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different processes. No single approach is guaranteed to engage 
the neural circuitry of WM [13], instead a multitrait-multimenthod 
assessment of ADHD should be the “gold standard,” as this allows 
for examination of similar and dissimilar traits through a variety 
of methods [14]. 

Conceptually, it seems that the tasks commonly used in 
clinical psychology may not be measuring the same construct 
identified in cognitive literature [15]. Span tasks provide a good 
example of discrepancies in WM measurement between clinical 
psychology and cognitive or experimental research. In clinical 
neuropsychology, span tasks are often one of the most common 
methods for assessing WM capacity [16]. For example, WM 
measurement built into instruments commonly used in clinical 
psychology (e.g., Wechsler Intelligence Scale for Children, Fourth 
Edition) [17], heavily relies on span tasks, and often combines 
simple and complex tasks. Simple span tasks are viewed as a 
measure of short-term memory, the ability to hold information 
for a limited time [13], rather than WM capacity [18]. In contrast 
to simple span tasks, complex span tasks require both storage and 
processing of information, engage the CE, and so are theoretically 
a more accurate measure of WM processes [16]. 	

Methodologically, although complex span tasks are often 
considered to be a reliable and valid measure of WM capacity, 
misuse of span tasks, including inconsistent administration, 

 Attention Deficit Hyperactivity Disorder (ADHD) is a 
neurodevelopmental disorder characterized by high levels of 
inattention, hyperactivity, and impulsiveness. It is in many ways 
an exaggeration of normal behavior, and children with ADHD 
may exhibit either too much or not enough of what is expected 
in a given setting [1]. While widely agreed upon that ADHD is a 
valid and impairing disorder [2], the delineation between normal 
behavior and pathological variation, along with the underlying 
cause, is still controversial [3,4].

Endophenotypes, (i.e., measurable biological or cognitive 
markers) may be useful for understanding and identifying core 
features of ADHD [5] because they could lead to more objective 
neurocognitive diagnostic procedures and greater predictive 
power [6]. Recently, working memory (WM) has gained attention 
as an endophenotype of ADHD in the field [7]. Based on Baddely 
and Hitch’s multiple component model, WM is conceptualized 
as a three-component system comprised of the central 
executive control system (CE) and two subsidiary systems, the 
phonological (PH) loop, also known as verbal WM (VWM) and 
the visuospatial (VS) sketchpad, also known as visuospatial WM 
(VSWM) [8]. Later, Rapport proposed a functional WM model of 
ADHD suggesting that WM plays a significant role in organizing 
behavior through recognition and recall processes. In particular, 
behavioral response is dependent on WM capacity to create, 
maintain, and match representations of input stimuli and access 
and maintain representations of behavioral responses suitable 
to input stimuli [9]. Attention can be operationally defined as 
WM representations, and impaired WM processes (e.g., rapid 
fading representations in WM) lead to disorganized behavior and 
stimulation seeking, which independently or concurrently result 
in hyperactive and impulsive symptoms of ADHD [9]. Therefore, 
based on the basic components of WM [8] and the role of WM in 
recognition processes, Rapport and colleagues (2001) argue that 
WM is a core deficit of ADHD that explains upstream of phenotypic 
features like hyperactivity, impulsivity, and inattention. 

If WM processes result in phenotypic expression of ADHD, 
incorporating WM measurement into ADHD assessment may lead 
to advances in diagnosis, treatment, and outcomes. However, 
metanalytic reviews yield discrepant findings in regard to the 
relationship between WM subsystems and ADHD [10-12].One 
reason for discrepant findings may be task differences in WM 
measurement. There are a variety of tasks utilized in clinical and 
experimental settings to measure WM, with associated strengths 
and weaknesses, and it is possible that these tasks are engaging 
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hinders their reliability clinically [19]. Available evidence also 
reveals that digit span backwards tasks (such as the task utilized 
on the WISC-IV WMI) load on the same dimension as digit forward 
tasks, suggesting both forward and backward tasks are measures 
of short term memory [20-22]. In addition, higher-order chunking 
is also a problem inherent in span tasks. This refers to the 
possibility that individuals “chunk” or combine information into 
meaningful units such as familiar association or patterns, rather 
than remembering stimuli as single items, as assumed by span 
tasks. 

One method to reduce potential for higher-order chunking is 
to overload the processing system when stimuli are presented, 
so more information is in time-limited stores than possible to 
rehearse or encode before the time-limit ends [23], such as in 
match-to-sample, or change detection tasks [24]. Currently, 
match-to-sample or change-detection tasks are common in 
experimental settings, and these often provide the foundation 
for understanding the relationship between cognitive constructs 
(such as WM) and clinical disorders (such as ADHD). Therefore, 
although these tasks may provide a more accurate understanding 
of WM functioning, and measure a construct different from that 
elicited by span tasks, these tasks are not often utilized in clinical 

settings, and normative data for clinical use is not yet available. 
Overall, it is paramount that researchers and clinicians alike 
recognize that the tasks utilized in experimental research and 
clinical assessment to measure WM may not be eliciting the 
same construct. An effort to understand which construct or WM 
subsystem is likely to be elicited by specific tasks and assessment 
tools as well as recognition of the similarities and differences 
among measures is necessary. This would allow both clinicians 
and researcher to choose and appropriately use and interpret 
WM measures. Moreover, researchers should consider the 
feasibility of utilizing experimental measures in clinical settings, 
and an effort to provide normative data for commonly utilized 
experimental tasks (e.g., change-detection paradigms) in order 
to enhance clinical interpretation is paramount. Clinicians should 
recognize the importance of being familiar with the experimental 
measures, on which understanding of the relationship between 
ADHD and WM is based, and attempt to utilize similar measures 
clinically, rather than relying solely on common clinical standards 
that may elicit different constructs (e.g., WMI). Overall, further 
research on WM measurement in clinical psychology, including 
its similarity to WM constructs in cognitive and experimental 
research, as well as potential adaptation of current paradigms is 
warranted.
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