
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ncen20

Journal of Clinical and Experimental Neuropsychology

ISSN: 1380-3395 (Print) 1744-411X (Online) Journal homepage: https://www.tandfonline.com/loi/ncen20

A novel unstructured performance-based task
of executive function in children with attention-
deficit/hyperactivity disorder

Justine Ledochowski, Brendan F. Andrade & Maggie E. Toplak

To cite this article: Justine Ledochowski, Brendan F. Andrade & Maggie E. Toplak (2019) A
novel unstructured performance-based task of executive function in children with attention-deficit/
hyperactivity disorder, Journal of Clinical and Experimental Neuropsychology, 41:5, 445-459, DOI:
10.1080/13803395.2019.1567694

To link to this article:  https://doi.org/10.1080/13803395.2019.1567694

Published online: 04 Feb 2019.

Submit your article to this journal 

Article views: 86

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=ncen20
https://www.tandfonline.com/loi/ncen20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/13803395.2019.1567694
https://doi.org/10.1080/13803395.2019.1567694
https://www.tandfonline.com/action/authorSubmission?journalCode=ncen20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ncen20&show=instructions
http://crossmark.crossref.org/dialog/?doi=10.1080/13803395.2019.1567694&domain=pdf&date_stamp=2019-02-04
http://crossmark.crossref.org/dialog/?doi=10.1080/13803395.2019.1567694&domain=pdf&date_stamp=2019-02-04
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ABSTRACT
Objective: Executive functions (EFs) have been assessed with performance-based measures and
rating scales. Research has shown a lack of association between these two methods. One factor
that might contribute to this difference is the structure provided on performance-based measures
that is not provided on rating scales. This study examined the role of structure on self-directed
task completion, an aspect of EF, using a novel unstructured performance-based task (UPT).
Method: Children aged 8–12 years (38 attention-deficit/hyperactivity disorder, ADHD; 42 typically
developing) and their caregivers participated. We compared performance on the UPT, perfor-
mance-based measures of EF (Stroop test and Trail-Making Test), and a rating scale to assess EF
(Barkley Deficits in Executive Functioning Scale–Children and Adolescents, BDEFS–CA).
Results: Group differences were found across all measures. Significant associations emerged
between the UPT and Stroop test, Trail-Making Test, and BDEFS–CA, but no significant associa-
tions were found between the Stroop test or Trail-Making Test and the BDEFS–CA. In regression
analyses, performance-based tasks and the rating scale both uniquely predicted UPT perfor-
mance. The UPT was a significant predictor of group status when entered with performance-
based tasks, but the UPT did not enter as a significant predictor when entered with the rating
scale.
Conclusion: The UPT is a promising measure to assess self-directed task completion in children
with ADHD.
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Executive functions (EFs) are a set of cognitive skills
that enable problem solving and goal-directed behavior
(Diamond, 2013; Duncan, Emslie, Williams, Johnson,
& Freer, 1996; Lezak, 1995; Miyake et al., 2000; Shallice,
1990; Strauss, Sherman, & Spreen, 2006; Welsh &
Pennington, 1988; Zelazo & Carlson, 2012). EFs have
generally been assessed using two methods: perfor-
mance-based measures and rating scales. Although
both of these forms of measurement were designed to
assess EFs, research has generally shown a lack of
convergence between performance-based measures
and rating scales (Bodnar, Prahme, Cutting, Denckla,
& Mahone, 2007; Mahone et al., 2002; McAuley, Chen,
Goos, Schachar, & Crosbie, 2010; Toplak, West, &
Stanovich, 2013). It has been suggested that this may
be due to rating scales assessing behaviors related to
EFs in everyday activities, whereas performance-based
measures assess performance during structured activ-
ities, in which less self-direction on the part of the
examinee is required. In order to investigate the role
of structure on performance-based tasks, we developed

the Unstructured Performance-Based Task (UPT). In
this task, participants were presented with an array of
easy problems (including reading, simple math calcula-
tion, and naming objects) that were presented in an
unstructured manner on a large sheet of paper. The
premise underlying the development of the UPT is that
by limiting the structure in a performance-based task,
we can measure in vivo the self-direction involved in
task completion of the examinee in daily activities
where less structure is provided, rather than rely solely
on third party behavioral reports. Given the extensive
literature on EF difficulties in attention-deficit/hyper-
activity disorder (ADHD) samples (see meta-analysis
from Nigg, Willcutt, Doyle, & Sonuga-Barke, 2005), the
UPT was examined in children with ADHD and typi-
cally developing (TD) children.

ADHD is a neurodevelopmental disorder character-
ized by hyperactivity, inattention, and impulsive behavior
(American Psychiatric Association, 2013). EF deficits
have been proposed to be important neuropsychological
correlates of ADHD (Pennington & Ozonoff, 1996) and
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have been associated with difficulties in behavioral, social,
and academic functioning at home and school (Clark,
Prior, & Kinsella, 2000; Willcutt, Doyle, Nigg, Faraone,
& Pennington, 2005), and poor outcomes in adulthood
(Barkley & Murphy, 2010; Biederman et al., 2004).
Reliable differences in EF have been found between indi-
viduals with ADHD and nonclinical controls using both
performance-basedmeasures and rating scales (Barkley &
Fischer, 2011; Barkley & Murphy, 2010; Biederman et al.,
2007; Mahone et al., 2002; Mahone & Hoffman, 2007;
Toplak, Jain, & Tannock, 2005; Willcutt et al., 2005).

Barkley’s model of EF emphasizes the importance of
self-directed behavior to explain difficulties of children
with ADHD (Antshel, Heir, & Barkley, 2014; Barkley,
1997, 2014). According to this model, successful EF-
related behavior requires self-regulation processes in
which the individual must employ six self-directed
actions: attention, restraint (e.g., inhibition), sensing
(e.g., nonverbal working memory), speech (verbal
working memory), emotions and motivations, and
planning in order to modify one’s behavior and achieve
a desired goal. Additionally, a contrast has been drawn
between external EF and self-directed EF (Snyder &
Munakata, 2010). For instance, EF can be externally
driven, as in the case where a child is able to perform
behaviors towards completing a goal when given exter-
nal reminders (e.g., a parent reminding a child to pack
their school bag), or self-directed, when the child must
independently determine what goals to carry out and
when without external cues provided (e.g., completing
worksheets independently during class time; Barker et
al., 2014).

Given that EF difficulties are associated with ADHD,
there is considerable interest in developing methods for
the assessment of these difficulties (Corkum, Andreou,
Schachar, Tannock, & Cunningham, 2007; Rosetti et al.,
2018, 2016; Toplak et al., 2013). In clinical settings, EFs
have generally been assessed using two methods: perfor-
mance-based measures and rating scales. Performance-
based measures are tasks administered according to stan-
dardized procedures, completed during one-to-one test-
ing. These measures are structured such that examiners
present detailed instructions, specific prompts, and feed-
back to children. The examinee’s performance is usually
assessed in terms of accuracy or response time (Strauss et
al., 2006). Rating scales were developed to be an ecologi-
cally valid measure of a children’s behavior in everyday
situations (Roth, Isquith, & Gioia, 2005), and in children
are completed by parents or teachers. For a comprehen-
sive review of rating scales assessing EF see Malloy and
Grace (2005).

A lack of convergence between performance-based
measures and rating scales has been demonstrated in

the literature (Toplak et al., 2013).1 This discordance
may be attributed to the design and purpose of these
two forms of measurements. Specifically, rating scales
assess behaviors related to EFs in everyday, unstruc-
tured activities, whereas performance-based measures
assess EF performance during structured activities. The
explicit structure provided during performance-based
tasks greatly reduces the demands on an examinee
(Clark et al., 2000); thus variability in self-direction
skills are not assessed by these measures, as the struc-
ture and organization of the task are provided, and the
examiner effectively serves as a source of external EF
(Kaplan, 1988; Salthouse, Atkinson, & Berish, 2003;
Stuss & Benson, 1986). This may lead to an under-
estimate of the engagement and initiation of executive
function skills (Gioia & Isquith, 2004), which we refer
to as the self-directed aspect of EF. This is especially
relevant for children with ADHD, as high-structure
environments have been reported to increase attentive-
ness in this population (Draeger, Prior, & Sanson,
1986; Mahone & Hoffman, 2007), whereas difficulties
are observed in less structured everyday situations,
such as free play and loosely structured classroom
activities (Clark et al., 2000; Imeraj et al., 2016). This
discrepancy between measures results in a “gap” in
assessment practices, in which parent and teacher
reported EF deficits may not be adequately captured
in one-to-one testing during an assessment using per-
formance-based measures of EF. Adding an unstruc-
tured performance-based measure to an assessment
will enhance the assessment by providing an in vivo
method to capture challenges with self-directed EF,
which may be more relevant to difficulties observed
in everyday situations at home and at school (Clark et
al., 2000; Imeraj et al., 2016).

In addition, common comorbidities with ADHD
include oppositional defiant disorder (ODD), conduct
disorder (CD), and internalizing disorders (e.g., anxiety
and depression), which may also impact EF performance
(Hobson, Scott, & Rubia, 2011; Manassis, Tannock, &
Barbosa, 2000; Menghini et al., 2018; Pliszka, 1989;
Rothenberger et al., 2000; Salum et al., 2014; Schatz &
Rostain, 2006). Medication is often prescribed to amelio-
rate the symptoms of ADHD and has been shown to have
favorable effects on EF (Brown et al., 2011; Green et al.,
2011; Snyder, Maruff, Pietrzak, Cromer, & Snyder, 2008).
Thus, we examined the impact of these variables in our
study, where possible.

The purpose of the current study was to examine
the role of structure in performance-based measures
as an explanation for the low to modest association
between EF rating scales and performance-based
tasks. We developed and examined a novel
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unstructured performance-based task, which mini-
mized both the structure of the task and the structure
imposed by the examiner. Given the extensive litera-
ture on ADHD-related difficulties displayed on both
performance-based and rating scale EF measures
(Barkley & Fischer, 2011; Barkley & Murphy, 2010;
Biederman et al., 2007; Krieger & Amador-Campos,
2017; Mahone et al., 2002; Mahone & Hoffman, 2007;
Nigg et al., 2005; Scheres et al., 2004; Toplak,
Bucciarelli, Jain, & Tannock, 2008; Toplak et al.,
2013; Willcutt et al., 2005), we examined this task in
both TD children and children with ADHD.

We compared performance on the UPT as well as
associations between the UPT and performance-based
measures and parent-completed behavioral ratings of
EF in a sample of 8- to 12-year-old children with
ADHD and a TD group. We expected that children
with ADHD would display poorer performance on
performance-based measures of EF (inhibition and
set-shifting) and the UPT and more EF difficulties on
the rating scale than the TD group. We also predicted
that the UPT would be significantly correlated with
both the performance-based and rating measures of
EF, but that EF ratings and performance-based mea-
sures were not expected to be correlated. We expected
that performance on the UPT would be predicted
uniquely by both performance-based and rating mea-
sures of EF, and that the UPT would be a significant
predictor of clinical group membership.

Method

Participants

Eighty children between the ages of 8 and 12 years
(M = 9.56 years, SD = 1.29, 26 females) and their

caregivers from a metropolitan city in Canada were
included in the study. Demographic information can
be found in Table 1. The sample consisted of two
groups of children: a clinical sample of children with
a diagnosis of ADHD (n = 38) and a typically devel-
oping (TD) sample of children (n = 42). Children in
the clinical group were recruited from an outpatient
mental health service, private psychological practices,
and advertising on a website that provides education
for families who have children with ADHD. The TD
group was recruited by advertising the study in the
community. There were no significant differences in
age or gender distribution between groups. Inclusion
criteria for the clinical group were a prior diagnosis of
ADHD and meeting diagnostic criteria for ADHD on
the Computerized Diagnostic Interview Schedule for
Children–Parent Version (C-DISC; Fisher, Lucas,
Sarsfield, & Shaffer, 2006) and a t-score ≥70 on the
Child Behavior Checklist Attention Scale (Achenbach
& Rescorla, 2001). Inclusion criteria for the TD group
were absence of a prior diagnosis of ADHD and not
meeting diagnostic criteria for ADHD on the C-DISC.
All children were required to have at least borderline
intellectual functioning (i.e., IQ ≥70). At recruitment
all caregivers were asked whether children had any
diagnosed learning disorders, and whether they were
able to read independently. If children were unable to
read independently they were not eligible to partici-
pate. The clinical group had an estimated full-scale
age-corrected IQ score of 105.84 (SD = 14.17), and the
TD group had a score of 109.64 (SD = 8.42), which
did not differ statistically, t(78) = 1.44, p = .155,
d = 0.32. Parents were not asked to make any changes
to their child’s medication schedule prior to testing.
There were no differences in the intelligence raw
score, t(36) = 0.28, p = .779, d = 0.09, or EF

Table 1. Participant demographic characteristics.
ADHD
(n = 38)

TD
(n = 42)

M (SD) n (%) M (SD) n (%)

Age (years) 9.55 (1.37) 9.57 (1.23)
Gender (male) 27(71) 27 (64)
Medication status 19 (50) 0 (0)
Comorbid disorders
Learning disorder 10 (26.3) 1 (2.4)
Language impairment 2 (5.3) 1 (2.4)
Oppositional defiant disorder 18 (47.4) 0 (0)
Conduct disorder 1 (2.6) 0 (0)
ODD+CD 3 (7.9) 0 (0)

Ethnicity
Caucasian 19 (50) 33 (78.6)
Latin American 1 (2.6) 1 (2.4)
Other 6 (15.8) 1 (2.4)
Multiethnic 12 (31.6) 7 (16.7)

Note. ADHD = attention-deficit/hyperactivity disorder; TD = typically developing; ODD = oppositional defiant disorder;
CD = conduct disorder.
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performance on the Trail Making Test, t(36) = 1.62,
p = .114, d = 0.53, or Stroop Color–Word test, t
(36) = 1.47, p = .150, d = 0.48, between children
with ADHD who were medicated and those who
were not medicated.

Measures

Screening and diagnostic measures
Kaufman Brief Intelligence Test, Second Edition
(KBIT–2; Kaufman & Kaufman, 2004). The
Kaufman Brief Intelligence Test, Second Edition
(KBIT–2) is a brief individualized test of intellectual
abilities. It consists of three subtests that measure
verbal and nonverbal abilities. Two scores were
derived from the total composite of these measures:
an age-corrected IQ score and a non-age-corrected
intellectual ability score. A composite, non-age-cor-
rected, score of intellectual abilities was obtained by
summing the standardized z-scores of each raw score
and was used in the analyses. Higher scores indicate
higher abilities.

Computerized Diagnostic Interview Schedule for
Children–Parent Version (C-DISC; Fisher et al.,
2006). The C-DISC is a computerized structured
interview designed to assess Diagnostic and
Statistical Manual of Mental Disorders–Fourth
Edition (DSM–IV)/Diagnostic and Statistical Manual
of Mental Disorders–Fifth Edition (DSM–5) psychia-
tric disorders, symptoms, and level of impairment in
children and adolescents aged 6 to 17 years. The
Attention-Deficit/Hyperactivity Disorder (ADHD),
Oppositional Defiant Disorder (ODD), and Conduct
Disorder (CD) subscales were administered to parents
by trained graduate students in clinical psychology
supervised by a registered psychologist. The number
of ADHD, ODD, and CD symptoms and impairment
scores for each of these diagnoses were used in the
analyses.

Child Behavior Checklist (CBCL; Achenbach &
Rescorla, 2001). The Child Behavior Checklist
(CBCL) was completed by parents and used to assess
various emotional and behavioral problems in children
and adolescents aged 6 to 18 years. The DSM ADHD,
oppositional defiant problems, conduct problems, anxi-
ety, and depression raw and t-scores were used.

Executive function rating task
Barkley Deficits in Executive Functioning Scale–
Children and Adolescents Short Form (BDEFS–CA;
Barkley, 2012). The Barkley Deficits in Executive

Functioning Scale–Children and Adolescents
(BDEFS–CA) Short Form is a parent completed rating
scale that assesses executive functioning in daily activ-
ities. It consists of 20 items for parents to rate their
child’s abilities in time management, organization, pro-
blem solving, self-restraint, self-motivation, and self-
regulation of emotions over the last six months. This
questionnaire was chosen due to its particular rele-
vance to individuals with ADHD and the emphasis
on self-directed actions in daily EF (Barkley, 2012,
2014). A total score was derived by summing answers
across all questions. Higher scores indicate difficulties
with executive functioning.

Executive function performance tasks
Trail-Making Test (TMT; Reitan, 1971). The Trail-
Making Test (TMT) provides a measure of set-shifting
or mental flexibility. This task was chosen as set-shift-
ing has been shown to be impaired in individuals with
ADHD (Martel, Nikolas, & Nigg, 2007). Part A
requires the participant to connect 25 numbered circles
in numerical order with a pencil. Part B requires parti-
cipants to connect alternating letters and numbers in
alphanumerical order. The dependent measure for this
task was the completion time for Part B minus the
completion time on Part A (Strauss et al., 2006).
Higher scores indicate difficulties in set-shifting
abilities.

Stroop Color–Word Test (Golden, 1978). The Stroop
test measures interference control, a type of inhibition
(Friedman & Miyake, 2004). This task was selected as
inhibition is one of the most commonly found deficits
in individuals with ADHD (Hart, Radua, Nakao,
Mataix-Cols, & Rubia, 2013; Martel et al., 2007;
Willcutt et al., 2005). Across conditions, participants
are presented with stimuli and are asked to read/name
colors as quickly as they can without making errors.
The three conditions are: word reading, color naming,
and interference. In the interference condition partici-
pants were presented with words printed in an incon-
gruent ink color (i.e., the word red was printed in
yellow ink) and were asked to say the color, not read
the word. The dependent variable was the total naming
time for the interference condition, minus the total
naming time for the color-naming condition (Strauss
et al., 2006). Higher scores indicate difficulties in
inhibition.

For some of the analyses, a composite executive
function score summing Trail-MakingPart B – Part A

time and Stroop interference time was used; the corre-
lation between these measures was r = .41, p < .001.
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Experimental measure
Unstructured Performance Task (UPT). This task was
developed with the purpose of assessing self-directed
performance while minimizing structure imposed by
the task and the examiner. Successful performance on
this task requires self-direction by the participant, as the
examiner provides minimal direction. This task is pre-
sented on an 11 × 17“ sheet of paper. The sheet con-
tains 42 simple questions from the domains of math,
reading, and general knowledge as well as rote copying
tasks. Items are arranged in an unstructured manner on
the page. Items were designed to be easy for children
ages 8 to 12 years. However, to account for potential
differences in abilities, children were instructed to circle
an item if they did not understand or know the answer;
this was done to control for task difficulty. Figure 1
displays a sample of this measure. The instructions
were as follows: “I would like you to complete the
following worksheet. If you do not know the answer
for any of the problems, just circle it and go on to the
next problem. I cannot read any of the questions to
you. Just do your very best, and when you are done,
please bring the worksheet to me.” After providing the
instructions the examiner remained unobtrusively in
the room and did not provide any further assistance
with the task. An accompanying Examiner Behavioral

Checklist was completed by the examiner while the
participant was engaged in the task in order to collect
information about behaviors children displayed while
completing the task. Behaviors were rated as 1 = not at
all; 2 = a little bit; 3 = very much measuring for fidgety
behaviors (e.g., squirming), off-task behaviors (e.g.,
doodling), verbalizations (e.g., humming), physical
frustration (e.g., hitting table), verbal frustration (e.g.,
grunting), verbal refusal, and physical refusal. The com-
pletion time was recorded for each participant. In order
to avoid undue burden on the examinee the task was
discontinued after 10 min even if the participant had
not completed the task; the participant was not
informed that completion time would be recorded or
that the task would be discontinued after 10 min. If
participants finished the task prior to the 10-min mark
they would hand it back to the examiner, as per the
instructions (e.g., “please bring the worksheet to me”).
If the participant had not yet finished the examiner said
“you may stop now.” As a further exploratory question,
participants were also asked to rate how hard they tried
on this task on a 5-point scale, anchored by visuals of a
figure carrying a heavy box on their back (5 = heavy
load, 1 = light load) and how hard they tried on this
task (5 = I tried very hard, 1 = I did not try at all).
Cronbach’s alpha for the 42 items was .94. Participants

6+0= 7-6= How old are you?

4X2= Name a shape.   What is this a picture of?  

Give a word that ends with 
the letter N.  

Shoe and your hyme?

Draw a flower.  Name a farm 
animal.

3+2= 

9-4= What rhymes with flip? Is this a square? 
3X4= What is the 

opposite of big? 
How many legs does 

a monkey have?  
6X3= Copy this pattern:

XXOOXXOO 
5+3= 

How many circles? 
Give a word that 
has 5 letters.  

Do beet and seat 
rhyme?  

What rhymes with
cat?  

Is popcorn a food?  9-1= 

How many letter p’s
are in this sentence:  
The perky pig ate 
purple potatoes 

Cross out each square. Give a word that 
starts with the 
letter L.  

Write your name. 8+4= 

Draw a triangle.  ?sgelevahselbatoD?4nahtreggib8sI
6-3= .drowaetirW

6X2= 

Do bark and part 
rhyme? 

 Write a number.  Finish the sentence:  

Bees live in a  

Name something bigger than a fly. 

?drowakcujsI

Figure 1. Sample of Unstructured Performance-Based Task.
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were scored on total number of correct items, incorrect
items, circled items, and blank items. Blank items refer
to items that had no markings (e.g., no answer either
correct or incorrect, no circle around the item).
Measures of accuracy, number of completed items,
completion time, and examiner behavior ratings were
used as dependent measures. Group differences
between correct, incorrect, circled, and blank items
were investigated. The distributions of these variables
were negatively skewed, and they were log transformed
to reduce the skew. A higher score on the UPT total
correct items was associated with higher performance.

Other tasks
Impairment Rating Scale (IRS; Fabiano et al., 2006).
The IRS is a seven-item measure of child functioning in
several developmentally important areas. The domains
assessed include impairment in peer relationships, sib-
ling relationships, parental relationships, academic pro-
gress, self-esteem, general family functioning, and
overall severity of problem behavior. The mean impair-
ment rating across all items was used in the present
study. A higher score indicated more impairment.

Procedure

Two trained examiners met with each child and their
parent(s). Informed consent and assent were obtained.
One examiner administered measures to the child, and
the other examiner administered measures to the parent.
Time to complete testing ranged from 90 to 120 min; each
participant received an honorarium of $20. All procedures
were approved by the institutional research ethics board
at the outpatient mental health hospital and university.

Statistical analyses

All statistical analyses were conducted using SPSS
Version 24. The significance level for research ques-
tions was set at the standard p < .05, adjusted for
multiple comparisons using the Holm–Bonferroni
method (Holm, 1979). Raw scores were used in the
analyses as statistically controlling for IQ when exam-
ining EF reduces much of the variance that constitu-
tes these abilities during periods of development with
considerable cognitive change, in both typically
developing and neurodevelopmental samples
(Dennis et al., 2009; Rizeq, Flora, & Toplak, 2017).
Normality of the variables investigated was tested
using the Shapiro–Wilk test of normality and visual
inspection of histograms and Q–Q plots. As the vari-
ables on the experimental tasks were negatively
skewed (indicating that accuracy was relatively high

on these tasks), analyses were conducted using both
parametric and nonparametric techniques, and we
obtained parallel findings. One parent of a TD child
did not complete the C-DISC, so the CBCL was used
to screen for inclusion in the control group. Data for
three TD participants were missing on the C-DISC,
CBCL, and BDEFS–CA; data were imputed based on
group means.

Results

Group characteristics

Table 2 displays the characteristics of each group on the
measures. In this table, we present the raw untransformed
scores. Children with ADHD had significantly longer time
on Trail-MakingPart B – Part A time, t(78) = −2.62, p = .011.
d = 0.58, and Stroop interference time, t(78) = −2.44,
p = .017, d = 0.54, and higher ratings of difficulties on the
BDEFS–CA, t(78) = −11.54, p < .001, d = 2.55, than the TD
group. The clinical group also had significantly more
ADHD, t(78) = −26.04, p < .001, d = 5.76, ODD, t
(78) = −7.29, p < .001, d = 1.65, and CD symptoms, t
(78) = – 6.53, p < .001, d = 1.43, on the C-DISC as well as
impairment associated with ADHD, t(78) = −21.65,
p < .001, d = 4.79, ODD, t(78) = −11.05, p < .001,
d = 2.42, and CD, t(78) = −3.12, p = .005, d = 0.68, than
the TD group. The clinical group also had significantly
higher levels of ADHD, t(78) = −14.87, p < .001, d = 3.31,
oppositional defiant problems, t(78) = −8.68, p < .001,
d = 1.92, conduct problems, t(78) = −5.63, p < .001,
d = 1.24, anxiety, t(78) = −4.28, p < .001, d = 0.95, and
depression, t(78) = −5.73, p < .001, d = 1.26, on the CBCL,
and a higher mean impairment rating on the IRS, t
(78) = −12.12, p < .001, d = 2.68.

Group differences on the UPT

Scores on the UPT are presented in Table 3. Given that
the UPT had 42 items, the TD group displayed very
high levels of performance based on the total correct
and total completed raw scores. Overall, the children
with ADHD showed lower performance on the UPT
than TD children. Children with ADHD had signifi-
cantly fewer correct items, t(78) = 4.12, p < .001,
d = 0.90, and more blank items, t(78) = −3.60,
p = .001, d = 0.79, and took significantly longer to
complete the task than the TD group, t(78) = −2.95,
p = .004, d = 0.65. Cohen’s d effect sizes suggest
medium to large effect sizes. There were no differences
on incorrect items, t(78) = 0.10, p = .923, d = 0.02. The
difference between groups on circled items, t
(78) = −2.53, p = .014, d = 0.55, did not meet statistical
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significance after applying the Holm–Bonferroni
correction.

As the sample included children with learning dis-
orders and language impairment in the ADHD and TD
groups, we re-ran the analyses excluding children with
these comorbidities and found the same pattern of
group differences on the UPT. Specifically, children
with ADHD had significantly fewer correct items, t
(64) = 3.28, p = .002, d = 0.76, had more blank items,
t(64) = −3.48, p = .001, d = 0.79, and took significantly
longer to complete the task, t(64) = −3.27, p = .002,
d = 0.78, than the TD group. There was no difference
on incorrect items, t(64) = 0.32, p = .749, d = 0.12. The
difference in circled items, t(64) = −2.11, p = .039,
d = 0.48, did not meet statistical significance after

Holm–Bonferroni correction. In addition, an analysis
was conducted to determine whether comorbid disrup-
tive behavior disorders (i.e., ODD or CD) had an effect
on UPT performance and behaviors in the clinical
group. Diagnoses were dichotomized as ADHD only
(n = 16) or ADHD with comorbid ODD and/or CD
(n = 22). With respect to performance, children with
comorbid disorders did not have significantly fewer
correct items than children with ADHD only, t
(36) = 0.69, p = .689, d = 0.13.

On the Examiner Behavioral Checklist, children
with ADHD showed significantly more fidgety beha-
viors, t(78) = −4.06, p < .001, d = 0.91, off-task beha-
viors, t(78) = −3.08, p = .003, d = 0.67, and
verbalizations, t(78) = −4.14, p < .001, d = 0.88.

Table 3. Group differences on the Unstructured Performance Task.
ADHD
M (SD)

TD
M (SD) t(78) Cohen’s d effect size

Performance
Correct raw score 32.00 (8.84) 38.05 (3.33) 4.12* 0.90
Incorrect raw score 2.36 (1.88) 2.40 (1.44) 0.097 0.02
Circled raw score 2.92 (5.81) 0.55 (1.74) −2.53 0.55
Blank raw score 4.71 (6.64) 0.95 (1.29) −3.60* 0.79
Items completed 37.29 (6.64) 41.05 (1.29) 3.60* 0.79
Completion time (s) 414.18 (140.17) 335.48 (96.51) −2.95* 0.65

Behavior Checklist rating (1 = not at all)
Fidgety behaviors 1.61 (0.64) 1.14 (0.35) −4.06* 0.91
Off-task behaviors 1.26 (0.55) 1.00 (0.00) −3.08* 0.67
Verbalizations 1.55 (0.65) 1.10 (0.30) −4.14* 0.88
Verbal frustration 1.13 (0.34) 1.00 (0.00) −2.49 0.54
Physical frustration 1.05 (0.23) 1.00 (0.00) −1.51 0.33
Verbal refusal 1.05 (0.23) 1.00 (0.00) −1.51 0.33
Physical refusal 1.05 (0.23) 1.00 (0.00) −1.51 0.33

Ratings of effort
Difficulty 1.73 (1.41) 1.02 (1.09) −2.51 0.56
Effort 3.84 (1.30) 4.40 (0.94) 2.24 0.49

Note. These are all raw scores.ADHD = attention-deficit/hyperactivity disorder; TD = typically developing.
*Remain significant at p < .05 after applying Holm–Bonferroni correction.

Table 2. Clinical and cognitive characteristics of sample.
ADHD
(n = 38)

TD
(n = 42) t(78)

Cohen’s d
effect size

IQ composite (age-corrected) 105.84 (14.71) 109.64 (8.42) 1.43 0.29
BDEFS–CA total score 52.33 (10.87) 29.32 (6.65) −11.54*** 2.55
Trail-MakingPart B – Part A time (s) 115.58 (68.89) 82.10 (43.69) −2.62** 0.58
Stroop interference time (s) 52.21 (23.98) 41.29 (15.60) −2.44* 0.54
C-DISC ADHD symptoms 15.11 (2.89) 1.32 (1.76) −26.04*** 5.76
C-DISC ADHD impairment 11.95 (2.90) 0.49 (1.74) −21.65*** 4.79
C-DISC ODD symptoms 8.45 (2.56) 3.48 (3.41) −7.29*** 1.65
C-DISC ODD impairment 9.08 (4.86) 0.37 (1.53) −11.05*** 2.42
C-DISC CD symptoms 3.40 (3.12) 0.22 (0.41) −6.53*** 1.43
C-DISC CD impairment 3.13 (6.51) 0 (0) −3.12** 0.68
CBCL ADHD total score 9.06 (2.46) 1.78 (1.91) −14.87*** 3.31
CBCL oppositional defiant problems total score 5.19 (2.57) 1.21 (1.42) −8.68*** 1.92
CBCL conduct problems total score 4.39 (3.49) 1 (1.65) −5.63*** 1.24
CBCL anxiety total score 5.78(4.16) 2.11 (3.07) −4.28*** 0.95
CBCL depression total score 4.81 (4.38) 0.98 (1.80) −5.73*** 1.26
IRS mean impairment score 3.26 (1.40) 0.33 (0.66) −12.12*** 2.68

Note. ADHD = attention-deficit/hyperactivity disorder; TD = typically developing; ODD = oppositional defiant disorder; CD = conduct disorder; BDEFS–
CA = Barkley Deficits in Executive Function Scale–Children and Adolescents Short Form; C-DISC = Computerized Diagnostic Interview Schedule for
Children; CBCL = Child Behavior Checklist; IRS = Impairment Rating Scale. These are all raw scores.

*p < .05. **p < .01. ***p < .001.
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Group differences in verbal frustration did not meet
statistical significance after applying a Holm–
Bonferroni correction, t(78) = −2.49, p = .015,
d = 0.54. Cohen’s d effect sizes suggest medium to
large effect sizes. There were no significant differences
for physical frustration, t(78) = −1.51, p = .136,
d = 0.33, verbal refusal, t(78) = −1.51, p = .136,
d = 0.33, or physical refusal, t(78) = −1.51, p = .136,
d = 0.33.

Participants were also asked to rate the subjective
difficulty and their subjective effort for each task on a
4-point scale. Children in the ADHD group rated the
UPT as being significantly more difficult, t(78) = −2.51,
p = .028, d = 0.56, and as “trying less hard,” t
(78) = 2.24, p = .014, d = 0.49, than the TD group.

Associations between the UPT and age, intellectual
ability, performance-based tasks of executive
function, rating scale of executive function, and
impairment

Pearson’s correlations between the UPT total correct
score, age, intellectual ability, EF performance-based
tasks (Trail-MakingPart B – Part A time, Stroop interfer-
ence time, and EF task composite), the EF rating mea-
sure (BDEFS–CA), and impairment rating scale in the
total sample can be found in Table 4. Age was signifi-
cantly correlated with intellectual abilities (r = .54,
p < .001), Stroop interference time (r = .39, p < .001),
EF task composite (r = .40, p < .001), and the UPT total
correct (r = .45, p < .001), all in the expected direction,
with older age associated with better performance. The
correlation between age and Trail-MakingPart B – Part A

time (r = .28, p = .013) was not statistically significant
after Holm–Bonferroni correction for multiple com-
parisons. Age was not significantly correlated with the
BDEFS–CA (r = −.03, p = .806) or with the impairment
score (r = −.02, p = .846). Similarly, intellectual ability
was correlated with Stroop interference time (r = .33,
p = .003), Trail-MakingPart B – Part A time (r = .39,

p < .001), the EF task composite (r = .43, p < .001),
and the UPT (r = .60, p < .001), with higher intellectual
ability associated with higher performance on EF tasks
and the UPT. Intellectual ability was not significantly
associated with the BDEFS–CA (r = .08, p = .466) or
with the impairment score (r = −.10, p = .365). The
UPT was significantly associated with age (r = .45,
p < .001), intellectual ability (r = .60, p < .001),
Stroop interference (r = .44, p < .001), Trail-
MakingPart B – Part A (r = .61, p < .001), EF composite
(r = .62, p < .001), BDEFS–CA (r = .34, p = .002), and
impairment score (r = −.36, p = .001). The BDEFS–CA
was not significantly associated with either Stroop
interference (r = .18, p = .111) or Trail-MakingPart B –

Part A (r = .12, p = .293), or with EF composite score
(r = .18, p = .115) but was significantly associated with
impairment ratings (r = −.73, p < .001).

Significant differences in the strength of the correla-
tions between EF performance-based tasks, the EF rat-
ing scale, and the UPT can be conducted using Steiger’s
z test. It is important to note that the EF rating scale
(BDEFS–CA) was not significantly correlated with any
of the EF performance-based tasks or the EF composite
score, whereas the UPT was significantly correlated
with both of the EF performance-based measures and
the BDEFS–CA. In this analysis, our purpose was to
determine the relative strength of the correlations
between the UPT and currently employed measures
of EF (i.e., performance-based tasks, ratings scales)
against the correlation between the EF measures.
First, the correlation between the BDEFS–CA and
UPT (r = .34, p = .002) was significantly stronger
than the correlation between the BDEFS–CA and EF
composite (r = .18, p = .115; z = 2.61, p < .001). Second,
the correlation between the EF composite and UPT
(r = .62, p < .001) was significantly stronger than the
correlation between the EF composite and BDEFS–CA
(r = .18, p = .115; z = 4.81, p < .001). Third, the
correlation between the UPT and the EF composite
(r = .62, p < .001) was significantly stronger than the

Table 4. Correlations between variables in the total sample.
1 2 3 4 5 6 7 8

1. Age (months) —
2. Intelligence composite raw score

(not age corrected)
.54* —

3. Trail-MakingPart B – Part A timea .28 .39* —
4. Stroop interference timea .39* .33* .41* —
5. EF task compositea .40* .43* .84* .84* —
6. BDEFS–CA ratingsa −.03 .08 .12 .18 .18 —
7. UPT total correct .45* .60* .61* .44* .62* .34*
8. Impairment score −.02 −.10 .27 .23 .30 −.73* −.36* —

Note. EF = executive function; BDEFS–CA = Barkley Deficits in Executive Function Scale–Children and Adolescents Short Form; UPT = unstructured
performance-based task.

aScores were reflected such that higher scores indicate better performance.
*Remain significant at p < .05 after applying Holm–Bonferroni correction.
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correlation between the UPT and BDEFS–CA (r = .34,
p < .001; z = 2.37, p = .02). Taken together, this pattern
of associations suggests that the UPT is more strongly
correlated with both the performance-based tasks and
rating scale than these measures are with one another.
However, the UPT was more strongly associated with
the performance-based tasks than with the rating scale.

Regression analyses

Table 5 presents the results of multiple regression
analysis predicting UPT performance. Both the execu-
tive function performance-based composite and the
BDEFS–CA rating scale significantly predicted perfor-
mance on the UPT, F(2, 77) = 30.39, p < .001. Both
performance-based tasks and the BDEFS–CA rating
scale added significantly to the prediction, accounting
for 33% and 5% of the unique variance, respectively.
This suggests that performance on the UPT is
explained by both performance-based measures of EF
and ratings of EF.

Table 6 presents the logistic regression analyses to
examine whether the UPT, EF rating scales, and per-
formance-based tasks of EF predict group membership
(ADHD versus TD). When entered as a sole predictor,
UPT total correct significantly predicted group mem-
bership (χ2 = 12.60, p < .001) and correctly classified
74% of the cases. When the UPT was added alongside
the EF performance composite the overall model was
significant (χ2 = 13.83, p = .001), and only the UPT, not
the EF composite, made a unique statistically signifi-
cant contribution to the model. The model correctly
classified 68% of the cases. When the UPT was entered
alongside the BDEFS–CA the overall model was sig-
nificant (χ2 = 71.07, p < .001). Only the BDEFS–CA
rating scale made a unique statistically significant con-
tribution to the model. The model correctly classified
88% of the cases. When the EF task composite and the
BDEFS–CA rating scale were entered as predictors of
group membership the overall model was significant,

(χ2 = 76.59, p < .001). Both the EF performance com-
posite and the BDEFS–CA rating scale made unique
statistically significant contributions to the model. The
model correctly classified 90% of the cases.

Discussion

The purpose of this study was to examine the
Unstructured Performance-Based Task (UPT), a novel
measure to assess the role of structure in the assess-
ment of EFs on performance-based measures. The UPT
was developed to minimize the structure imposed by
the examiner so that performance is determined by the
self-direction and initiative of the examinee.

There were group differences between children with
ADHD and TD children on the performance-based
measures of EF, the UPT, and the Examiner
Behavioral Checklist, with poorer EF performance
seen in children with ADHD across all of these mea-
sures than in the TD group. Children with ADHD were

Table 5. Multiple linear regression predicting UPT total correct
items.

Variable
Standardized

β t
Unique variance

explained

Performance EF
Composite

−0.58 −6.72** .33

BDEFS–CA −0.23 −2.69* .05
Overall regression: F (2, 77) = 30.39***
Multiple R = .66
Multiple R2 = .44

Note. UPT = unstructured performance-based task; EF = executive function;
BDEFS–CA = Barkley Deficits in Executive Function Scale–Children and
Adolescents Short Form.

*p < .05. **p < .01. ***p < .001.

Table 6. Logistic regression predicting group membership with
total sample.

B (SE) Wald
Odds ratio
[95% CI]

Regression 1
UPT total items correct −2.62 (0.82) 10.10*** 0.07 [0.02, 0.37]
Cox & Snell R2 = .15
Nagelkerke R2 = .19
χ2(1) = 12.60***

Regression 2
EF task composite 0.45 (0.16) 7.50** 1.56 [1.14, 2.15]
Cox & Snell R2 = .11
Nagelkerke R2 = .14
χ2(1) = 9.11**

Regression 3
BDEFS–CA 0.25 (0.06) 19.00*** 1.29 [1.15, 1.44]
Cox & Snell R2 = .58
Nagelkerke R2 = .77
χ2(2) = 68.91***

Regression 4
UPT total items correct −2.01 (0.97) 4.25* 0.43 [0.02, 0.91]
EF task composite 0.22 (0.20) 1.19 1.24 [0.84, 1.83]
Cox & Snell R2 = .16
Nagelkerke R2 = .21
χ2(2) = 13.83***

Regression 5
UPT total items correct −1.61 (1.14) 1.99 0.20 [0.02, 1.87]
BDEFS–CA 0.25 (0.06) 17.31*** 1.28 [1.14, 1.44]
Cox & Snell R2 = .59
Nagelkerke R2 = .79
χ2(2) = 71.07***

Regression 6
EF task composite 0.86 (0.37) 5.37* 2.37 [1.14, 4.91]
BDEFS–CA 0.28 (0.07) 16.92*** 1.32 [1.16, 1.51]
Cox & Snell R2 = .62
Nagelkerke R2 = .82
χ2(2) = 76.59***

Note. CI = confidence interval; EF = executive function; BDEFS–CA =
Barkley Deficits in Executive Function Scale–Children and Adolescents
Short Form; UPT = unstructured performance-based task. Holm–
Bonferroni correction was applied to account for multiple comparisons.
All regression models remained significant.

*p < .05. **p < .01. ***p < .001.
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also rated as having significantly more EF difficulties in
everyday activities on the BDEFS–CA. The group dif-
ferences on the performance-based measures of EF and
ratings of EF are consistent with the ADHD literature
(Barkley & Fischer, 2011; Barkley & Murphy, 2010;
Biederman et al., 2007; Mahone et al., 2002; Mahone
& Hoffman, 2007; Toplak et al., 2005; Willcutt et al.,
2005).

On the UPT, children with ADHD had signifi-
cantly fewer correct items, circled more items, left
more items blank, and took longer to complete the
task than the TD group. These effects remained sig-
nificant after controlling for ODD, CD, learning dis-
orders, and language impairment. Group differences
were also found on the Examiner Behavioral
Checklist. Specifically, children with ADHD were
rated as showing significantly greater frequencies of
fidgety (e.g., squirming in chair, tapping table with
pencil) and off-task behaviors (e.g., doodling on sheet,
playing with pencil) as well as made more verbaliza-
tions (e.g., singing, humming) than the TD group.
These findings suggest that by minimizing the struc-
ture in the UPT, we were able to obtain a brief
behavioral sample of how a child may behave in a
less structured setting (e.g., the classroom, free play).
We also asked participants how difficult they found
the UPT and how hard they tried on the UPT. The
clinical group reported that the task was harder than
the TD group did, and they reported exerting less
effort than the TD group. It may be that the clinical
group found the required self-direction challenging,
given that the actual test items were very easy.
Consequently, if the clinical group found the task
more difficult, this may have resulted in an inclina-
tion for them to exert less effort. These findings con-
tribute to the growing literature on the experience of
effort in ADHD-related difficulties, including clinical
and at-risk samples (Hsu, Eastwood, & Toplak, 2017;
Van Liefferinge et al., 2016).

Several significant associations emerged among the
UPT variables, performance-based measures, and rat-
ing scales. Consistent with past literature, associations
between the performance-based measures and the rat-
ing scale were not significant (Bodnar et al., 2007;
Mahone et al., 2002; McAuley et al., 2010; Toplak
et al., 2013). However, the UPT was significantly asso-
ciated with both the BDEFS–CA rating scale and the
EF performance-based measures. These patterns of
associations suggest that the UPT may be tapping
into common processes or skills that are assessed by
both performance-based measures and rating scales.
Our comparison of dependent correlations demon-
strated that the association between the UPT and EF

task composite was significantly higher than the asso-
ciation between the UPT and BDEFS–CA, but both
were statistically significant. These results suggest that
the UPT is more strongly related to performance-based
measures than to the rating scales, which may be
expected given the performance demands of these
tasks. The UPT was significantly associated with both
intellectual ability and age, which is what was expected
as both have been shown to be associated with EF
(Arffa, 2007; Brydges, Fox, Reid, & Anderson, 2014;
Miyake & Friedman, 2012; Romine & Reynolds, 2005;
Zelazo, Craik, & Booth, 2004). The BDEFS–CA was not
found to be significantly associated with age, but the
performance-based measures of EF were significantly
associated with age. When parents are answering ques-
tions on the BDEFS–CA, the questions do not provide
a specific reference point regarding age or development
to alert parents to take into account age-related differ-
ences, which may at least partly explain the lack of
association with age.

A multiple regression was conducted to determine
the contributions of performance-based measures and
rating scales in predicting performance on the UPT.
Results showed that both the performance-based mea-
sure composite and rating scale were significant pre-
dictors of UPT performance, as measured by correct
items on the UPT. This finding provides further sup-
port that the UPT is assessing a common aspect of the
EF as assessed across performance-based and rating
measures of EF. Although both measures entered as
significant predictors, performance-based measures
accounted for more variance than rating scales (33%
versus 5%). Again, this is not unexpected given the
performance requirements on the UPT (i.e., tasks are
completed by the child during one-to-one testing).
However, the important difference is that the UPT
requires more self-direction on the part of the exam-
inee for task completion than do the Stroop and Trail-
Making tasks. Moreover, the BDEFS–CA rating scale
still entered as a significant predictor of UPT perfor-
mance, suggesting that behaviors related to self-direc-
tion and initiative are captured on this task.

Logistic regression analyses showed that the UPT
predicted ADHD status above and beyond perfor-
mance-based measures; however, when rating scales
were entered as a predictor the UPT was no longer
significant. When entered as the sole predictor, the
prediction success of the UPT was 74%. The prediction
success of the EF composite was 61%, and the predic-
tion success of the BDEFS–CA rating scale was 88%.
When the UPT and EF composite were entered as
predictors, the prediction success of these measures
was 68%. The prediction success of the UPT and
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BDEFS–CA was 88%. The prediction success of the EF
composite and the BDEFS–CA was 90%. These find-
ings reinforce other studies that have recommended
using both performance-based measures and ratings
in the assessment of EFs (Krieger & Amador-Campos,
2017; McAuley et al., 2010; Toplak et al., 2013). Both of
these techniques have strengths and provide valuable,
nonredundant information about the child (Emery &
Levine, 2017; Krieger & Amador-Campos, 2017;
Toplak et al., 2013). The current results suggest that
the UPT is able to differentiate between children with
ADHD and TD children better than performance-
based measures of EF, but not better than the EF rating
scale. However, the significant association between the
UPT and EF ratings suggests that the UPT may be
tapping overlapping skills, and a measure like the
UPT may be preferable given that EF rating scales
include questions that are closely related to ADHD
symptoms (Barkley & Murphy, 2010; McAuley et al.,
2010; Toplak et al., 2013).

Taken together, these findings suggest the UPT may
address something that is currently lacking in our
current EF performance-based measures—specifically,
an assessment of how a child would perform in an
unstructured situation where little explicit direction is
given, and the child must employ self-direction for
successful task completion. The measurement of this
behavior during an assessment is a valuable indicator
of how the child will behave in unstructured situations
in which self-direction is pertinent, such as indepen-
dent work in the classroom. The assessment of these
types of difficulties is especially relevant for children
with ADHD as these individuals can present as atten-
tive and calm in one-to-one testing when instructions
are explicit, and tasks are simple and short (Mahone &
Hoffman, 2007), but display deficits in their everyday
activities that are indicated on parent or teacher beha-
vioral ratings. This discrepancy during assessment can
be confusing and frustrating for caregivers and
patients, as standardized testing may miss the types of
difficulties and deficits that are salient in day-to-day
life. By including an unstructured measure such as the
UPT in an assessment, the clinician would be able to
collect information about how the child performs in
less structured environments where self-direction is
required for success. This can allow the clinician to
directly comment on such EF-related behaviors that
other assessment tools may not capture. Use of the
UPT in children with ADHD may further elucidate
the nature of EF deficits in this population, especially
as they pertain to self-direction (Barkley, 1997).
Understanding the difference between how children
perform when given explicit instructions and structure

compared to when they must be self-directed and
decide how to approach and accomplish a goal has
important implications for understanding how EF def-
icits manifest in daily life. With further refinement, the
UPT may become a promising clinical measure to
characterize self-direction-related EF deficits, such as
in children with ADHD.

Limitations

One limitation in this study is that examiners were
not masked to ADHD diagnosis. This could have
potentially influenced them when completing the
Examiner Behavioral Checklist, but this would not
have impacted the participant’s performance on the
UPT. Second, although we were able to document the
presence of internalizing disorders in our sample, due
to sample size constraints we did not investigate the
impact of internalizing disorders on EF performance.
This will be a consideration in future investigations of
the UPT.

Additionally, we acknowledge the potential confound
of parent report, as both the C-DISC, which was used for
group inclusion, and BDEFS–CA, which was used as a
measure of everyday difficulties with EF, were completed
by the parent. In the logistic regression we found that the
BDEFS–CA was the best predictor of group status. One
explanation for this is the documented similarity between
EF rating scale items and ADHD symptoms (Barkley &
Murphy, 2010; McAuley et al., 2010; Toplak et al., 2013).
However, parents are the most common informant for
ADHD diagnosis, and EF rating scales also require adult
informants, who are typically parents.

Future directions

While EF deficits have been reported in comorbid dis-
ruptive disorders (Hobson et al., 2011; Rothenberger et
al., 2000; Salum et al., 2014), this has not been consistently
found in the literature (Barnett, Maruff, & Vance, 2009;
Clark et al., 2000; Oosterlaan, Scheres, & Sergeant, 2005;
Schachar, Mota, Logan, Tannock, & Klim, 2000). The
impact of comorbidities on the UPT should be investi-
gated in future studies.

Further consideration should be given to measure-
ment issues for the UPT. The UPT has easy items,
which is a design feature and not a flaw of this task.
One consequence is that typically developing chil-
dren may display ceiling-level performance on this
task, which results in significant negative skew when
examining performance on this task. There is cer-
tainly room to further develop the UPT in order to
conduct further empirical investigations of its
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potential and utility. Another future direction for the
UPT is to further analyze the “unstructured” aspect
of this task, by administering tasks with parallel
items to the same subjects, one in the same unstruc-
tured format and one in a grid-like format, in order
to determine the relative contribution of task struc-
ture on performance, and how this relates to estab-
lished measures.

An area for further study of the UPT is to explore
the utility of the UPT in other relevant populations. A
lack of convergence between rating scales and perfor-
mance-based measures has been documented in var-
ious neurological conditions including traumatic brain
injury in adults and children, as well as survivors of
pediatric brain tumor (Chaytor, Schmitter-Edgecombe,
& Burr, 2006; de Vries et al., 2017; Mangeot,
Armstrong, Colvin, Yeates, & Taylor, 2002; Vriezen &
Pigott, 2002; Wood & Liossi, 2006). Therefore, future
studies could explore the UPT in such samples, where
there is evidence of EF deficits as well as lack of con-
vergence between performance-based tasks and rating
scales.

Summary and conclusions

The current study included an examination of a novel
unstructured performance-based task (UPT) in chil-
dren with ADHD and TD children. Significant and
moderate associations were found between the UPT
with performance-based tasks and the rating scale.
There were no significant associations between the
rating scale and either performance-based task.
Furthermore, performance-based tasks and the rating
scale significantly predicted UPT performance. These
findings suggest that the UPT is assessing a common
underlying construct in performance-based tasks and
rating scales of EF, which we hypothesize to be
related to self-directedness that is not captured on
typical EF performance-based measures but is
assessed in rating scales. The results suggest that the
UPT may be a promising new measure to assess EF-
related difficulties related to self-direction in unstruc-
tured environments.
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Note
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based tasks. It is not clear whether the changes to this
rating scale would impact its associations with perfor-
mance-based tasks; however, no new items were added
to the clinical scales, making it unlikely that different
results would be obtained.
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