent with controls on the second video dilemma presented to them and more poorly 

than controls on the other three video dilemmas. 

One difference that may explain the children’s variable performance on the SIPVT 

dilemmas is in the numbers of sources of information children are required to process.  

The majority of the SIPVT dilemmas and all the OSDT dilemmas required children to 

process both audio and visual information.  In comparison, the INS presented children with 

only verbal information and the second video on the SIPVT presented visual information.  

Social situations rarely contain only one channel of information to process.  In order to 

successfully problem solve through social conflicts, children need to be able to encode and 

synthesise cues from the environment.  Competing information needs to be filtered and 

analysed in regards to how important it is to the social interaction.  It is possible that 
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children with ADHD performed more similarly to control children on the second video of 

the SIPVT because this video did not require children to process two sources of 

information.  Researchers have also suggested that children initially use primarily visual 

encoding in working memory, with auditory encoding becoming more prominent at older 

ages (Palmer, 2000; Pickering, 2001).  Although highly speculative, it is possible that 

children with ADHD in the current research are processing visual social information more 

effectively than verbally presented social information. 

Another hypothesis is that the context of the social situation led to the variable 

performance of participants with ADHD across the SIPVT dilemmas.  The second video 

on the SIPVT did not contain a social conflict (instead this video required children to enter 

a social setting with a group of unfamiliar peers).  It is possible that children with ADHD 

found this situation less challenging than the social conflicts presented in the other three 

videos.  Based on the results, we could hypothesise that children with ADHD are able to 

enter into unfamiliar peer groups, but differ from controls in their ability to social problem 

solve once the social relationship encounters a conflict.  It should be noted that the social 

situation in Video 2 was simplistic and only required children to make initial contact with 

an unfamiliar peer.  We did not assess how well the children could engage in the social 

situation after an initial contact.  Several researchers have reported that children with 

ADHD are more likely to annoy peers shortly after entry into the group and can be rejected 

from peer groups within hours or minutes of the initial interaction (Erhardt & Hinshaw, 

1994; Hodgens et al., 2000; Ronk et al., 2011). 

Based on the SIPVT and INS findings we propose that as the complexity of the 

social situation and the information within social dilemma increases, children with ADHD 

have increasing difficulty with processing the social information and responding 

appropriately.  This has a bearing on real world social situations for children with ADHD.  
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Situations with more complex social interactions, involving multiple people and multiple 

channels of information, may be more challenging for children with ADHD compared to 

simpler social interactions that have less information to process.  However, the current 

study does not allow us to address why children with ADHD performed differently across 

videos on the SIPVT, only that there are differences and that the context of the social 

situation matters when assessing social problem solving.  Future research in this area 

would benefit from addressing these questions and identifying the contexts of social 

interactions that are particularly challenging for children with ADHD.  It will be important 

for researchers to consider the types of social scenarios that are presented to children, both 

in terms of the communication channels that need to be monitored and the conflict 

situation involved in the dilemma. 

What Variables Contribute to Social Problem Solving Performance in Children With 

and Without ADHD? 

There is very little research considering the variables that contribute to children’s 

social problem solving abilities.  The current thesis was specifically interested in the 

relationship between children’s symptoms of ADHD, language abilities, and social 

problem solving skills.  Past research reported that pragmatic language skills mediated the 

relationship between symptoms of ADHD and children’s social skills, but the conclusions 

that can be drawn from this data are limited given the use of parent ratings as both 

predictor variables and outcome measures (Leonard et al., 2011; Staikova et al., 2013).  

The current research found that children’s performance on a measure of pragmatic 

language did mediate the relationship between children’s symptoms of ADHD and their 

scores on the Mental State Understanding step on both the INS and SIPVT.  However, 

pragmatic language skills did not fully mediate the relationship between symptoms of 

ADHD and scores on any other social problem solving step.  This suggests that, in the 
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current thesis, children’s social problem solving performance was not fully explained by 

differences in their pragmatic language performance alone. 

We conducted hierarchical regression analyses to investigate the contribution of a 

number of variables to children’s social problem solving performance.  The variables of 

interest included executive functioning (working memory, design fluency and verbal 

fluency), estimated IQ, theory of mind and both structural and pragmatic language skills.  

The primary variable of interest was children’s pragmatic language skills.  Hierarchical 

regression models were analysed for each social problem solving step across all three 

social problem solving assessment tasks (OSDT, INS and SIPVT). 

On all three social problem solving tasks, children’s language contributed unique 

variance to social problem solving scores, beyond the variance accounted for by symptoms 

of ADHD.  On the OSDT, children’s vocabulary scores made an independent contribution 

to variance in children’s ability to identify social problems.  On the INS and SIPVT, 

children’s structural language abilities predicted the child’s ability to identify the social 

problem in the dilemma.  Identifying and understanding the social problem required 

children to describe the key points of the social dilemma in a logical order for the listener.  

This suggests that the ability to narrate back a scene requires children to make use of 

structural language skills, such as appropriate syntax and vocabulary.  Vocabulary scores 

also contributed to the variance in children’s performance on Mental State Understanding 

and Identification of Appropriate Outcomes steps on the OSDT.  However, while general 

language scores (such as Vocabulary) appear to be associated with social problem solving 

steps, the results from the INS and SIPVT suggest that pragmatic language skills may be 

contributing to children’s social problem solving beyond their general (structural) 

language abilities.  Although pragmatic language did not mediate the relationship between 
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symptom severity of ADHD and social problem solving scores, pragmatic language skills 

are contributing to the children’s performance on the social problem solving tasks. 

Pragmatic language may contribute to children’s ability to solve social dilemmas in 

a number of ways.  Both hypothetical social dilemmas and real-world social interactions 

require children to understand the information presented and then organise and provide a 

verbal response.  The most obvious use of language in social situations is when children 

are required to provide a verbal response.  One hypothesis is that children with pragmatic 

language problems may appear inept or insensitive if they cannot clearly convey their 

meaning to others.  This may also suggest that on the hypothetical social dilemmas, 

children with ADHD may provide less coherent or shorter responses to interview questions 

asking them to explain their cognitive reasoning and therefore score lower than their 

typically developing peers.  This may indicate that children with ADHD fail to 

demonstrate their knowledge of social problem solving as competently as control group 

children.  However, given that language scores did not fully mediate the relationship 

between symptoms of ADHD and social problem children, it is likely that children with 

ADHD do have difficulties with cognitive social problems solving compared to their 

typically developing peers. 

A second hypothesis is that in order to provide a coherent and relevant social 

response, children must first organise the response in their minds.  It may be that the 

importance of language (both structural and pragmatic) in social problem solving is also 

related to its facilitation in planning and organising responses, as well as developing inner 

speech (self-talk) to control social behaviours (as suggested by Bruce et al., 2006 and 

Barkley, 1997).  In other words, self-talk would enable children to organise and plan 

responses, as well as reflect on past behaviour and control behaviours that upon reflection 

did not lead to the desired social outcome.   
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A final hypothesis is that pragmatic language abilities impact children’s ability to 

comprehend spoken social communication.  Children need to understand both non-verbal 

and verbal cues in order to comprehend other people’s social goals when resolving 

conflicts or interacting socially.  This extends beyond comprehension of the vocabulary 

used, to also include the ability to infer meaning about other people’s feelings and 

motivations from their verbal social communication.  This may explain why children’s 

pragmatic language abilities mediated the relationship between symptoms of ADHD and 

Mental State Understanding scores in the current study.  Pragmatic language skills may 

help children understand the emotional and motivational context of social communication 

within a social situation. 

The three hypotheses suggested above are not mutually exclusive.  It is possible 

that the reason language is important in cognitive social problem solving is because it 

contributes to all three areas: comprehension, processing, and expression of social 

communication.  This may also explain why children’s objective performances on 

pragmatic language measures were better predictors of their cognitive social problem 

solving skills compared to parent ratings of their pragmatic language.  Parents ratings of 

children’s communication are most likely based on their observations of children’s 

communication behaviours; therefore, we propose that parent ratings of children’s 

communication most accurately represent the children’s expression of social 

communication.  Although the hypothesis above is speculative, the research findings do 

suggest that it is important to consider measures of children’s pragmatic language 

performance alongside parent ratings of children’s communication skills in research and 

clinical practice. 

The current research also considered theory of mind and working memory abilities 

as potential predictors of social problem solving skills.  Interestingly, on all three measures 
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of social problem solving (OSDT, INS, and SIPVT), working memory and theory of mind 

scores appear to be more strongly associated with children’s language skills rather than the 

children’s social problem solving skills.  One hypothesis is that language may be an 

important pre-cursor to both of these cognitive functions (Bruce et al., 2006). 

Working memory scores were not correlated with any social problem solving steps 

on the SIPVT, had a small correlation with Mental State Understanding scores on the INS, 

and were associated with all five social problem solving steps on the OSDT.  However, the 

results of mediation (and reverse mediation) on both the INS and OSDT indicated that 

working memory was contributing to variance in children’s language skills, rather than 

their social problem solving skills.  Baddeley (2003) proposed that working memory is 

important to the acquisition of language, particularly vocabulary.  This hypothesis would 

help explain the findings of the current research, especially given that Vocabulary scores 

were the language measure used in the OSDT regression models.  It is possible that in the 

current research, children with poor language abilities also show a corresponding deficit in 

working memory. 

Children’s theory of mind skills were correlated with the majority of the social 

problem solving steps on the INS and SIPVT25.  However, the current research findings 

suggest that language scores are better predictors of social problem solving than theory of 

mind scores.  One hypothesis is that children’s language abilities impact on their 

performance on theory of mind tasks.  Other researchers have reported that difficulties in 

theory of mind in children with language problems are more likely to be related to 

language delays rather than deficits in mental state understanding skills (Andrés-Roqueta 

et al., 2013).  It is possible that in our sample, children with poorer language scores 

performed more poorly on the theory of mind task due to these language difficulties. 

                                                           
25

 Theory of mind was not assessed in the sample of children who completed the OSDT. 
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An alternative hypothesis is that pragmatic language skills and theory of mind tasks 

in the current thesis were measuring similar constructs.  Theoretical explanations of social 

communication include both pragmatic language and theory of mind (Cummings, 2014) so 

it probable that these tasks are both assessing a similar concept.  The verbal theory of mind 

task on the NEPSY has items asking children to infer meaning from language which was 

also assessed through the CASL Pragmatic Judgement subtest in the current study.  We 

may have found a greater contribution of theory of mind in social problem solving if we 

had used alternative (second order) theory of mind tasks. 

Executive functioning may play a less important role than expected in children’s 

cognitive social problem solving.  On the OSDT26, fluency skills made a unique 

contribution to variance on the Behavioural Enactment step only.  Fluency tasks require 

children to monitor goals and inhibit inappropriate responses; the Behavioural Enactment 

step involved children engaging in pro-social behaviours.  The results suggest that verbal 

fluency is important for the execution of pro-social behaviours but less important when 

reasoning through social dilemmas cognitively.  The differences between variables 

contributing to children’s cognitive understanding of social dilemmas and their 

performance of social behaviours are discussed further when addressing the final thesis 

question below. 

In the current research, children’s symptoms of inattention and 

hyperactivity/impulsivity explained unique variance in social problem solving scores 

beyond children’s language scores.  Children’s symptoms of ADHD contributed variance 

to social problem solving steps that asked children to provide solutions (INS) and enact 

social responses (SIPVT) to social problems.  The interview questions that make up these 

social problem solving steps were administered towards the end of the social problem 

                                                           
26

 Fluency skills were not assessed in the sample of children who completed the INS and SIPVT. 
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solving tasks.  One possibility is that children were less attentive to these questions, or had 

become distracted from the task on these questions.  In contrast, symptoms of ADHD 

contributed unique variance to all five social problem solving steps on the OSDT.  As 

already discussed, the young people who completed the OSDT were potentially a more 

impaired sample of children with ADHD compared to the children who completed the INS 

and SIPVT.  The findings suggest that children with increased severity of ADHD 

symptoms, or comorbid disorders, may be at greater risk of poorer performance on social 

problem solving tasks.  

It is possible that symptoms of ADHD may contribute to poor social problem 

solving if children have difficulty paying attention to important social cues and ignoring 

irrelevant cues.  This may impact on the child’s ability to provide appropriate solutions to 

social problems if they have neglected to identify or consider social cues relevant to the 

cause of the social problem.  This hypothesis may explain why symptoms of inattention 

were most strongly associated with children’s ability to provide and explain solutions to 

social problems on both the OSDT and INS.  The impact of hyperactivity/impulsivity 

symptoms on social problem solving is more likely to be due to impulsive responding; 

children may provide the first answer they think of without first evaluating their response. 

On the INS and SIPVT, symptoms of ADHD were not the largest contributors to 

children’s social problem solving performance.  The results of the current thesis indicate 

that children’s language abilities should be considered alongside symptoms of ADHD in 

children’s performance on cognitive social problem solving tasks.  Other researchers have 

suggested that symptoms of ADHD are more likely to cause social performance deficits 

(i.e. problems with inappropriate social behaviours) than cognitive deficits in social 

understanding (Kofler et al., 2011).  This hypothesis is supported by the results of this 

thesis and is discussed further in the next section. 
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Do Children’s Social Problem Solving Skills and Language Abilities Predict Their 

Social Functioning? 

Theoretically, the ability to solve social problems appears related to how well 

children can, or cannot, engage in socially acceptable behaviours.  An inability to engage 

in appropriate social problem solving should logically lead to social problems with peers.  

Surprisingly, in the current research children’s social problem solving abilities were not 

strongly associated with parent ratings of children’s social functioning27.  Chapter Eight 

discusses the potential reasons behind this finding in detail, but briefly, the lack of 

association may be due to the measurement tools administered in the current study.  The 

parent rating scales used in the current research may not include items that are directly 

relevant to children’s social behaviours and interactions (for example “speech problems” 

and “accident prone” are included in social problems scales).  Additionally, the ratings 

scales may assess areas of social functioning which are less directly related to children’s 

social problem solving ability, such as the number of friends children have, rather than the 

quality of the friendships or children’s social behaviours with peers.  

There were small but significant correlations between the Mental State 

Understanding scores on both the INS and SIPVT and parent ratings of children’s social 

functioning.  This seems to support the hypothesis that children with ADHD are unable to 

reason through the social problem as well as control group children because they have not 

understood the other person’s emotional perspective.  Resolution of social conflict relies 

on children understanding how the other person in the interaction is feeling.  Without this 

emotional understanding, children are unlikely to fully comprehend the cause of the social 

problem or how to resolve or improve the social relationship, leading to observable social 

problems.  The emotion understanding results are also consistent with the findings of other 

                                                           
27

 These findings are for children assessed via the INS and SIPVT.  We did not assess the relationship 

between social functioning and scores on the OSDT in the OSDT sample population. 
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researchers who report that children with ADHD have difficulties with understanding 

emotional cues (Cadesky et al., 2000; Kats-Gold et al., 2007) and that the ability to 

understand emotions may partially mediate the relationship between symptoms of ADHD 

and parents rating of children’s social problems (Humphreys et al., 2016). 

Symptoms of hyperactivity/impulsivity, working memory abilities and language 

skills predicted parent ratings of children’s social functioning.  Working memory scores 

predicted children’s social skills.  Children need to be able to recall appropriate behaviours 

or verbal responses within a social situation and consider how to enact the skill to ensure 

the best outcome (based on memories of past experiences).  This suggests that working 

memory will be important in pro-social behaviours (Baddeley, 2010).  In contrast, 

symptoms of hyperactivity/impulsivity are stronger predictors of social problems than 

working memory scores (although it is important to acknowledge the potential method bias 

that may contribute to the strong correlations between symptoms of ADHD and social 

problem scores).  One hypothesis is that symptoms of hyperactivity/impulsivity predict 

parent rated social problems because children’s impulsive and intrusive behaviours annoy 

peers and make children with ADHD appear to be less agreeable friends (Hoza, Mrug, et 

al., 2005; Normand et al., 2011).   

It is worth noting that the social problems scale includes items that are less directly 

relevant to children’s social behaviours.  As mentioned above, and discussed in Chapter 

Eight, the social problems scale of the CBCL includes items that ask parents to rate how 

“clumsy” or “accident prone” their child is, in addition to items regarding how well their 

child is liked by peers.  If children are constantly moving and displaying a large number of 

symptoms of hyperactivity, they may accidently break household items or fall over often, 

making them appear clumsy or accident prone.  This may in part explain the relationship 
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between symptoms of hyperactivity and parent rated social problems in the current 

research. 

Symptoms of hyperactivity/impulsivity and working memory abilities were more 

important predictors in parent ratings of children’s social functioning, and less important in 

children’s cognitive social problem solving performance.  We suggest that 

hyperactivity/impulsivity symptoms are less disruptive in cognitive understanding of 

behaviours (i.e. social problem solving), but impact on the expression of social behaviours.  

Working memory abilities are likely important in both the cognitive understanding of 

social problems and the expression of pro-social behaviours.  However, in the case of 

cognitive social problem solving, working memory appears to be contributing to variance 

in social problem solving through children’s language skills. 

Language skills contributed variance to parent ratings of both children’s social 

skills and social problems.  Children require language to communicate an appropriate 

social response and strong language skills allow children to express their social responses 

clearly to their audience.  Poor language skills may make children appear less socially 

competent and children with ADHD may have difficulty using language to resolve social 

errors or compensate for inappropriate or impulsive social behaviours.  The flow on effect 

from this is that children’s language abilities may possibly impact on their ability to create 

and maintain friendships (Mikami et al., 2017).  Additionally, children with better verbal 

abilities are reported to be better liked by peers (Laws et al., 2012).  As discussed in the 

sections above, children who are well-liked by peers probably have more opportunities to 

engage in social interactions, contributing to their ability to learn social skills and 

appropriate verbal responses, compared to children rejected by peers.  This could lead to 

increasing disparities in children’s social skills and language abilities between those who 

can successfully navigate social interactions, and those children who cannot.  These 
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findings once again highlight the important role of children’s language abilities in both 

their cognitive understanding of social problems and their expression of social behaviours.  

This has implications for the assessment and treatment of children’s social difficulties 

(discussed in the following section). 

The social functioning results suggest two important possibilities.  The first is that 

children’s parent rated social problems and social skills/competence are two interrelated 

but separate constructs with variables contributing in a different manner to each one.  

Secondly, the results of this thesis suggest that there is a difference in the variables that 

contribute to children’s cognitive understanding of social problems and their performance 

of social behaviours.  We speculate, based on the results of this thesis, that knowledge of 

how to solve social problems requires attention to social cues (such as emotions), and the 

ability to use working memory and language in order to evaluate and organise a social 

response.  Execution of appropriate social responses requires inhibiting 

inappropriate/impulsive responses, working memory and fluency skills, as well as 

employing appropriate language.  Children potentially encounter a social problem if they 

have a deficit in any one or more of these areas. 

Strengths, Limitations, and Implications. 

An important strength of this thesis was the use of multiple measures to assess 

social understanding and language skills in children.  Where possible, measures were used 

that had strong psychometric properties and good standardisation.  However, the 

assessment of social problem solving is challenging in a number of regards.  Currently 

there are very few measures available and available measures often do not have normative 

data and/or are extremely time consuming.  The length of time required to administer 

social problem solving tasks means they are more difficult to use, especially as part of a 

comprehensive research assessment battery.  The SIPVT was developed for the current 
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study in order to increase ecological validity of the social problem solving task and 

overcome some difficulties noted with the INS and OSDT (e.g. decrease administration 

time and increase acting quality on videos).  The task interview questions were based on 

Crick and Dodge’s (1994) model of social information processing in order to help clearly 

identify where children may experience difficulties in the problem solving process.  The 

INS was included in order to compare findings with past research and with the study 

specific measures included in the current thesis (OSDT and SIPVT).  The INS provided a 

standard against which we could compare the results of significant findings across the 

OSDT and SIPVT.  The finding that children with ADHD perform more poorly on social 

problem solving steps is strengthened by the inclusion of a social problem solving task that 

has been administered in previous research. 

One of the biggest difficulties when researching social functioning is how to create 

a measure that allows assessment of realistic social interactions.  The give and take of 

social reciprocity is difficult to recreate in a in a laboratory setting.  The present study 

attempted to overcome this limitation in several ways.  The SIPVT presented common 

social situations that children may experience and did so in a format familiar and engaging 

to children (video clips).  The SIPVT interview questions asked children to provide a 

solution to the problem, before asking additional questions, in order to limit the impact of 

leading children through the cognitive social problem solving steps.  Children with ADHD 

still performed more poorly than control group children when providing solutions on all 

three social problem solving tasks (Solution Selection and Understanding step), regardless 

of when in the interview they provided the solution.  This suggests that, compared to 

control children, children with ADHD are less likely to produce collaborative social 

strategies to solve social problems, even after they have been prompted to consider 

additional pertinent information in the social dilemma.   
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Lastly, the behavioural enactment step on the social information processing tasks 

allowed children to provide responses to social situations.  This step required only simple 

responses to social situations.  Children with ADHD performed more poorly on this step 

than control group children.  This suggests that in a simple scenario, children with ADHD 

are poorer at providing verbal statements to help solve a social problem, compared to 

typically developing children.  However, a limitation with the Behavioural Enactment step 

is that no feedback was provided to children about their social response.  The social 

response from a partner provides important information to the child regarding how well 

their social response achieved their social goal.  It may also allow children the opportunity 

for a second chance at achieving the desired goal through additional verbal responses.  

Although difficult to achieve in a laboratory setting, future research should endeavour to 

measure children’s behavioural enactment of solutions within a more naturalistic situation 

that includes responses from a social partner. 

The use of a laboratory setting may help explain why symptoms of ADHD were 

smaller predictors of social problem solving than expected in the current research.  The 

laboratory setting likely provides ideal testing conditions for children with ADHD.  Other 

researchers have suggested that laboratory conditions, such as high novelty, low 

distractibility, and one-on-one interactions with an experimenter, improve the performance 

of children with ADHD on tasks of cognitive functioning (Tripp & Luk, 1997).  This 

finding may also be true for children’s performance on social problem solving tasks.  If 

children were expressing fewer symptoms of ADHD during assessment sessions this may 

help explain why symptoms of inattention and hyperactivity/impulsivity were explaining 

small amounts of variance in social problem solving scores on the INS and SIPVT.  

Additionally, the use of ideal conditions may have limited the variance in scores observed 

on the INS and SIPVT social problem solving steps.  This may explain why variables 
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assessed in the current study explained a limited amount of score variance on some social 

problem solving steps.  In future research, the addition of observational data on children’s 

social behaviours would help elucidate the relationships between social problem solving 

and children’s social behaviours.  Observational data would allow researchers to examine 

children’s social behaviours in ecologically valid settings and then draw comparisons 

between these social behaviours and children’s performance on social problem solving 

tasks, or other assessments of children’s social functioning. 

The INS task took considerably longer than the SIPVT to administer (the SIPVT 

interview was deliberately shorter to maintain children’s engagement) and both the INS 

and SIPVT were presented at the end of the assessment session.  The participating ADHD 

group children underwent multiple assessment sessions of between 2 to 3 hours, while 

control group children spent around 3 hours at their respective assessment centre.  These 

sessions were designed to maximise the amount of information collected without being 

overly time consuming or fatiguing to children.  However, it is still possible that children 

may have started to lose concentration by the end of the session when the social 

information processing tasks were presented.  For future research, social information 

processing tasks that require concentration and greater cognitive load may benefit from 

being presented earlier in the assessment session, if researchers wish to consider the best 

possible performance by children with ADHD. 

The INS and SIPVT sample of children did not have any comorbid disorders.  This 

enabled us to examine the effects of ADHD on social problem solving without having to 

control for aggressive or disruptive behavioural disorders that likely impact on social 

responses.  Children’s performance on the INS and SIPVT is unlikely to be due to 

symptoms of ODD or CD (Appendix AC presents the correlations between symptom 

severity scores of ODD and scores on the social problem solving steps).  Children with 
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ADHD assessed using the OSDT did have comorbid disruptive behaviours.  As discussed 

previously, the group differences between children with and without ADHD appear larger 

for the OSDT compared to the differences between groups on the INS and SIPVT.  The 

co-morbid disorders are one possible reason for the differences noted.  Other researchers 

have also reported that children diagnosed with both ADHD and ODD perform worse on 

social information processing tasks compared to those children with a diagnosis of ADHD 

only (Matthys et al., 1999).  Researchers should consider the role of disruptive behaviour 

disorders when considering the performance of ADHD children on social problem solving 

tasks and measures of social functioning.  It is possible that the social difficulties of 

children with both ADHD and disruptive behaviours are different, or have different 

underlying mechanisms, compared to the social impairments observed in children with 

only a diagnosis of ADHD. 

The proportion of females with ADHD was small in the current sample, but 

consistent with the literature showing boys are more likely than girls to be diagnosed with 

ADHD (Staller & Faraone, 2006).  This limits our ability to compare the language and 

social problem solving skills of males and females with ADHD.  While this is a limitation 

of the current thesis it is consistent with the epidemiology of ADHD.  The control group 

for the INS and SIPVT data had a more balanced gender distribution, as is sometimes seen 

in volunteer control groups.  This is a potential limitation as females may perform better 

on tasks of social functioning and language possibly leading to larger group differences.  

However, the current research considered the impact of gender on group differences and in 

regression models.  Males and females did not differ significantly on the child completed 

measures of language, theory of mind, or working memory28.  Symptoms of ADHD and 

                                                           
28

 There was a significant difference between males and females on the parent rated CCC-2 Structural 

language scale, but the interaction effect between gender and ADHD status did not reach significance on this 

scale. 
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language skills continued to explain children’s social problem solving performance beyond 

the child’s gender. 

The current thesis did not contain an investigation into the role of parent 

socialisation on children’s social understanding and behaviour, as this was outside of the 

scope of this study.  There are a number of studies that suggest parenting practices may 

contribute to how well children with ADHD enact social responses and the quality of their 

friendships (Bhide et al., 2019; Hinshaw, 2002; Hinshaw et al., 1997; Hurt et al., 2007; 

Kaiser et al., 2011). Parent reactions to children’s emotions may be particularly important 

for children with ADHD, who often struggle with understanding and regulating emotions 

(Breaux et al., 2018). There is some suggestion that parents who encourage emotional 

expression in their children may help children develop empathy and pro-social behaviours 

(Silke et al., 2018).  

An additional consideration, particularly relevant to the current study, is that the 

expression and regulation of emotional responses is highly dependent on cultural norms.  

Parents in Western cultures (such as the USA and Western Europe) often emphasise the 

development of individualistic styles of communication and emotional expression that 

focus on assertion of the children’s own needs (Friedlmeier et al., 2011).  In contrast, non-

Western societies (such as Asia and the Middle-East) are more likely to emphasis societal 

relationships and rules around when to express emotional displays (Friedlmeier et al., 

2011).  These differences would be expected to influence how children perform on social 

problem solving tasks.  For example, children from non-Western cultures may provide 

fewer collaborative solutions (those that consider both their own social goals and the goals 

of their social partner) in favour of solutions that focus on the goals of a social partner, 

particularly if the social partner is an adult or authority figure, in order to maintain social 

relationships.  The current thesis considered children from two Western countries, New 
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Zealand and the United States of America; both groups were composed of children from 

predominantly white, middle class families.  Children with ADHD in both countries 

experienced difficulties with social problem solving, suggesting that the results are likely 

generalizable to children from similar Western backgrounds.  However, the findings 

cannot be considered to generalize to children with ADHD from all cultures.  Further 

research on cultural differences in social problem solving, including adapting social 

problem solving tasks for use with a wider range of cultures, is warranted. 

The current study considered cross sectional comparisons between children with 

ADHD and controls.  In order to identify how social impairments, language difficulties, 

working memory skills, theory of mind deficits and ADHD symptoms co-develop, 

longitudinal studies are required.  Longitudinal studies that consider children’s 

performance across a number of social and cognitive areas will help researchers and 

clinicians expand our understanding of how these problems develop and change across the 

lifespan.  For children, the number and severity of their hyperactive symptoms often 

decline in adolescence or adulthood (Faraone et al., 2006).  It is important to consider how 

additional difficulties such as problems with social functioning and language ability 

change with the changes in symptom expression of ADHD. 

The findings of this thesis have a number of implications for the assessment and 

treatment with children with ADHD and social difficulties.  Consistent with emerging 

literature, in the current research, children with ADHD showed impairments in their 

structural and pragmatic language skills across multiple measures.  This finding was 

despite having already excluded children with a diagnosis or history of language 

impairment or delay.  These language difficulties are likely impacting on their social 

problem solving abilities and social functioning.  Our data supports other researchers in the 
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call for language skills to be routinely assessed in children presenting with symptoms of 

ADHD. 

The results of this thesis suggest that interventions for social difficulties should 

consider children’s language skills and emotional understanding, alongside symptoms of 

inattention and hyperactivity/impulsivity.  The present research found that symptoms of 

inattention and/or hyperactivity/impulsivity are unlikely to be the only cause of the social 

difficulties in children with a diagnosis of ADHD.  It is therefore unsurprising that 

researchers have reported limited improvements in children social functioning after 

symptoms of ADHD have improved (Lee et al., 2008).  Interventions for social difficulties 

should consider addressing any difficulties children have in the comprehension, 

production, and use of language, alongside children’s symptoms of inattention and 

hyperactivity.  Language is not only important for children’s social understanding and 

performance, but also impacts on their ability to engage in social interventions.  Many 

social interventions are highly language dependent, both in their presentation of material 

and the expected responses from children.  Language difficulties will hinder children with 

ADHD engaging in these interventions fully.  Improving language skills may also mean 

that if children with ADHD make a social mistake, potentially due to symptoms of 

hyperactivity or impulsivity, they have appropriate verbal skills and knowledge to 

compensate for the behaviours and rescue the social relationship. 

Children with ADHD may benefit from interventions teaching emotion recognition 

and understanding.  Children with ADHD may require assistance in learning what social 

cues to look for in a social situation and how to interpret emotional cues in order to select 

an appropriate social response.  Peer interactions can then be utilised so children have 

experience of recognising emotional cues and implementing associated social behaviours 

in real world settings.  Structured peer interactions are important, not only to provide 
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opportunities for children to practice and learn from social interactions, but also to provide 

reinforcement for appropriate social behaviours.  Without positive reinforcement, children 

with ADHD, who likely already have negative reputations with peers, may be left 

encountering a number of negative emotional cues from peers in their day to day 

interactions.  Other researchers have highlighted that positive reinforcement is unlikely to 

occur naturally if children have negative reputations with their peers (Antshel & Remer, 

2003).  This is particularly important for children with ADHD who are unlikely to be able 

to change negative peer perceptions effectively on their own. 

Conclusion 

 The thesis presents a study into the language and social problem solving skills of 

children with and without ADHD.  Children with ADHD show impaired social problem 

solving abilities and pragmatic language skills compared to children without ADHD.  

Children’s language abilities predict their social problem solving abilities and parent 

ratings of the child’s social functioning, beyond symptoms of ADHD.  Symptoms of 

ADHD, particularly hyperactivity/impulsivity, play an important role in explaining 

variance in parent ratings of children’s social functioning, but play a smaller role in 

explaining children’s cognitive social problem solving abilities.  The social problem 

solving findings suggest that children with ADHD have poorer emotional understanding, 

compared to typically developing children, and that these deficits may be contributing to 

difficulties with social interactions.  Emotional understanding could be a potential 

treatment area in interventions for children with ADHD and social difficulties.  The 

research findings also suggest that the language skills of children with ADHD are 

important contributors to their social impairments.  This highlights the need for language 

assessments to be routinely conducted in children with ADHD.  It also suggests that, 
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where appropriate, language interventions should be considered before, or alongside, 

interventions for social impairments. 
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