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Abstract 

Metacognitive ratings of effort are typically assessed by asking participants to indicate their 
mental effort on a performance-based task. Executive functions enable problem solving and goal 
attainment. Historically, EFs have been assessed using performance-based measures and rating 
scales. Research has shown a lack of association between these two methods. One framework 
used to understand this difference is the structure provided on performance-based measures and 
not provided on rating scales. This study investigated the role of structure by examining a novel 
Unstructured Performance-based Task (UPT-2) and metacognitive ratings of effort. Ninety-eight 
children between the ages of five and 11 years (M = 9.33, SD = 1.75, 47 females) from an 
independent school were recruited in Fall 2018. Significant associations emerged between the 
UPT-2, EF tasks and ratings, academic abilities, and metacognitive ratings of effort. The rating 
of effort required emerged as a predictor of performance on the UPT-2. Results suggest the UPT-
2 may be a promising measure to assess EF-related difficulties and provide an understanding of 
children’s behaviors in unstructured environments. Further, these findings consider the 
importance of specific reference points in rating scales. Finally, developmental sensitivity must 
be considered in future UPT-2 research to better understand the contribution of metacognitive 
ratings of effort and performance on an unstructured task. 
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Metacognitive Ratings of Task Difficulty, Effort Required and Affective Experience on an 

Unstructured Performance Task (UPT-2) in a Community Sample of Children 

 It has been consistently reported that performance-based measures of executive function 

and rating scale measures of executive function show a low to modest correlation (Bodnar et al., 

2007; Mahone et al., 2002; McAuley et al., 2010; Toplak et al., 2013). Executive functions (EFs) 

generally refer to higher-order abilities used for problem-solving and goal-directed behavior 

(Anderson, 2002; Diamond, 2013; 2020; Miyake et al., 2000; Pennington & Ozonoff, 1996) and 

executive function skills have been measured using performance-based tasks (Diamond, 2013; 

2020; Zelazo et al., 2013) and rating scales (Gioia et al., 2008; 2015). This finding of the low to 

modest correlations between tasks have been of considerable interest, both conceptually and 

empirically (Toplak et al., 2013), but also from the perspective of understanding the conditions 

under which these measures will display higher and lower correlations.  

The issue of task structure has been described as an important consideration for the effect 

size of these correlations. The Unstructured Performance Task (UPT) was designed to minimize 

task structure and examiner direction (Ledochowski et al., 2019; Wanstall, 2019). An additional 

way to understand how performance and ratings may be related is by using metacognitive ratings 

to assess how participants monitor and control their cognitive resources during a task. 

Specifically, metacognitive ratings of task difficulty, effort required, effort exerted, and affective 

experience of effort were examined in the current study as correlates of performance on the UPT 

in a community sample of children.  

Performance-Based Measures and Behavioral Rating Scales of Executive Function 

The assessment of performance-based measures of executive function reflects critical 

skills and abilities that support academic development and are critical to supporting cognitive 
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and emotional development (Diamond & Ling, 2016). However, while these measures seem to 

assess important competencies related to efficiency and information capacity, Gioia et al. (2008) 

posits that performance-based measures may fail to capture other important aspects of EF:   

Individuals with substantial executive dysfunction can often perform adequately on well-
structured tests when the examiner is allowed to cue and probe for more information, 
relieving the individual of the need to be appropriately inhibited, flexible, strategic in 
planning, and goal directed. (p. 180).  
 

That is, performance-based measures of executive function consist of tasks conducted 

under highly standardized conditions, unlike many of the less structured situations that children 

would typically encounter in their daily lives. Performance on tasks such as the Stroop Test 

(Jensen & Rohwer, 1966; MacLeod, 1991; Stroop, 1935), the Wisconsin Card Sorting Test 

(WCST; Heaton et al., 1993), and tests of verbal fluency (Strauss et al., 2006) quantify the 

examinee’s accuracy and response time. Given these considerations with respect to performance-

based measures, rating scales were developed to be an ecologically valid indicator of competence 

in complex, every day, problem-solving situations (Gioia et al., 2000; O’Brien et al., 2021; 

Toplak et al., 2013). For example, the Behavioral Rating Inventory of Executive Function 

(BRIEF; Gioia et al., 2000) is a rating scale that involves informants reporting on how well 

individuals can manage and organize themselves on real-world tasks. However, the small to 

modest associations between performance-based and rating measures of EF have raised 

important conceptual and empirical questions, including understanding conditions under which 

these associations may be increased or decreased.  

Degree of Task Structure and Direction 

Task structure and direction from the examiner have been suggested as important 

characteristics of performance-based measures, including executive function tasks (Stanovich, 

2009). Stanovich (2009) postulates that: 
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Executive processes are misnamed in the psychological literature. Executive functioning 
measures are nothing of the kind—at least as most people would understand the word 
“executive”. These tasks might instead be better termed measures of supervisory processes. 
They assess the ability to carry out the rules instantiated not by internal regulation (true 
executive control) but by an external authority that explicitly sets the rules and tells the 
subject what constitutes maximal performance. The subject does not set the agenda in these 
tasks (as is the case in many tasks in the rational thinking and critical thinking literatures) but 
instead attempts to optimize criteria explicitly given to them. The processes assessed by such 
tasks do involve algorithmic-level decoupling (which is why they are so highly related to fluid 
intelligence), but they are supervisory in nature—decoupling is used to screen out distracting 
stimuli and make sure the externally-provided rule remains the goal state. (p. 66) 
 

Conceptually, performance-based measures rely on maximal-optimal performance, such 

that the task is interpreted with direction and instruction from an examiner. These instructions 

enable the examinee to maximize their performance because they are explicitly told how to do 

so. Performance-based measures of executive function tend to have explicit administrative 

instructions for examiners including: set-up of physical environment to minimize distraction, 

specific instruction for the examiner on how to complete a task and what types of responses are 

required from the examinee (sample problems with feedback may be completed), corrective 

feedback during administration if the task is misunderstood, pacing in control by the examiner, 

and possibility for redirecting an examinee after long delays or a specific time limit has elapsed.  

In contrast, rating measures operationalize “typical performance” by asking questions 

about cognitive and executive skills that are experienced during everyday situations. These 

typical performance situations are unconstrained, such that no overt instruction is provided to the 

examinee to allow for maximal performance. Rating scales of executive function are unlikely to 

address the physical environment where the examinee completes the ratings. While there 

typically are instructions for the examinee to complete the questions, it is not necessary that they 

are presented by the examiner. Thus, the likelihood of rating scales being self-administered 

means that there is no corrective feedback provided upon completion of any question. Unlike 



 4 

performance-based tasks, rating scales are self-paced and there are no specific time limits for 

completion of questions; it is even possible for an examinee to complete questions on multiple 

occasions. The reference point for these rating scales may be very general, as they may not refer 

to any specific situation or point in time. Alternatively, metacognitive ratings of effort are 

typically conducted with reference to a specific task. Given that metacognitive ratings have a 

more specific reference point, these ratings would be expected to correlate more strongly with 

performance on the UPT-2 than the behavioural rating scales.  

Having in mind the distinction between maximal and typical performance distinction 

made by Stanovich (2009), we developed the Unstructured Performance Task (UPT) in our lab. 

Its conceptualization involved operationalizing the maximal-typical distinction, such that 

successful task completion relies more heavily on pacing and regulation by the examinee than on  

explicitly set rules and guidance by an examiner. The UPT was designed to be a relatively easy 

task where the participant is asked to complete several items independently and inform the 

examiner when the task has been completed (Ledochowski et al., 2019). Despite one of its design 

features being that the UPT was intended to be a relatively easy task, its difficulty stems from 

being tedious and requiring time, effort, and motivation to complete with little direction from an 

examiner. Following Wanstall’s (2019) first study on the UPT, the UPT-2 was developed as a 

performance-based measure to reduce the task structure and direction from the examiner to 

determine whether these characteristics may at least partly explain the low to modest correlations 

between performance-based tasks and behavioral rating scales of EF. 

Initial work on the UPT has demonstrated that performance on this task was uniquely 

predicted by both performance-based tasks of EF and a behavioral rating scale of EF in a sample 

of children with and without ADHD, suggesting that the UPT captures EF-related behaviour and 



 5 

performance under less structured conditions (Ledochowski et al., 2019). Following a revision of 

the UPT-2, Wanstall et al. (in preparation) found that performance on the UPT-2 was predicted 

by performance-based EF tasks in a community sample but did not replicate the unique 

prediction with a behavioral rating scale. Additionally, they reported a significant association 

between EF performance-based tasks, a behavioral rating scale, and performance on the UPT-2. 

Put together, correlations of the UPT-2 with both performance-based measures and a behavioral 

rating scale of executive function indicate that performance demands (maximal) and less 

structure (typical) are characteristic of this novel task. 

Given the unique design feature of having participants complete relatively easy test items 

with little direction from an examiner, metacognitive ratings of the UPT-2 were of considerable 

empirical interest. Thus, in addition to examining performance on this task, participants were 

asked to provide metacognitive ratings of effort to examine whether perceived task difficulty, 

effort exerted, effort required, and affective experience of effort would be related to their 

performance. Given the design features of the UPT-2 as a relatively easy task that requires 

participants to independently complete this task, the novel contribution of the current study was 

to examine metacognitive correlates of UPT-2 performance.  

Metacognitive Ratings of Task Difficulty, Effort Exerted, Effort Required and Affective 

Experience of Effort  

The metacognitive literature points to two processes that allow an individual to monitor 

their performance and control the allocation of cognitive resources (Ackerman & Thompson 

2017). There is an integral relationship between (1) object-level and (2) online monitoring and 

allocation of resources, such that object-level processes are comprised of “perceiving, 



 6 

remembering, classifying, and deciding”, and meta-level processes include the monitoring of 

object-level processes (Ackerman & Thompson, 2017). 

Metacognitive ratings of performance can provide a complementary set of analyses in 

order to further understand the correlations between EF tasks and ratings. For example, the use 

of metacognitive ratings of effort provides indicators that are expected to be related to actual 

performance (Bjork et al., 2013). With respect to the assessment of effort exerted during a 

cognitively demanding task, at least three different aspects of effort have been defined in the 

literature; 1) how difficult the task was (task difficulty), 2) how hard I tried (effort exerted), and 

3) how taxed I felt (effort required; Hsu et al., 2017). Research has found an association between 

metacognitive ratings of effort and performance; a 2017 study reported an increase in subjective 

ratings of task difficulty with a significant decrease in learning success (Korbach et al., 2017). 

In a recent study, ratings of anticipated, real-time and recalled subjective effort were 

compared on a sustained attention task (less cognitively demanding) and a working memory task 

(more cognitively demanding) in a sample of undergraduate students (Bambrah et al., 2019). 

Participants who completed the working memory task anticipated significantly more cognitive 

effort than they reported actually experiencing after the task. However, participants who 

completed the sustained attention task anticipated significantly less cognitive effort than they 

reported actually experiencing after the task. Given that the sustained attention task seemed to be 

a less difficult task, it was somewhat surprising that despite its low difficulty, participants 

reported experiencing more cognitive effort to complete this task. Relating this to the UPT-2, 

which was designed to be a less cognitively demanding task, our predictions were more similar 

to sustained attention findings in the Bambrah et al. (2019) study.  
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One would expect that the metacognitive ratings would track performance patterns on the 

UPT-2. For example, an individual with high accuracy and completion on the UPT-2 may rate 

the task as relatively easy (given that it was designed to be an easy task) and requiring some 

effort (considering its tediousness). Alternatively, in an individual with low accuracy and 

completion on the UPT-2, their metacognitive ratings of effort can point to potential contributors 

to their performance. More specifically, the metacognitive ratings of effort can help to 

qualitatively differentiate between an individual with a low performance score on the UPT-2 

who rates the task as relatively easy and trying their best from an individual with low 

performance who rated the task as relatively easy and not trying their best It has been reported 

that the real-time ratings of effort required is negatively correlated with performance accuracy on 

a working memory task in students at-risk for ADHD, but not in the non-at-risk group (Hsu et 

al., 2017). These findings suggest that metacognitive ratings of effort required may correlate 

differently with objective task performance depending on the sample, at least on a working 

memory task.  

Overview of the Current Study 

In the current study, participants completed the UPT-2 and answered the following 

metacognitive ratings following the task: (1) task difficulty (how hard was the task?), (2) effort 

exerted (how hard did you try?) (3) effort required (how much brainpower did you use?), and (4) 

affective experience of effort (how did using brainpower make you feel?). In addition, 

performance-based EF tasks, a rating scale of EF, and academic achievement measures were 

examined. The following hypotheses were made in relation to previous work on the UPT and 

UPT-2, however, findings from the current study may differ considering the clinical sample in 

Ledochowski et al. (2019) and the use of a previous UPT version in part of Wanstall (2019). 
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Hypotheses 

1. Executive Function Ratings and Performance-Based Tasks: Performance on the UPT, based 

on accuracy and completion, has been shown to be significantly correlated with performance-

based measures of executive function (EF tasks; Stroop Test and Trail Making Test) and 

ratings of executive function (EF ratings; BDEFS-CA parent ratings) in a clinical sample of 

children with and without ADHD (Ledochowski et al., 2019). In contrast, the UPT, based on 

accuracy and completion, was only correlated with EF tasks (and not EF ratings) in a 

community sample of children (Wanstall, 2019). It was hypothesized that the findings from 

Wanstall (2019) would be replicated in the community sample of children in this study. In 

addition, it was also expected that performance-based tasks and the behavioral rating scale of 

EF would not be significantly correlated (see Toplak et al., 2013 for a review). 

2. Academic Abilities: Performance on the UPT-2 was expected to be significantly correlated 

with academic abilities (reading and math achievement) in a community sample of children. 

Children with higher academic achievement were expected to have higher UPT-2 

performance than children with lower academic abilities. This would replicate the findings of 

Wanstall et al. (in preparation). 

3. Correlations within Metacognitive Ratings of Effort:  

a. The metacognitive ratings of effort can be categorized as task-based (task difficulty, 

effort required) and examinee-based (effort exerted, affective experience of effort). It 

was therefore predicted that task-based ratings would be significantly positively 

correlated (task difficulty and effort required), and examinee-based ratings would be 

significantly positively correlated (effort exerted and affective experience of effort).  
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b. The amount of effort exerted should depend on task difficulty, thus it was 

hypothesized that task difficulty and effort exerted would be significantly positively 

correlated.  

c. Finally, we predicted that children would exert the amount of effort that was required, 

therefore these ratings were also expected to be significantly positively correlated. 

4. Metacognitive Ratings and UPT-2 Performance  

a. As the UPT-2 was designed to be a relatively easy task, it was hypothesized that 

performance on the UPT-2 would be negatively correlated with the task difficulty 

rating (Maynard & Hakel, 1997; Li et al., 2007). Those participants who consider the 

UPT-2 to be a difficult task (higher rating), possibly due to its tediousness, were 

expected to do less well. 

b. Despite the UPT-2 being designed as a relatively easy task, it was expected that 

performance on the UPT-2 would be correlated with the effort exerted rating, as a 

participants who exerts little to no effort would not be expected to perform as well as 

a participant who exerted maximal effort. 

c. It was predicted that performance on the UPT-2 would be significantly correlated 

with the effort required rating. That is, better performance on the UPT-2 would be 

correlated with less effort required. 

d. Given the community sample of high-achieving students in the current study, it was 

hypothesized that there would be no significant relation between UPT-2 performance 

and the affective experience of effort. 

5. Regression Analyses 
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a. UPT-2 and Metacognitive Ratings of Effort: It was hypothesized that when entered 

alone, metacognitive ratings of effort would enter as a significant predictor of 

performance on the UPT-2. 

b. UPT-2 and Performance-Based Tasks: It was hypothesized that the performance-

based tasks of EF and effort required rating would significantly predict UPT-2 

performance, after statistically controlling for age. 

c. UPT-2 and the Rating Scale of EF: It was hypothesized that parent-rated EF and the 

effort required rating would significantly predict UPT-2 performance. 

d. UPT-2 and Reading Abilities: Wanstall (2019) found that age and the UPT-2 

performance predict reading abilities, whereas performance-based EF tasks and the 

rating scale of EF did not. We hypothesized that only age, UPT-2 performance, and 

the effort required rating would predict reading abilities, but not performance-based 

EF tasks or rating scales.  

e. UPT-2 and Math Abilities: Wanstall (2019) found that age, UPT-2 composite 

performance, and the EF rating scale predict math abilities, whereas performance-

based EF tasks do not. We hypothesized that after entering age, UPT-2 composite 

performance, and the effort required rating,  the rating scale of EF would emerge as a 

significant predictor. 

Method 

Participants 

Ninety-eight children between the ages of five and 11 years (M = 9.33, SD = 1.75, 47 

females) were recruited in Fall 2018. This study was embedded within a larger study that was 

conducted at an independent school, housed within a major university in a metropolitan city. All 
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students were in grades 1 through 6.  The frequency of students in each grade and gender are 

presented in Table 1. Age and gender were relatively well balanced in these groups.  

Table 1 
 
Frequency Distribution of Gender (Male, Female) and Grade (1-6) (N=98) 
 
 Frequency Percent 
Gender   

Male 51 52 
Female 47 48 

Grade   
1 13 13.3 
2 17 17.3 
3 18 18.4 
4 16 16.3 
5 14 14.3 
6 20 20.4 

 

Measures 

The Unstructured Performance Task – Version 2 (UPT-2) 

The UPT assesses performance while minimizing structured imposed by the task and the 

examiner (Ledochowski et al., 2019). The UPT-2 was an adaptation to minimize skew of 

performance and ceiling effects (Wanstall, 2019). The UPT-2 was administered to children 

individually in a quiet room by trained facilitators. The UPT-2 contained 50 simple questions (25 

on each page) in the domains of math, reading, general knowledge, and rote copying. The task 

was presented on a double-sided large sheet of paper (11x17 inches). Questions were presented 

randomly on the page, were not numbered, and did not contain any prompts. Participants  

completed the task at their own pace. Facilitators were trained to provide little to no instruction 

or aid on the task. Instructions were read to participants 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 move on to the next problem. I cannot read any of the questions to you. Do your 
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very best, and when you are done, please bring the worksheet to me”. After the initial 

instructions, the facilitator remained silent and physically distanced in the room, and any 

questions from the participant were answered with “do what you think is best”. Time limits were 

not given to participants; however, they were timed and generally did not take more than 15 

minutes to complete the task. The UPT-2 was scored across four domains: accuracy (number of 

correct items), completeness (number of items attempted, regardless of accuracy), missed items 

(items not attempted and not circled as unknown), and unknown items (items circled as 

unknown). The current study used Wanstall et al.’s (in preparation) scoring algorithm for the 

UPT-2 that would simultaneously account for accuracy and completion of the items, weighting 

completion more heavily than accuracy to better capture the self-directive aspect of the UPT-2. 

This UPT-2 combined score was calculated as follows: UPT-2 correct + 2*(UPT-2 complete). 

Appendix A displays a visual image of the UPT-2. 

Metacognitive Ratings of Effort 

This measure was administered immediately after participants completed the UPT-2. The 

metacognitive ratings of effort were presented on a single sided sheet of paper. Four child-

friendly questions were used to assess task difficulty, effort exerted, effort required and affective 

experience of effort. Each question has its own scale; (1) “How hard was this activity for you?” 

is scored on a 5-point Likert scale where participants were asked to circle one of five illustrations 

of a stick person carrying a backpack (e.g., 1-carrying a light backpack, 5-carrying a heavy 

backpack); (2) “How hard did you try on this activity” is scored on a 5-point Likert scale (1-I did 

not try at all, 5-I tried my best); (3) “How much brainpower did you use on this activity?” is 

scored on a 3-point Likert scale where participants were asked to mark one of three illustrations 

of a brain (1-brain is sleeping, 3-brain is lifting heavy weights); (4) “How did using brainpower 
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make you feel?” is scored on a 5-point Likert scale where participants were asked to circle one of 

five illustrations (1-a red face with its tongue out, 5-a yellow face smiling with teeth). See 

Appendix C for a visual image of the metacognitive ratings of effort.  

Academic performance 

Woodcock Johnson Tests of Achievement – Fourth Edition (WJ-IV). The WJ-IV is a 

commonly used standardized measure of academic achievement in children and adolescents. 

Participants were administered two subtests from the WJ-IV: Math Fluency and Math 

Calculation. The Math Fluency subtest is a timed task where participants are asked answer as 

many simple math problems (i.e., addition, subtraction, multiplication) as possible in three 

minutes. The Math Calculation includes items that gradually increase in difficulty. This subtest is 

not timed, and participants are asked to solve as many math problems as they can. According to 

Villarreal (2015), internal consistency is excellent with a Cronbach’s alpha range from .84 to .94. 

A combined z-score (not age-corrected) was generated from raw scores based on accuracy of 

performance, with a higher score indicating better performance. Both subtests were administered 

in a group format.   

Test of Word Reading Efficiency – Second Edition (TOWRE-2). The TOWRE-2 was 

developed by Torgesen and colleagues (2012) as a standardized measure of sight word 

recognition and phonemic decoding in children and adults. Participants were administered two 

subtests from the TOWRE-2: the Sight Word Reading Efficiency and the Phonemic Decoding 

subtests. Both subtests were administered to individual participants in a quiet room. The Sight 

Word Reading Efficiency subtests assesses the number of real printed words that participants 

accurately read within 45 seconds. The Phonemic Decoding subtest measures the number of 

pronounceable and printed non-words that participants accurately decoded within 45 seconds. 
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Doty et al. (2015) has shown high internal consistency for the TOWRE-2, with Cronbach’s alpha 

ranging from .90 to .98. To create an overall reading score, a combined z-score was generated 

from raw scores, with higher scores indicating better performance. 

Executive Function Rating Scale 

Barkley Deficits in Executive Functioning Scale – Children and Adolescents Short 

Form (BDEFS-CA; Barkley, 2012). The BDEFS- CA short form is a 20-item rating scale 

completed by parents and used to assess child and adolescent executive functioning. The 

questions assess time management, organization and problem solving, self-restraint, self-

motivation, and self-regulation of emotions. This measure has been found to be both reliable and 

valid (Barkley, 2012), with internal consistency of .95 for the 20-item form. An overall total 

score was derived based on summing the items, and higher scores indicated more difficulties in 

executive functioning. 

Executive Function Performance-Based Tasks 

Trail Making Test (TMT; Reitan, 1955; 1958). The TMT is a performance-based 

measure of EF that specifically assesses set-shifting. Set-shifting is defined as a cognitive task 

that requires one to display flexibility when there are changing rules or schedules of 

reinforcement in their environment (Strauss et al., 2006). This paper and pencil task is 

administered by an examiner. In Part A of this task, participants were asked to connect 25 

numbered circles in numerical order using a pencil. In Part B of this task, participants were asked 

to connect alternating letters and numbers in alpha-numerical order (i.e., 1 to A, A to 2, 2 to B, B 

to 3, etc.). In this part there were 13 numbers and 12 letters. The dependent measure for this task 

was calculated by subtracting completion time on Part A (processing speed) from completion 

time on Part B (set-shifting).  
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Stroop Color-Word Test (Golden, 1978). The Stroop Test assesses interference control. 

Interference control is a type of inhibition that is defined as the ability to filter out irrelevant 

information and select relevant information. There were two conditions, each containing 48 

items arranged in a 6x8 matrix. In the colour naming condition, participants were presented with 

48 patches of colour (red, blue, green, or yellow), and asked to name the colours as quickly as 

possible without making any errors. In the interference condition, participants were presented 

with 48 words (RED, BLUE, GREEN or YELLOW) that were printed in an incongruent ink 

colour (e.g., the word red is printed in yellow). Participants were asked to name the colour in 

which the word was printed as quickly as possible without making any errors. The dependent 

measure for this task was calculated by subtracting the total time on the colour naming condition 

from the total time on the interference condition, which provides the inhibition score (Strauss et 

al., 2006). 

Procedure 

All children required written consent of a primary caregiver prior to providing their own 

verbal assent. Participants completed tasks and measures under the direction of an examiner.  

Statistical plan. Correlations between scores and indices within the UPT-2 across the 

entire sample were examined. Additionally, correlations among age, performance-based 

measures of EF, a rating scale of EF, academic abilities, metacognitive ratings of effort, and the 

UPT-2 were examined across the entire sample. A median split of UPT-2 performance was used 

to further explore the association between metacognitive ratings of effort and performance on the 

UPT-2. A multiple regression was conducted to determine whether metacognitive ratings of 

effort predicted performance on the UPT-2. Hierarchical regressions were conducted to 

determine whether performance-based tasks and a rating scale of EF predicted performance on 
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the UPT-2 after controlling for age. Finally, a set of hierarchical regressions were conducted to 

further Wanstall’s (2019) findings on academic achievement and the UPT-2. 

Results 

Descriptive Statistics and Scoring on the UPT-2 

Descriptive statistics of the means and ranges of all study measures are shown in Table 2. 

There was clear evidence of a negative skew on the UPT-2, when looking at both correct and 

complete scores. This is consistent with findings from Ledochowski et al. (2019) and Wanstall 

(2019). As such, non-parametric analyses were used in this study, namely Kruskal-Wallis tests as 

well as Spearman correlations. 

Table 2 

Potential and actual range, means, standard deviations, skewness, and kurtosis indices for all 
variables 
 

Variable Potential 
range 

Actual 
range 

Mean(SD) Skewness Kurtosis 

UPT-2 Performance 
and Ratings 
UPT-2 Total Correct  0 to 50 4 to 50 37.87(11.44) -1.26 0.79 
UPT-2 Total complete  0 to 50 20 to 50 45.38(6.19) -2.03 4.05 
UPT-2 Composite 
Performance 

0 to 150 38 to 150 121.11(27.98) -1.34 1.10 

UPT Task Difficulty 
Rating (5=most 
difficult) 

1 to 5 1 to 5 2.08(0.99) 0.63 -0.29 

UPT Effort Exerted 
(5=tried my best) 

1 to 5 1 to 5 4.13(1.10) -1.15 0.51 

UPT Effort Required 
(3=most brainpower) 

1 to 3 1 to 3 1.97(0.62) 0.19 -0.33 

UPT Affective Rating 
of Effort Required 
(5=very good) 

1 to 5 1 to 5 3.73(0.98) -0.31 -0.05 

Executive Function Ratings  
and Performance-Based Tasks 
BDEFS-CA (parent) 20 to 80 20 to 55 33.63(8.86) 0.58 -0.52 
Stroop Interference 
Time 

N/A -2 to 119  39.02(21.10) 1.45 3.09 
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TMT Part B minus Part 
A Time 

N/A -7 to 296  69.12(45.99) 1.79 5.58 

Academic Tasks 
TOWRE-2 Phonemic 
Decoding Efficiency 
Raw Score 

0 to 66 2 to 60 35.83(13.66) -0.31 0.82 

TOWRE-2 Sight Word 
Efficiency Raw Score 

0 to 108 17 to 107 66.19(19.70) -0.57 -0.24 

TOWRE-2 Combined 
z-Score 

N/A -2.49 to 
1.92 

0(.97) -0.47 0.48 

WJTA-IV Math 
Calculation Raw Score 

N/A 10 to 46 36.74(98.55) 9.80 96.59 

WJTA-IV Math 
Fluency Raw Score 

0 to 180 7 to 160 78.99(136.43) 6.44 42.27 

WJTA-IV Combined z-
Score 

N/A -1.94 to 
2.67 

.01(.96) 0.27 -0.26 

Note. * p<.05; ** p<.01. UPT=Unstructured Performance Task, WJTA=Woodcock-Johnson 
Tests of Achievement, TOWRE=Test of Word Reading Efficiency, BDEFS-CA=Barkley 
Deficits in Executive Functioning Scale. 
 
UPT-2 Total Correct Items 

Across the entire sample, participants answered an average of 37.87 (SD=11.44) items 

out of 50 correctly on the UPT-2. The number of correct items increased developmentally, with a 

significant effect of grade on total correct items on the UPT-2 [χ2(170)=234.20, p<.001]. There 

were no significant differences between males (M=37.22, SD=11.42) and females (M=38.57, 

SD=11.54) on UPT-2 total correct scores [W=2438.5, p=.43]. Cronbach’s alpha for the total 

items correct on the UPT-2 revealed good internal consistency (α=.96). See Figure 1a and 1b for 

distributions of correct items across the entire sample and by grade. 
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Figure 1a 

Distribution of correct items on the UPT-2 across the entire sample. 

 

Figure 1b 

Distribution of correct items on the UPT-2 by grade. 
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UPT-2 Total Complete Items 

Across the entire sample, participants completed an average of 45.38 (SD=6.19) items out 

of 50 on the UPT. The number of items completed also increased developmentally, with a 

significant effect of grade on total complete items on the UPT-2 [χ2(90)=115.57, p<.05]. There 

was no significant difference between males (M=44.84, SD=5.75) and females (M=45.96, 

SD=6.64) on UPT-2 total complete scores [W=2539, p=.13]. Cronbach’s alpha for the total items 

complete on the UPT-2 revealed good internal consistency (α=.91). See Figure 2a and 2b for 

distribution of complete items across the entire sample and by grade.  

Figure 2a 

Distribution of complete items on the UPT-2 across the entire sample. 
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Figure 2b 

Distribution of complete items on the UPT-2 by grade.

 

UPT-2 Time to Complete 

It took participants, on average, 8 minutes and 18 seconds (M=498.01 seconds, 

SD=194.07) to complete the UPT-2. See Figure 3a. The amount of time it took to complete the 

task decreased developmentally, with a significant effect of grade on time to complete items on 

the UPT-2 [χ2(5)=12.09, p<.05]. See Figure 3b. There was no significant difference between 

males (M=502.88, SD=203.89) and females (M=492.72, SD=184.88) on UPT-2 time taken to 

complete the UPT-2 [W=2327, p=.997].  
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Figure 3a 

Distribution of Time to Complete the UPT-2 across the entire sample. 

 

Figure 3b 

Distribution of Time to Complete the UPT-2 (in seconds) across the entire sample 
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Descriptive Statistics and Scoring on the Metacognitive Ratings of Effort 

Participants rated their effort on the UPT-2 according to four questions (“How difficult 

was the task?”, “How hard did you try?”, “How much brainpower did you use?”, and “How did 

using brainpower make you feel?”). See Table 2. 

Task Difficulty 

There was clear evidence of a moderate, positive skew on the rating of task difficulty. 

See Figure 4. According to a 5-point Likert scale with 5 indicating the greatest difficulty, the 

average task difficulty rating was 2.08 (SD=.99). This indicates that the UPT-2 was perceived as 

relatively easy. There were no gender differences on ratings of task difficulty. 

Figure 4 

Distribution of Task Difficulty across the entire sample. 

 

 

Effort Exerted 
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There was clear evidence of a highly negative skew on the rating of effort exerted. See 

Figure 5. According to a 5-point Likert scale with 5 indicating greater effort exerted, the average 

effort exerted on the UPT-2 was 4.13 (SD=1.10). The higher average of effort exerted indicates 

that participants tried their best while completing the UPT-2.  Males (M=3.78, SD=1.2 ) rated 

effort exerted significantly lower than females (M=4.51, SD=.83 ), [W= 2721, p=.001]. 

Figure 5 

Distribution of Effort Exerted across entire sample.

 

Effort Required 

On a 3-point Likert scale with 3 indicating greater effort required, participants reported 

an average rating of 1.97 (SD=.62), indicating a need to use more brainpower to complete the 

UPT-2. This unimodal distribution highlights the tedious nature of the UPT-2 requiring 

consistent brainpower. See Figure 6. Males (M=1.76, SD=.56) rated effort required significantly 

lower than females (M=2.19, SD=.61), [W= 2712.5, p<.001].  

Figure 6 
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Distribution of Effort Required across the entire sample. 

 

Affective Experience of Effort 

According to a 5-point Likert scale with 1 indicating that using brainpower made them 

feel negatively, the average affective experience of effort was 3.73 (SD=.98). This multimodal 

distribution suggests that participants felt more positive than negative following an effortful 

experience. See Figure 7. Males (M=3.44, SD=.86 ) rated their affective experience of effort 

significantly lower than females (M=4.04, SD=1.02), [W= 2758, p<.001]. 
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Figure 7 

Distribution of Affective Experience of Effort across entire sample. 

 

Correlations Between Age and UPT-2 Performance, UPT-2 Metacognitive Ratings  

 Correlations of age with all variables were calculated using Spearman correlations. Age 

was significantly related to UPT-2 total correct (rs= .78, p < .01), total complete (rs= .60, p < 

.01), and composite performance across all domains (math, language, symbol). Results indicated 

that time taken to complete the UPT-2 was negatively correlated with age (rs= -.36, p < .01). Age 

was significantly related to student’s ratings of task difficulty (rs= -.46, p < .01) and effort 

required (rs= -.44, p < .01), but not with effort exerted or affective experience of effort. That is, 

older participants rated the UPT-2 as less difficult and requiring less effort than younger 

participants. 

Parent-rated executive function on the BDEFS-CA did not significantly correlate with 

age. Performance on the Stroop Test (rs= -.58, p < .01) and Trail Making Test (rs= -.62, p < .01) 
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was correlated with age. Age and academic achievement were significantly correlated, including  

math (rs= .80, p < .01) and reading abilities (rs= .75, p < .01). See Table 3 for age correlations. 

Table 3 
 
Spearman correlations between all variables and age 
 Age N 
UPT-2 Performance and Ratings   
UPT-2 correct responses – all items .78** 98 

UPT-2 correct responses – language items .71** 97 
UPT-2 correct responses – math items .75** 97 
UPT-2 correct responses – symbol items .60* 98 

UPT-2 completed responses – all items .60** 98 
UPT-2 completed responses – language items .50** 98 
UPT-2 completed responses – math items .58** 98 
UPT-2 completed responses – symbol items .30** 98 

UPT-2 composite performance – all items .77** 98 
UPT-2 composite performance – language items .71** 97 
UPT-2 composite performance – math items .74** 97 
UPT-2 composite performance – symbol items  .57** 98 

UPT-2 Total Circled (Scored complete but not accurate)  -.66** 98 
UPT-2 Total Missed (Scored incomplete and not accurate) -.59** 98 
UPT-2 Completion Time -.36** 98 
Task difficulty rating -.46** 97 
Effort exerted rating -.02 97 
Effort required rating -.44** 97 
Affective experience of effort rating -.10 97 
Executive Function Ratings and Performance-Based Tasks 
BDEFS-CA1 Parent Rating 

 
.08 

 
67 

Stroop Interference Time1 -.58** 98 
Trail-Making Part B minus Part A Time1 -.62** 94 
Academic Tasks 
TOWRE-22 Phonemic Decoding Efficiency raw score 

 
.70** 

 
98 

TOWRE-2 Sight Word Efficiency raw score .76** 98 
TOWRE-2 Composite z-score .75** 98 
WJ-IV Math Calculation Raw Score .77** 97 
WJ-IV Math Fluency Raw Score .79** 96 
WJ-IV Math Composite z-score .80** 96 

Note. * p<.05; ** p<.01. UPT-2=Unstructured Performance Task Version 2, WJTA=Woodcock-
Johnson Tests of Achievement IV, TOWRE-2=Test of Word Reading Efficiency, BDEFS-
CA=Barkley Deficits in Executive Functioning Scale. 
1 A higher score indicates more EF difficulties.  
2 A higher score indicates better performance 
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Correlates of the Unstructured Performance Task - 2 

Performance-based Tasks and Rating Scale of Executive Function 

Correlations of the UPT-2 with the BDEFS-CA, Stroop Test, and Trail Making Test were 

explored using Spearman correlations (see Table 4). The Stroop Test was significantly related to 

total correct items (rs= -.56, p<.001), total complete items (rs= -.48, p<.001), and composite 

performance (rs= -.56, p<.001) on the UPT-2. These correlations remained consistent across the 

math, language, and symbol domains of the UPT-2. The Trail Making Test was also significantly 

related to total correct items (rs= -.64, p<.001), total complete items (rs= -.50, p<.001), and 

composite performance (rs= -.63, p<.001) on the UPT-2, and this held true across all three 

domains. See Figure 8a for a correlation distribution of UPT-2 composite performance and 

combined z-score of performance-based tasks (Stroop and Trail Making Test). Across all 

domains, the UPT-2 total correct, total complete, and composite performance was not 

significantly related to the BDEFS-CA parent rating scale. This is consistent with Wanstall’s 

(2019) findings on the UPT. See Figure 8b for a correlation distribution of UPT-2 composite 

performance and the BDEFS-CA. As expected, the BDEFS-CA was not significantly related to 

Stroop Test or the Trail Making Test. Future UPT-2 studies should consider the developmental 

sensitivity of these tasks.  
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Table 4 

Spearman Correlations between UPT-2 variables, Performance-based EF Tasks, and a Rating 
Scale of EF 
  Performance-Based EF Tasks Rating Scale of EF 
  Stroop1 

Total 
Score 

Trails1 
Total Score 

Combined1  
z-score 

BDEFS-CA1 
Total Score 

UPT-2 Correct2 
Total   -.56** -.64** -.69** .06 
Math   -.55** -.54** -.62** .10 
Language  -.56** -.65** -.69** .05 
Symbol  -.36** -.49** -.46** .05 
UPT-2 Complete2 
Total  -.48** -.50** -.57** -.01 
Math  -.46** -.45** -.52** -.08 
Language  -.46** -.48** -.54** -.02 
Symbol  -.22* -.24* -.24*  
UPT-2 Composite2 
Total  -.56** -.63** -.69** .06 
Math  -.55** -.55** -.64** .08 
Language  -.56** -.63** -.70** .06 
Symbol  -.33** -.44** -.45** .04 

Note. * p<.05; ** p<.01. UPT-2=Unstructured Performance Task Version 2, BDEFS-CA = 
Barkley Deficits in Executive Functioning Scale. 
1 A higher score indicates more EF difficulties.  
2 A higher score indicates better performance  
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Figure 8 
 
Scatter plots of correlations between composite performance on the UPT-2 and performance-
based tasks and a rating scale of EF. 

  

Note. The black lines represent the linear fit and the shaded areas represent the 95% confidence 
regions. Composite performance on the UPT-2 are shown on the x-axes and outcome measures 
on the y-axes, including Performance-based Tasks of EF (A), Rating Scale of EF (B). 
 
Academic Abilities 

Math abilities were significantly related to total correct items (rs=.79, p<.001), total 

complete items (rs=.57, p<.001), and composite performance (rs=.75, p<.001) on the UPT-2. 

These correlations remained consistent across the math, language, and symbol domains of the 

UPT-2. Reading abilities were also significantly related to total correct items (rs=.67, p<.001), 

total complete items (rs=.47, p<.001), and composite performance (rs=.65, p<.001) on the UPT-

2, and this held true across domains of the UPT-2. This replicates findings from Wanstall (2019) 

on the UPT, suggesting that both academic skills and performance on the UPT-2 increase with 

age. See Table 5 and Figure 9a-d for correlations.  

 

 

 

 

A B 
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Table 5 

Spearman Correlations between UPT-2 variables and Academic Abilities 
 Math Abilities Reading Abilities 
 WJ-IV 

Calculation 
WJ-IV  

Fluency 
Combined  

z-score 
TOWRE-

2 
PD Raw 

Score 

TOWRE-2 
SWR Raw 

Score 

Combined  
z-score 

UPT-2 Correct2   
Total  .70** .67** .79** .65** .65** .67** 
Math  .67** .63** .75** .63** .61** .64** 
Language .65** .60** .71** .69** .70** .72** 
Symbol .55** .58** .66** .38** .41** .41** 
UPT-2 Complete2   
Total .53** .47** .57** .45** .46** .47** 
Math .45** .41** .51** .42** .42** .43** 
Language .54** .45** .56** .51** .53** .54** 
Symbol .28** .34** .36** .05 .14 .09 
UPT-2 Composite2   
Total .72** .72** .75** .63** .63** .65** 
Math .67** .68** .70** .62** .60** .63** 
Language .68** .65** .68** .69** .69** .71** 
Symbol .54** .58** .60** .33** .37** .36** 

Note. * p<.05; ** p<.01. UPT-2=Unstructured Performance Task Version 2, WJ-IV=Woodcock-
Johnson Tests of Achievement – Fourth Edition, TOWRE-2=Test of Word Reading Efficiency – 
Second Edition, 
1 A higher score indicates more EF difficulties.  
2 A higher score indicates better performance  
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Figure 9 

Scatter plots of correlations between composite performance on the UPT-2 and measures of 
academic achievement (WJTA and TOWRE). 
 

 

Note. The black lines represent the linear fit and the shaded areas represent the 95% confidence 
regions. Composite performance on the UPT-2 are shown on the x-axes and outcome measures 
on the y-axes, including WJTA Math Calculation (A), WJTA Math Fluency (B), TOWRE 
Phonemic Decoding (C), and TOWRE Single Word Reading (D). 
 
Metacognitive Ratings of Effort 

 Task difficulty was significantly related to total correct items (rs= -.35, p<.001), total 

complete items (rs= -.23, p<.001), and composite performance (rs= -.32, p<.001) on the UPT-2. 

These correlations remained consistent across the math, language, and symbol domains of the 

A B 

C D 
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UPT-2. Effort exerted was not significantly related to total correct items, total complete items, or 

composite performance on the UPT-2 across any of the three domains. Effort required was 

significantly related to total correct items (rs= -.33, p<.001), total complete items (rs= -.21, 

p<.001), and composite performance (rs= -.30, p<.001) on the UPT-2, and this held true across 

domains of the UPT-2. The affective experience of effort was not significantly related to total 

correct items, total complete items, or composite performance on the UPT-2 across any of the 

three domains. See Table 6 for correlations.  

Table 6 

Spearman Correlations between UPT-2 variables and Metacognitive Ratings of Effort 
 Task 

Difficulty 
Effort 

Exerted 
Effort 

Required 
Affective Experience of 

Effort  
UPT-2 Correct   
Total  -.35** <.01 -.33** -.04 
Math  -.34** -.08 -.32** -.05 
Language -.26* .03 -.28** -.02 
Symbol -.25* .10 -.26* -.03 
UPT-2 Complete   
Total -.23* <.01 -.21* <.01 
Math -.16 -.10 -.21* -.07 
Language -.20 .03 -.21* <.01 
Symbol -.22* .16 -.09 -.10 
UPT-2 Composite   
Total -.32** <.01 -.30** <.05 
Math -.31** -.10 -.29** -.07 
Language -.24** <.05 -.26** -.02 
Symbol -.26** .15 -.21* .03 

Note. * p<.05; ** p<.01. UPT-2=Unstructured Performance Task Version 2 
 
Correlates within Metacognitive Ratings of Effort 

 Task difficulty was significantly related to effort exerted (rs=.28, p < .01) and effort 

required (rs=.55, p < .01), but not affective experience of effort (rs=.07, p = .47). Effort exerted 

was significantly related to effort required (rs=.32, p < .01) and the affective experience of effort 
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(rs=.35, p < .01). Effort required was not significantly related to the affective experience of effort 

(rs=.15, p = .13). See Table 7 for correlations. 

Table 7 
 
Spearman correlations within metacognitive ratings of effort (task difficulty, effort exerted, effort 
required, and affective experience of effort) 
 Task difficulty Effort exerted Effort required 

Task difficulty - - - 
Effort exerted .28** - - 
Effort required .55** .32** - 
Affective experience of effort .07 .35** .15 

Note. ** p<.01 
 

A median split of UPT-2 performance was used to further explore the association 

between metacognitive ratings of effort and performance on the UPT-2. In participants who 

performed “low”, task difficulty was significantly related to effort exerted (rs=.40, p < .01) and 

effort required (rs=.58, p < .01), but not affective experience of effort (rs=-.005, p = .97). Effort 

exerted was significantly related to effort required (rs=.33, p < .01), but not affective experience 

of effort (rs=.25, p < .08). Effort required was not significantly related to the affective experience 

of effort (rs=.12, p = .43). The UPT-2 composite performance did not correlate with any 

metacognitive ratings of effort in the “low” category. See Table 8 for correlations. 

In participants who performed “high”, task difficulty was significantly related to effort 

required (rs=.39, p < .01), but not effort exerted (rs=-.20, p = .16) or affective experience of effort 

(rs=-.11, p = .45). Effort exerted was significantly related to effort required (rs=.40, p < .01) and 

affective experience of effort (rs=.48, p < .01). Effort required was not significantly related to the 

affective experience of effort (rs=.14, p = .34). The UPT-2 composite performance was 

significantly related to task difficulty (rs=-.33, p < .01), but not effort exerted, effort required, or 

the affective experience of effort. See Table 8 for correlations. 
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Table 8 

Spearman correlations within metacognitive ratings of effort (task difficulty, effort exerted, effort 
required, and affective experience of effort) and UPT-2 composite performance in low vs. high 
scorers. 
 Effort 

exerted 
Effort 
required 

Affective 
Experience 

UPT-2 
Composite 

N= 47 (UPT-2 Low Scorers: Composite range=38-130) 
 
Task difficulty .40** .58** -.005 .03 
Effort exerted  .33** .25 .04 
Effort required   .12 -.11 
Affective experience of effort   - .03 

 
N=50 (UPT-2 High Scorers: Composite range=131-150) 
 
Task difficulty .20 .39** .11 -.33* 
Effort exerted  .40** .48** -.11 
Effort required   .14 -.11 
Affective experience of effort    .08 

 
Predictors of the Unstructured Performance Task – 2 

Metacognitive Ratings 

A multiple regression was run to predict UPT-2 performance from metacognitive ratings 

against the predicted values. There was independence of residuals, as assessed by a Durbin-

Watson statistic of 1.313. There was homoscedasticity, as assessed by visual inspection of a plot 

of studentized residuals versus unstandardized predicted values. There was no evidence of 

multicollinearity, as assessed by tolerance values greater than 0.1. There were no studentized 

deleted residuals greater than ±3 standard deviations, no leverage values greater than 0.2, and 

values for Cook's distance above 1. The assumption of normality was met, as assessed by a Q-Q 

Plot. The multiple regression model statistically significantly predicted UPT-2 composite 

performance, F(4, 91) = 3.111, p < .05, adj. R2 = .081. Regression coefficients and standard 

errors can be found in Table 9. 
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Table 9 
 
Regression results predicting UPT-2 Composite Performance from metacognitive ratings of 
effort 
UPT-2 Composite Performance B 95% CI for B SE(B) β R2 

  LL UL    
Model      .119*** 

Task difficulty -3.18 -9.91 3.55 3.39 -.11  
Effort exerted 4.44 -1.26 10.13 2.87 .17  
Effort required -13.43 -24.38 -2.47 5.51 -.30*  
Affective experience of 
effort 

1.71 -4.10 7.53 2.93 .06  

Note. Model = “Enter” method in SPSS Statistics; B = unstandardized regression coefficient; CI 
= confidence interval; LL = lower limit; UL = upper limit; SE B = standard error of the 
coefficient; β = standardized coefficient; R2 = coefficient of determination; ∆R2 = adjusted R2. 
*p < .05, **p < .01, ***p < .001. 

Performance-based Tasks of Executive Function and Rating of Effort Required, after 

controlling for Age 

A hierarchical multiple regression was conducted to determine if the addition of EF tasks 

and the effort required rating improved the prediction of UPT-2 composite performance over and 

above age alone. See Table 10 for full details on each regression model. The full model of age, 

EF tasks, and the effort required rating to predict UPT-2 composite performance (Model 2) was 

statistically significant, R2 = .62, F(3, 89) = 47.81, p < .001; adjusted R2 = .60. The addition of 

EF tasks to the prediction of UPT-2 composite performance (Model 2) led to a statistically 

significant increase in R2 of .06, F(2, 89) = 6.95, p < .01. This finding suggests that younger 

children and those with weaker EF (according to the EF composite) performed worse on the 

UPT-2. Regression coefficients and standard errors can be found in Table 10. 
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Table 10 
 
Hierarchical Regression Analysis for UPT-2 Composite Performance (N=98) 
Step 

Predictor 
∆R2 F Change B SE B β 

1 
Age 

.55 114.54***  
.85 

 
.08 

 
.75*** 

2 
Age 

.60 6.95***  
.62 

 
.11 

 
.55*** 

EF Composite 
Effort Required 

  -10.68 
3.30 

2.89 
2.84 

-.34*** 
.09 

Note. Model = “Enter” method in SPSS Statistics; B = unstandardized regression coefficient; SE 
B = standard error of the coefficient; β = standardized coefficient; ∆R2 = adjusted R2. 
***p < .001. 
 
Behavioral Rating scale of Executive Function and Effort Required Rating 

A multiple regression was run to predict UPT-2 performance from a rating scale of EF 

and the effort required rating. Given that age was not associated with the BDEFS-CA, it was not 

included in the model. There was independence of residuals, as assessed by a Durbin-Watson 

statistic of 2.56. There was homoscedasticity, as assessed by visual inspection of a plot of 

studentized residuals versus unstandardized predicted values. There was no evidence of 

multicollinearity, as assessed by tolerance values greater than 0.1. There were no studentized 

deleted residuals greater than ±3 standard deviations, no leverage values greater than 0.2, and 

values for Cook's distance above 1. The assumption of normality was met, as assessed by a Q-Q 

Plot. The multiple regression model statistically significantly predicted UPT-2 composite 

performance, F(4, 91) = 3.111, p < .05, adj. R2 = .081. Regression coefficients and standard 

errors can be found in Table 11. 
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Table 11 

Regression results predicting UPT-2 Composite Performance from an EF rating scale and effort 
required rating 
 
UPT-2 Composite Performance B 95% CI for B SE(B) β R2 

  LL UL    
Model      .08 

BDEFS -.31 -1.07 .46 .39 -.10  
Effort required -13.53 -25.34 -1.73 5.91 -.28*  

Note. Model = “Enter” method in SPSS Statistics; B = unstandardized regression coefficient; CI 
= confidence interval; LL = lower limit; UL = upper limit; SE B = standard error of the 
coefficient; β = standardized coefficient; R2 = coefficient of determination 
*p < .05, **p < .01, ***p < .001. 

Predictors of Reading Abilities 

Age, UPT-2, Effort Required, EF tasks, and an EF rating scale 

A hierarchical multiple regression was run to determine if the addition of EF tasks and an 

EF rating scale improved the prediction of Reading Abilities over and above age, UPT-2 

composite performance, and the effort required rating. See Table 12 for full details on each 

regression model. The full model of age, UPT-2, effort required, EF tasks, and an EF rating scale 

to predict Reading Abilities (Model 2) was statistically significant, R2 = .65, F(5, 59) = 21.73, p 

< .001; adjusted R2 = .62. The addition of EF tasks and an EF rating scale to the prediction of 

Reading Abilities (Model 2) led to a statistically significant increase in R2 of .07, F(2, 59) = 6.10, 

p < .01. Regression coefficients and standard errors can be found in Table 12. 
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Table 12 

Hierarchical Regression Analysis for Reading Abilities (N=98) 
 
Step 

Predictor 
∆R2 F Change B SE B β 

1 
Age 
UPT-2 
Effort Required 

.55 27.54***  
.02 
.01 
-.21 

 
.01 
.01 
.15 

 
.53*** 
.21 
-.13 

2 
Age 
UPT-2 
Effort Required 

.62 6.10**  
.02 
.002 
-.12 

 
.01 
.01 
.14 

 
.34* 
.06 
-.07 

EF Tasks 
BDEFS 

  -.56 
.02 

.17 

.01 
-.41*** 
.14 

Note. Model = “Enter” method in SPSS Statistics; B = unstandardized regression coefficient; SE 
B = standard error of the coefficient; β = standardized coefficient; ∆R2 = adjusted R2. 
***p < .001. 
 
Predictors of Math Abilities 

Age, UPT-2, Effort Required, EF tasks, and an EF rating scale 

A hierarchical multiple regression was run to determine if the addition of EF tasks and an 

EF rating scale improved the prediction of Math Abilities over and above age, UPT-2 composite 

performance, and the effort required rating. See Table 13 for full details on each regression 

model. The full model of age, UPT-2, effort required, EF tasks, and an EF rating scale to predict 

Math Abilities (Model 2) was statistically significant, R2 = .68, F(5, 59) = 24.71, p < .001; 

adjusted R2 = .65. The addition of EF tasks and an EF rating scale to the prediction of Math 

Abilities (Model 2) did not lead to a statistically significant increase in R2. , F(2, 59) = .84, p = 

.435. Regression coefficients and standard errors can be found in Table 13. 
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Table 13 

Hierarchical Regression Analysis for Math Abilities (N=98) 
 
Step 

Predictor 
∆R2 F Change B SE B β 

1 
Age 
UPT-2 
Effort Required 

.65 40.83***  
.02 
.01 
-.33 

 
.01 
.01 
.12 

 
.45*** 
.32** 
-.21** 

2 
Age 
UPT-2 
Effort Required 

.65 .843  
.02 
.01 
-.35 

 
.01 
.01 
.13 

 
.50*** 
.30* 
-.23** 

EF Tasks 
BDEFS 

  .01 
-.01 

.15 

.01 
.01 
-.10 

Note. Model = “Enter” method in SPSS Statistics; B = unstandardized regression coefficient; SE 
B = standard error of the coefficient; β = standardized coefficient; ∆R2 = adjusted R2. 
***p < .001. 
 
Table 14. Summary of Results 
 
Hypothesis Result 

 
Performance-Based Tasks and Rating Scale of 
EF 
1a) UPT-2 performance would correlate with EF 
performance-based tasks, but not with EF 
ratings.  
 
 
1b) EF tasks would not correlate with EF ratings 

 
 
1a) Better UPT-2 performance was 
correlated with better scores on 
performance-based tasks of EF, but not 
with the EF rating scale, which is 
consistent with our hypothesis. 
1b) EF performance-based tasks did not 
correlate with EF ratings, which is 
consistent with our hypothesis. 

Academic Abilities 
2) UPT-2 performance would correlate with 
reading and math achievement 

 
2) Better UPT-2 performance positively 
correlated with better reading and math 
achievement, which is consistent with our 
hypothesis. 

Correlations within metacognitive ratings of 
effort 
3a) Task difficulty would correlate with effort 
exerted 
 
3b) Effort exerted would correlate with effort 
required 

 
 
3a) Ratings of task difficulty positively 
correlate with ratings of effort exerted, 
which is consistent with our hypothesis. 
3b) Higher ratings of effort exerted 
positively correlated with higher ratings 
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3c) Effort exerted would correlate with the 
affective experience of effort 

of effort required, which is consistent 
with our hypothesis 
3c) Higher ratings of effort exerted 
positively correlated with higher ratings 
of affective experience of effort, which is 
consistent with our hypothesis. 

Metacognitive Ratings of Effort and the UPT-
2 
4a) UPT-2 performance would negatively 
correlate with task difficulty 
 
 
4b) UPT-2 performance would correlate with 
effort exerted 
 
 
 
4c) UPT-2 performance would negatively 
correlate with effort required 
 
 
4d) UPT-2 performance would not correlate with 
affective experience of effort 

 
 
4a) Better UPT-2 performance negatively 
correlated with lower ratings of task 
difficulty in all domains, which is 
consistent with our hypothesis. 
4b) UPT-2 performance did not correlate 
with effort exerted in any domains, which 
is not consistent with our hypothesis. 
 
 
4c) Better UPT-2 performance was 
negatively correlated with lower effort 
required ratings in all domains, which is 
consistent with our hypothesis. 
4d) UPT-2 performance did not correlate 
with affective experience of effort in any 
domains, which is consistent with our 
hypothesis. 

Regression Analyses 
5a) Metacognitive ratings of effort would enter 
as a significant predictor of UPT-2 performance 
 
 
5b) Performance-based EF tasks and the effort 
required rating would predict UPT-2 
performance after controlling for age 
 
 
5c) The rating scale of EF and the effort required 
rating would predict UPT-2 performance  
 
 
5d) Neither performance-based tasks nor the 
rating scale of EF would emerge as significant 
predictors of reading abilities after controlling 
for age, UPT-2 performance, and effort required 
 
 

 
5a) Effort required entered as a 
significant predictor of UPT-2 
performance, which is consistent with our 
hypothesis. 
5b) Performance-based EF tasks entered 
as a significant predictor of UPT-2 
performance after controlling for age, 
which is consistent with our hypothesis.  
 
5c) The effort required rating entered as a 
significant predictor of UPT-2 
performance, which is consistent with our 
hypothesis. 
5d) Performance-based tasks of EF 
entered as a significant predictor of 
reading abilities after controlling for age, 
UPT-2 performance, and effort required, 
which is not consistent with our 
hypothesis. 
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5e) The rating scale of EF would emerge as a 
significant predictor of math abilities after 
controlling for age, UPT-2 performance, and 
effort required 
 

5e) Neither performance-based tasks of 
EF nor the rating scale of EF entered as 
significant predictors of math abilities 
after controlling for age, UPT-2 
performance, and effort required, which 
is not consistent with our hypothesis. 

 
Discussion 

 The overarching purpose of this study was to examine metacognitive correlates of effort 

on the Unstructured Performance-Based Task (UPT-2). This study had 3 objectives. First, to 

replicate patterns of association between performance-based measures, a rating scale, and the 

UPT-2, as well as the associations between the UPT-2 and age found in Ledochowski et al. 

(2019) and Wanstall’s (2019). Second, to explore the value of metacognitive ratings of effort, as 

well as their association with UPT-2 performance, age, and gender. Third, to further Wanstall et 

al.’s conceptualization of the UPT-2 as a predictor of academic ability, with the novel 

contribution of a metacognitive rating of effort. Results showed that there were significant 

associations among the UPT-2 performance, performance-based measures, behavioral rating 

scale of EF, and age. Hierarchical regression analyses showed that performance-based measures 

and behavioral rating scales of EF significantly predicted UPT-2 performance after controlling 

for age. There were significant associations within metacognitive ratings of effort, as well as age 

differences. Finally, task difficulty and effort required emerged as significant predictors of UPT-

2 performance when evaluated individually, but only effort required significantly predicted UPT-

2 performance when all four effort ratings were included in the regression model. Given the 

significance of the effort required rating in its ability to predict UPT-2 performance, we 

continued a series of regressions to determine the strength of its predictive ability among a 

behavioral rating scale of EF, performance-based tasks of EF, and age. 



 42 

Associations Among the UPT-2, Performance-Based Measures of EF, and Behavioral 

Rating Scale of EF 

 Several significant associations emerged among the UPT-2 variables and performance-

based measures of EF. First, consistent with past literature, associations between performance-

based measures and the behavioral rating scale of EF were not significant (Bodnar et al., 2007; 

Gray et al., 2015; Mahone et al., 2002; McAuley et al., 2010; Toplak et al., 2013). Performance 

on the UPT-2 across all domains (total, language, math, symbol), specifically UPT-2 total 

correct, UPT-2 total complete, UPT-2 composite performance, and UPT-2 completion time was 

associated with performance-based tasks of EF. The pattern of association among the UPT-2 and 

performance-based measures suggests the UPT-2 may be tapping into common factors of EF 

shared with performance-based measures. The strength of the correlations ranged from small to 

large with the smallest correlation being between UPT-2 completion time (r=.22) and the 

strongest correlation being between the UPT-2 composite performance and the Trail Making 

Task (r=-.64). 

No significant correlations emerged between any UPT-2 variables and the BDEFS-CA. 

These associations were expected as they are consistent with findings from Wanstall (2019) 

which used the same sample as the current study. Put together, these findings support that the 

UPT-2 may be assessing a similar construct as performance-based measures of EF, but not 

behavioral rating scales, when a community sample of high performing students is assessed. 

Finally, as hypothesized, there were no significant associations between the performance-based 

tasks and the behavioral rating scale of EF. This finding supports research highlighting 

incongruence between EF constructs measured in performance-based tasks and rating scales 

(Toplak et al., 2013).  
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Associations Among UPT-2 Performance and Academic Abilities 

 Measures of academic achievement in math and language domains (raw scores) were 

significantly associated with performance on the UPT-2. Further, these academic abilities 

entered as a predictor of UPT-2 performance, before and after controlling for age. Consistent 

with findings from Wanstall et al. (in preparation), this suggests the contribution of core 

academic skills in the successful completion of the UPT-2 in a community sample.  

Associations Among UPT-2 Performance and Age 

 Self-directed executive functioning has been defined in the literature as requiring the 

child to determine their goal, how to reach it, and when (Barker et al., 2014). Associations 

among UPT-2 performance and age suggest that younger children may be less adept at self-

direction, which is consistent with literature on self-directed EFs increasing with age (Ardila et 

al., 2005, Kavé, 2006, Kavé et al., 2008, Matute et al., 2004, Riva et al., 2000, Sauzéon et al., 

2004). Further, these findings replicate those in Ledochowski et al. (2019) and Wanstall (2019). 

As the UPT-2 develops, future research should work to identify optimal performance in each age 

or grade group to better understand the development of self-directed EFs and contribute to the 

development of age or grade-based norms.  

Metacognitive Ratings of Effort 

The current study found significant correlations within metacognitive effort ratings that 

met our original hypotheses. Effort exerted was positively associated with ratings of task 

difficulty and effort required which suggests that the mobilization of effort is determined by the 

demands of the task (Bambrah et al., 2019). A potential explanation for the non-significant 

correlations within metacognitive ratings of effort are that evaluation of task difficulty and effort 
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required concern the objective demands of a task, whereas effort exerted, and the affective 

experience of effort are subjective interoceptive and emotional states (Naccache et al., 2005).  

From a developmental perspective, it is not surprising that ratings of task-based 

characteristics (task difficulty, effort required) significantly decreased as age increased. 

Similarly, it is not surprising that ratings of effort and affective experience of effort remained 

steady as age increases, with the assumption that they reflect an individual characteristic and not 

a task-dependent characteristic. This conceptualization is limited to the community sample of 

elementary school students and may look different in a clinical sample of participants.  

There were significant gender differences in ratings of effort exerted, effort required, and 

the affective experience of effort. Research on gender difference in emotional responsivity points 

to a potential explanation for this finding, such that men have more intense emotional 

experiences, but females tend to have higher emotional expressivity, particularly for negative 

emotions (Deng et al., 2016). Future research on the UPT-2 would benefit from an objective 

measure of effort, for example, a cortisol sample or heart rate monitor assessed while the 

participant completes the UPT-2. This would allow a better understanding of the experience 

versus expressivity seen between males and females.  

UPT-2 Performance and Metacognitive Ratings of Effort  

Associations 

All hypotheses were met according to several Spearman’s correlations. First, those 

participants who consider the UPT-2 to be a difficult task, possibly due to its tediousness, 

performed less well. Second, there was a significant skew of effort exerted ratings, which is 

likely a factor of the question’s formatting. Specifically, the participant is asked to rate how hard 

they tried. Rather than a high rating indicating they “tried very hard”, a high rating represented 
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“tried my best”. More than 70% of participants rated their effort exerted and 4 or higher on a 5-

point Likert scale, which likely suggest that participants rated based on trying their best, not 

trying their hardest. Third, participants who rated the UPT-2 as requiring higher effort performed 

less well on the UPT-2 than peers who indicated less effort required. Finally, there were no 

significant correlations between UPT-2 performance and the affective experience of effort. This 

is likely due to the high-achieved students within the current study sample. 

Spearman correlations between UPT-2 composite performance and metacognitive effort 

ratings according to gender were completed to better understand the value of these ratings. 

Similar to the significant differences in ratings, we found that correlations differed according to 

gender. More specifically, males endorsed trying their best when the task appeared difficult, 

trying their best when the task required more effort, feeling positive after exerting effort when 

they tried their best. A marginal and unexpected finding was that males who performed better on 

the UPT-2 reported that the affective experience effort was negative. 

Multiple Regression 

Task difficulty and effort required emerged as significant predictors of UPT-2 

performance when entered individually, however, only effort required entered as a significant 

predictor when all four effort ratings were included in the model. Exploratory findings suggest 

that when performance on the UPT-2 is divided using a median split, there are significant 

differences in metacognitive effort ratings depending on UPT-2 performance level (low vs. high 

performance). This finding may illustrate what results could look like in a clinical vs. control 

sample (clinical=lower performance level, control=higher performance level). For example, Hsu 

et al. (2017) reported higher mental effort and discomfort for individuals at-risk for ADHD when 

compared to individuals not at-risk for ADHD. However, it is important to consider that 
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performance on the UPT-2 is significantly influenced by the participant’s age. In the current 

study, metacognitive effort ratings differed across grades, and metacognitive effort ratings 

differed depending on UPT-2 performance level, but metacognitive effort ratings did not differ 

by performance level when age was held constant. This suggests that there is a strong 

developmental component to both metacognitive ratings of effort and performance on the UPT-

2, thus the current study is unable to isolate these variables from grade/age. Future studies would 

benefit from isolating performance from age by recruiting a clinical/control sample. 

The majority of studies on mental effort have reported a negligible relationship between 

subjective and objective measures (e.g., Critchley et al., 2004; Ferentzi et al., 2018; Garfinkel et 

al., 2015). Murphy et al. (2020) suggests the discrepancies as potentially being “driven by the 

fact that one’s self-reported attention may not be predictive of one’s objective accuracy”. In the 

current study, our metacognitive ratings of effort are self-reported attention, whereas objective 

UPT-2 performance is an objective accuracy and completeness composite variable. Future 

research would benefit from including rating questions that assess accuracy and attention 

separately. For example, to measure accuracy we might add ratings of “how many questions do 

you believe you answered correctly?” and “did you remember to follow instructions?” and 

compare them to objective analyses of total correct and total complete items on the UPT-2. To 

measure attention, we might add objective measures of a heart rate monitor and a cortisol sample 

and compare them to metacognitive ratings of “how did using brainpower make you feel?”.  

Hierarchical regression predicting UPT-2 performance 

 Given the predictive ability of the effort required rating, we chose to examine this rating 

item alongside other predictors of the UPT-2 including performance-based tasks of EF and a 

behavioral rating scale of EF. The first hierarchical regression was conducted to determine to 
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contributions of performance-based measures and the effort required rating in predicting UPT-2 

performance. Results indicated that after controlling for age, only performance-based tasks 

(composite variable) were a significant predictor of UPT-2 composite performance. This finding 

suggests that the composite variable of performance-based EF tasks is a stronger predictor of 

UPT-2 composite performance than the effort required rating after controlling for age.  

The second regression was conducted to determine whether a behavioral rating scale of 

EF or the effort required rating was a stronger predictor of UPT-2 performance. Given that age 

did not correlate with the behavioral rating scale of EF, we chose to omit age in this regression. 

The multiple regression found that when both ratings (BDEFS-CA and effort required rating 

item) were entered, the only significant predictor was the effort required rating. More 

specifically, a single rating item with a specific reference point emerged as a predictor of UPT-2 

composite performance, whereas a full behavioral rating scale without specific reference points 

did not. This finding alludes to the importance of specific reference points in a rating scale when 

examining performance on an unstructured task. 

Hierarchical Regressions predicting Academic Abilities 

Two hierarchical regressions were conducted to understand the contributions of 

performance-based tasks and a behavioral rating scale of EF in predicting academic abilities 

above and beyond age, UPT-2 composite performance, and the effort required rating. Wanstall et 

al. (in preparation) indicated that age and UPT-2 composite performance significantly predicted 

reading abilities, but performance-based tasks of EF and the behavioral rating scale of EF did 

not. Following the emergence of the effort required rating as a significant predictor of UPT-2 

composite performance, we added this variable to the current regression to determine its value in 

predicting reading abilities when alongside performance-based tasks and a behavioral rating 
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scale of EF. Thus, the first hierarchical regression was conducted to predict reading abilities. 

After controlling for age, UPT-2 composite performance, and the effort required rating, only 

performance-based tasks of EF emerged as a significant predictor of reading abilities. This 

suggests that performance-based tasks of EF are tapping into a component of a student’s reading 

ability that is not assessed by the behavioral rating scale of EF, above and beyond age, UPT-2 

composite performance, and the effort required rating.   

Similarly, Wanstall et al. (in preparation) reported that age, UPT-2 composite 

performance, and the rating scale of EF significantly predicted reading abilities, but 

performance-based tasks of EF did not. Following the emergence of the effort required rating as 

a significant predictor of UPT-2 composite performance, we added this variable to the current 

regression to determine its value in predicting math abilities when alongside performance-based 

tasks and a rating scale of EF.  Thus, an identical hierarchical regression was conducted to 

predict math abilities. After controlling for age, UPT-2 composite performance, and the effort 

required rating, neither performance-based tasks of EF nor a rating scale of EF emerged as 

significant predictors. Notably, age, UPT-2 composite performance, and effort required appeared 

to be tapping into a component of a student’s math ability that is not assessed by performance-

based tasks or a rating scale of EF. Finally, the UPT-2 and the effort required rating did not enter 

as significant predictors of reading abilities, whereas they emerged as significant predictors of 

math abilities. Although we were not able to replicate Wanstall et al.’s (in preparation) finding 

that UPT-2 performance is a significant predictor of word reading abilities, we were able to 

replicate UPT-2 performance as a predictor of math abilities. This finding strengthens Wanstall 

et al.’s (in preparation) proposal that the UPT-2 may be a valuable tool to help us better 

understand the development of academic abilities in elementary-aged children. 
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Bambrah et al. (2019) outline two distinct interpretations of an individual’s mobilization 

of mental effort. The first account suggests that the mobilization of effort is “determined by task 

demands rather than by the performer’s intentions”. Their study furthers this conceptualization 

by suggesting the role of motivation and interest in a performance-based task are significant 

determinants in mental effort mobilization (e.g., increasing effort as needed, slowing their 

decline in performance, and regaining optimal performance post-distraction) (Bambrah et al., 

2019). This broader account of the mobilization of mental effort may very well play a role in the 

current study, such that their metacognitive ratings of effort may be influenced by the 

aforementioned factors. Further, Bambrah et al. (2019) indicate that mental effort is a 

continuously changing experience. The current study is therefore limited by the ratings only 

being completed post-task (i.e., recollection ratings) and we might anticipate different effort 

ratings had they been asked following each item, or similar to Bambrah et al. (2019), prior to, 

during, and following the UPT-2. Additionally, further research on the UPT-2 might benefit from 

asking a motivation-related question prior to the task such as “how interested are you in 

completing this task”. Another method to isolate the role of motivation would be to introduce a 

reward to one group and have a non-reward control group. This would allow for a better 

understanding of the role that motivation and interest plays in metacognitive ratings of effort.  

Implication of Metacognitive Ratings of Effort Despite not being a rating scale of EF, 

the metacognitive ratings of effort were associated with performance-based tasks of EF and 

performance on the UPT-2, whereas the BDEFS-CA was not. These findings help to illustrate 

potential significance of having specific reference points when assessing self-reported EF 

abilities. Just as performance can depend on many factors including structure (instruction, 

guidance, etc.), ratings of EFs are likely to differ depending on the situation the parents or 
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teachers are evaluating, for example, during an activity that is tedious compared to a sport they 

enjoy playing. By evaluating EFs with a rating scale that asks general questions, it omits the 

possibility for variable performance depending on factors like structure. Specific reference points 

can guide researchers and practitioners to better understand the role of factors like structure and 

how they contribute to an individual’s abilities. For example, if a version of the UPT-2 were 

administered with guidelines, item numbers, and equally spaced questions with instructions for 

each item, and the original UPT-2 were administered, an individual who put forth their best 

effort on each but finds the unstructured task required more effort may indicate that they benefit 

from increased structure. Future studies might consider asking children to complete 

metacognitive ratings of effort following a number of performance-based tasks that range in 

structure to better understand the value that they place on structure. While the current study was 

limited to a high performing sample, the metacognitive ratings of effort may contribute more 

strongly to research that examines clinical populations. 

Implications for Clinical assessment and education Despite the high performing 

sample in the current study, clinical implications exist for the UPT-2 and metacognitive ratings 

of effort. For example, consider the clinical assessment of a student who struggles with their EF 

abilities (for example, is showing signs of ADHD) but performs well on typical performance-

based tasks of EF. Toplak et al. (2013) propose that typical performance-based tasks of EF do 

not replicate the EFs that are used in daily living, which may explain why the students fared well 

on a highly structured task. Further research on the UPT-2 and metacognitive ratings of effort 

with clinical and control samples are required. If research were to suggest that performance on 

structured and unstructured EF tasks varies in clinical populations but not in control samples, 

clinicians could benefit from administering the UPT-2 in addition to a more structured 
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performance-based task and inquire about metacognitive ratings of effort for each task. In 

addition to its potential for adjunct diagnostic utility, stronger performance on measures with 

more structure might indicate that the integration of structure may be a helpful accommodation 

for the student to reach their full potential. Conceptually, structure might be offered variably in a 

class as needed. 

The current study has implications for learning regulation in classrooms. Faith (2022) 

discusses the “Barriers & Strategies Protocol” (BSP) as a classroom tool to share “task 

understanding (“What are our barriers to this task?”), devise cognitive strategies (“What 

strategies could we use to be successful?”, and report their responses in a t-chart”. The BSP was 

developed with the intention of shifting away from typical teacher-directed behaviors and 

promoting student metacognition by collecting context specific information about student 

challenges (Faith, 2022). Similar to the BSP’s context specific information, the metacognitive 

ratings in the current study are comprised of context specific items which refer to the UPT-2. 

The UPT-2 and metacognitive ratings of effort invite dialogue surrounding barriers and cognitive 

strategies in assessment measures, daily activities, and classroom tasks. If students are aware and 

understand what structure might entail (instruction, time limits, practice questions, feedback, 

etc.) they are provided with a resource to reflect on when a task is difficult and communicate 

whether a different degree of structure may better suit their needs. For example, a “barrier” to the 

UPT-2 may be its scattered questions which require self-direction and goal-orientation, and the 

“cognitive strategies” may entail completing questions left to right, by domain (math, language, 

symbolic), by perceived difficulty. Given the relatively easy nature of the UPT-2, a child’s rating 

of task difficulty (or other ratings) may be helpful to understand in terms of their understanding 

of task structure and whether they believe additional structure would improve their performance. 
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Limitations in the Current Study 

There are important limitations to consider in this project. First, the community sample 

used in this study was considered to be a high-performing sample. The participating school holds 

a philosophy which values inquiry-based learning and a focus on self-monitoring of skills and 

abilities. Future research would benefit from replicating this work on the UPT-2 in more diverse 

settings such a public schools, psychology clinics, and hospitals. Secondly, only the Stroop and 

Trail Making tasks were administered to assess EF performance. Future studies may include 

additional performance-based measures of EF to examine their relationship with the UPT-2. 

Third, rating-based measures are subject to a degree of interpretation. In terms of the BDEFS, the 

lack of specific reference point leaves the parent to decide the context they consider when 

answering an item. In terms of the metacognitive ratings of effort, children are provided with a 

specific reference point to consider when answering an item, however, implicit theories of effort 

and intelligence may play a role in how a student chooses to answer rating items. Two implicit 

theories of intelligence have been suggested in the literature: (1) a growth mindset believes that 

intellectual ability is malleable, and (2) a fixed mindset (Dweck & Leggett, 1988). These theories 

have implications for cognitive effort, such that individuals with a growth mindset maintain that 

the amount of effort put into a task is reflected in your performance, whereas those with a fixed 

mindset do not believe that effort is related to task performance (Scheiter et al., 2020). Put 

together, interpretations of effort may vary depending on their conceptualization of intelligence. 

Although the current study did not include identifications of alignment with a growth or fixed 

mindset, future research on the UPT-2 and metacognitive ratings of effort would benefit from 

including a measurement of participants’ theory of intelligence to better understand the 

predictive ability of effort ratings in student’s with a growth vs. fixed mindset. Finally, when we 
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hypothesize that effort ratings are predictors of UPT-2 performance, we are under the assumption 

that these participants have the same level of metacognition as their peers. A number of factors 

have been found to influence an individual’s metacognitive processes, namely cognitive ability, 

affective function, physical health, and mental health (Brewer et al., 2015; Craig, 2003; 

Garfinkel et al., 2015; Khalsa et al., 2018; Murphy et al., 2018; Quattrocki & Friston, 2014). 

Future research would benefit from interpreting performance on the UPT-2 and metacognitive 

ratings of effort in the context of these individual differences.  

Conclusion 

The current study examined a novel Unstructured Performance-Based Task (UPT-2) in a 

community sample of children. Significant associations were found between the UPT-2 and 

performance-based tasks, rating scale, and academic abilities. Additionally, there were no 

significant associations between the rating scale and either performance-based task. In addition 

to significant associations between the UPT-2 and metacognitive ratings of effort, the ratings 

significantly predicted UPT-2 performance. Significant associations within metacognitive ratings 

of effort were found. Further analyses determined that performance-based tasks were better 

predictors of UPT-2 composite performance than a metacognitive rating of effort, and a 

metacognitive rating of effort was a better predictor of UPT-2 composite performance than a 

rating scale of EF. Finally, age, the UPT-2, and the effort rating emerged as stronger predictors 

of reading and math abilities over the rating scale of EF, and of math abilities over the 

performance-based tasks of EF. Overall, these results indicate the UPT-2 may be a promising 

measure to assess EF related difficulties and the addition of metacognitive ratings of effort act as 

a complementary component to better understanding a student’s performance and how to best 

support them. 
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Appendix B. Metacognitive Ratings of Effort 
 

1) How hard was this activity?  
  
 
 
 

 
 
 
 
 
2) How much did you try on this activity?  
 
 
 
 

3) How much of your brainpower did this activity require?  

 
 
 

 
 
 
 
4) How did using brainpower make you feel?  
Point to the face that best shows how you feel after doing this activity.  
 

     
 
 
 
 
 
 
 
 
 
 
 

 

     

 

 
 
 

 

Very Easy Very Hard 

1            2               3              4              5 
 

No brainpower A lot of 
brainpower 

1                               2                          3 
 

I did not try 
at all 

I tried my 
best 

1            2               3              4              5 
 


