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Part I. Purpose 

The purpose of this Compendium is to provide information about the range of measures 
available to assess executive function (EF) and other regulation-related skills. The field of EF and 
other regulation-related research is broad, rapidly-growing, and encompasses many related but 
distinct skills and competencies (Jones, Bailey, Barnes, & Partee, 2016). The resources provided 
in this Compendium are designed to help researchers, program staff, child development 
specialists, and other professionals working in assessment and evaluation identify the measures 
that are most appropriate for the age, setting, and specific objectives of their work. 

The EF Mapping Project Measures Compendium aims to do three concrete things: first, align 
specific EF and regulation-related skills with the measures used to assess them; second, 
conduct an analysis of similarities and differences across 44 commonly-used measures; and 
third, compile information about the relevant psychometric properties of each measure. While 
the focus of this resource is ages 3-6 years old, the Compendium includes measures that span 
birth to adulthood, to highlight how assessments differ across the life span. The EF Mapping 
Project Measures Compendium is not a comprehensive or exhaustive list of all measures that 
assess EF and other regulation-related skills. The Compendium is designed to be illustrative of 
the types and range of measures that are commonly used, in order to demonstrate and clarify 
the various approaches to assessing this broad domain. 

Part II. Background 

The EF Mapping Project began with a literature review designed to capture the broad array of 
terms and skills used to refer to children’s EF and other regulation-related competencies. Our 
team compiled key empirical studies and research reports into a database, documenting each 
article’s terms and skills as well as associated measures and findings. Over 45 different 
terms/skills were found in our literature search (see p. 4 of the EF Mapping Project Report). We 
coded these terms/skills (e.g., inhibition, attention shifting, planning) based on an analysis of 
the actual behavior being assessed in each study – by focusing on the measures used and the 
task description provided for each measure. We then organized the terms/skills into a 
framework to highlight the major differences in the developmental phenomena (the type of 
skills and behaviors being observed or assessed) and the way they are studied (the research 
tradition and/or measurement approach). 

The resulting EF Mapping Project Framework has four features: (a) Skill Complexity, (b) 
Developmental Stage, (c) Developmental Domain, and (d) Measurement Strategy. These four 
features can be used to understand and communicate the differences in EF and other 
regulation-related skills and the measures used to assess them. 

Our project methodology, findings and recommendations, and a detailed description of the EF 
Mapping Project Framework can be found in the EF Mapping Project Report; and are also 
summarized in an accompanying Executive Summary and Research Snapshot. This Compendium 
is an application of the EF Mapping Project Framework to a set of 44 commonly-used measures. 

https://www.acf.hhs.gov/sites/default/files/opre/efmapping_report_101416_final_508.pdf
https://www.acf.hhs.gov/sites/default/files/opre/efmapping_report_101416_final_508.pdf
https://www.acf.hhs.gov/sites/default/files/opre/ef_mapping_executivesummary_101416_final_508.pdf
https://www.acf.hhs.gov/sites/default/files/opre/ef_mapping_snapshot_101416_final_508.pdf
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Part III. Using the EF Mapping Project Measures Compendium 

This Compendium contains four parts: 

 Overview
 Summary Table and Figures
 Measures Chart
 Profiles

Each of the parts is briefly described below. 

Overview. This Overview document outlines the purpose and background for the EF Mapping 
Project and describes the contents of the associated Measures Compendium. This Overview 
explains the type of information included in each part of the Compendium and how it can be 
used by researchers and other professionals in child development, assessment, and program 
evaluation. In particular, the Compendium may be useful to ACF staff responsible for selecting, 
implementing, or interpreting results from assessments in early childhood settings, who want 
to better understand the specific skills being measured. The EF Mapping Project and this 
associated Measures Compendium align with the Head Start Early Learning Outcomes 
Framework (2015), which includes executive function and regulation-related skills in the 
following domains and sub-domains: 

Domain Sub-Domain 

Approaches to Learning Emotional and Behavioral Self-Regulation 
Cognitive Self-Regulation (Executive Functioning) 

Social and Emotional 
Development 

Emotional Functioning 
Relationships with Adults 
Relationships with Other Children 

Language and Communication Attending and Understanding 

The Overview also describes the criteria used to categorize measures according to each of the 
four features of the EF Mapping Project Framework (i.e., skill complexity, developmental stage, 
developmental domain, and measurement strategy), and the methodology used to collect and 
document information about psychometric properties for each measure. 

Summary Table and Figures. The Summary Table and Figures are designed to provide a quick 
at-a-glance view of all the measures included in the EF Mapping Project Measures 
Compendium. They allow readers to easily see how measures compare to one another based 
on relevant information, such as age range or type of assessment. 
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The Summary Table shows how each measure is categorized according to all four features 
of the EF Mapping Project Framework: Skill Complexity, Developmental Stage, 
Developmental Domain, and Measurement Strategy. For example, the Summary Table can 
be used to quickly identify measures that are designed to assess inhibition, have been used 
in studies with preschool-age children, and are available in computer-based versions. The 
Summary Table is organized by skill (i.e., inhibition, attention control, working memory) and 
within each skill, measures are organized alphabetically. 

The Organizational Figures are designed to help readers find all the measures that fit a 
specific criterion. There are four Figures and each Figure is organized around one of the 
features of the EF Mapping Project Framework. For example, if a researcher is interested in 
measures that assess cognitive aspects of regulation, he/she can look at the "Measures by 
Domain" Figure and see a list of all measures in the Compendium that are categorized as 
Cognitive. Alternatively, if a child development specialist wants to understand the 
difference between assessments of working memory and self-control, he/she can review 
the “Measures by Complexity” Figure and see a list of measures that are categorized as 
Simple (which include individual sub-components of EF such as working memory) and 
compare them to measures that are categorized as Umbrella (which include more complex 
skills such as self-control). Researchers may also be interested to see the relative prevalence 
of certain types of measures, which is identified easily in the “total” boxes of the Figures. 

The four Figures are: 

1. Measures By Developmental Stage (Age)
2. Measures By Skill Complexity
3. Measures By Domain
4. Measures By Measurement Strategy

Measures Chart. The Measures Chart provides additional information about each of the 
measures in the Compendium, including a Task Description and relevant Psychometric 
Properties. The Chart is designed to support informed decision-making about the use of EF and 
other regulation-related measures, by summarizing all the key information that is needed for 
identifying and selecting appropriate measures for specific research, evaluation, and 
performance assessment purposes. It contains the following for each measure: 

(a) Name of the Measure
(b) Task Description (what does the child do or what is being observed)
(c) Developmental Stage (age range appropriate for the measure)
(d) Developmental Domain (cognitive, social, emotional)
(e) Measurement Strategy (assessment type, location/context, administrator, mode)
(f) Psychometric Properties (reliability and validity statistics)

Each of these categories is described in more detail below, in the "Profiles" section. 
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There are 44 measures included in the Measures Chart; this includes 37 individual measures 
comprising both performance-based tasks and questionnaires (such as observer- and self-
reports), and 7 batteries (i.e., multiple assessment tasks that are often used together). 

The Measures Chart is organized hierarchically by skill complexity. Simple Skills are included 
first, followed by Multi-Component Skills, Complex Skills, and finally Umbrella Skills (see 
definitions in Figure 1). Within each of these groupings, measures are organized by the 
particular skill or construct that they assess. For example, all measures of inhibition are grouped 
together under the label "Inhibition" whereas measures of working memory can be found 
under the label "Working Memory." 

This organizational system enables readers to identify measures based on the construct of 
interest, or the level of skill complexity (simple and discrete versus more complex, multi-
dimensional, and/or over-arching terms/skills). The measures included commonly appear in 
the literature as assessments of executive function but, in reality, measure meaningfully 
different types of skills. Overall, the purpose of this organizational or classification system is to 
help readers identify what type of skill is being assessed and select appropriate measures 
aligned with their research, evaluation, or performance assessment purposes. 

Figure 1. Map of EF and Other Regulation-related Skills

Source: EF Mapping Project Report 

https://www.acf.hhs.gov/sites/default/files/opre/efmapping_report_101416_final_508.pdf
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Below is a list of the skills that are included in the Compendium, in the order they appear in the 
Measures Chart: 

Simple Skills Multi-Component 
Skills 

Complex Skills Umbrella Skills 

Inhibition (a.k.a. 
Inhibitory Control, 
Response 
Inhibition) 

Attention Control 

Working Memory 

Attention Shifting 
(a.k.a. Set Shifting, 
Cognitive or Mental 
Flexibility) 

Delay of Gratification 

Executive Function 
(EF) 

Effortful Control (EC) 

Planning 

Problem-Solving 

Decision Making 

Persistence 

Emotion Regulation 

Impulsivity/Reflection 
(a.k.a. Cognitive 
Reflectivity) 

Temperament 

Grit 

Mastery Motivation 

Self-Control 

Self-Discipline 

Self-Regulation 

Profiles. The Profiles provide detailed information about each of the measures included in the 
Compendium. Once a reader has identified the set of EF and other regulation-related measures 
that fit key criteria (i.e., developmentally-appropriate, assess the skills of interest, available in 
format/mode that is suitable to the setting or program) for their purpose, the Profiles can be 
used to learn more about each measure and enable readers to select the best fit(s).  

There are 40 Profiles, one for each of the 33 measures and one for each of the 7 task batteries 
included in this Compendium. Note that the Measures Chart and Summary Table include 44 
measures, because they include the Child Behavior Questionnaire and, in addition, separately 
include each of its 4 sub-scales: Inhibitory Control, Attentional Focus, Attention Shifting, and 
Anger/Frustration. These sub-scales are sometimes used on their own to measure discrete 
aspects of EF, EC, emotion regulation and/or child temperament. Information about each of the 
sub-scales can be found in the Profile for the Child Behavior Questionnaire.  

Each Profile includes the following information. 

Task Description: This includes what a child is asked to do and what is required in order to 
be successful in the task; as well as administration details, possible task variations, 
measured outcomes, and how to interpret the scoring. 

Skill(s) Measured and Complexity: This corresponds to the “Skill Complexity” feature of the 
EF Mapping Project Framework, and includes three pieces of information:  

 The specific skill measured (e.g., working memory, self-discipline, emotion regulation)
 The complexity of the skill being measured (either simple, multi-component, complex,

or umbrella)
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 Other skills that have been assessed using the task or questionnaire, and/or other terms
that have been used in the literature to describe the measure

This section also may include details explaining how we categorized the measure. For 
example, in the Dimensional Card Change Sort profile, we explain that we categorize it as a 
Multi-Component Skill (a measure of EF, not simply inhibition or shifting) because when 
using all phases of the task, multiple EF sub-components are required in order to perform 
the task successfully 

Ages: This section corresponds to the “Developmental Stage” feature of the EF Mapping 
Project Framework, and includes the age range of participants for whom the measure is 
intended. Age range was determined by (a) looking at the age range specified in the 
measure description (e.g., “questionnaire meant for children age 3-7”) or (b) when the age 
range was not specified, creating an age range that includes the youngest to oldest 
populations that were assessed with the measure in the studies reviewed. 

Developmental Domain: This section corresponds to the “Developmental Domain” feature 
of the EF Mapping Project Framework, and identifies which of three broad developmental 
domains (cognitive, social, emotional) are involved in the measurement task as well as 
other developmental capacities that are embedded in the task. For example, this section 
notes whether visual or auditory processing, or physical/gross-motor movement, is a key 
element of the task. This information may be particularly salient to researchers or program 
staff working with special populations, such as children with developmental delays or 
processing disorders. 

To determine Developmental Domain, we analyzed the task description, using the following 
guiding questions: 

 Cognitive: Does the task require internal/mental processes (such as thinking and
attention) or engage cognitive processes to manage external behavior? For
questionnaires, do items address child’s cognitive or mental abilities?

 Emotional: Is the task “cold” (no emotional component) or “hot” (involves an emotional
component e.g., desire, frustration, anger)? For questionnaires, do items address the
child’s behavior in emotionally-charged contexts or situations?

 Social: Does the task measure a skill in a social or interpersonal context? Specifically,
does the task require a child to interact with others (peer, adult, or researcher) or does
it explicitly involve the use of socially-appropriate norms and behavior? For
questionnaires, do items address the child’s behavior in social contexts or interpersonal
interactions?
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Measurement Strategy: This section corresponds to the “Measurement Strategy” feature of 
the EF Mapping Framework, and includes the following information: 

 Type of Assessment: Identifies whether the assessment involves a structured research
task (i.e., a task designed by researchers to elicit the use of a specific skill) or everyday
behavior (i.e., report of a child’s typical behavior during everyday tasks)

 Location/Context: Identifies whether the assessment occurs in a structured research
setting (e.g., research lab or specially-designed area of a classroom) or in a natural
everyday environment (e.g., home, classroom, community)

 Administrator: Identifies who administers the task (e.g., trained researcher or observer)
or who fills out the questionnaire/survey (e.g., parent, teacher, or self)

 Administration Time: Identifies how long it takes to conduct the assessment
 Administration Mode1: Identifies the available mode or format of the assessment (e.g.,

computer-based, behavioral, observer report, self-report)

Use in Research: A description of how the measure is typically used in research, based on 
the studies we reviewed. This includes information about whether the measure is most 
often used alone or as a part of a larger battery of measures; and how it is described when 
used as part of a battery (e.g., a measure of Effortful Control may be used in batteries in 
order to assess one aspect of Temperament; a measure of Working Memory may 
sometimes be used in conjunction with a measure of Inhibition in order to assess Executive 
Function; a measure of Impulsivity may be used with a measure of Self-Control in order to 
assess the multi-dimensional construct of Self-Discipline; and so on). This section also 
includes a note if the measure is typically used for studies on specific topics such as 
academic achievement or mental health research, or with specific populations. 

Psychometric Properties: This section reports statistics on the following psychometric 
properties for each measure: 

 Reliability
a. Internal Consistency
b. Test-Retest Reliability

 Validity
a. Convergent Validity
b. Concurrent/Predictive Validity

If a statistic is not included in the psychometric properties section of a profile, this may 
mean the statistic is not applicable to the measure, the information does not exist, or we 

1 At the time of release, we collected information that was easily accessible online, in order to 
identify whether measures are available in computer-based (desktop/laptop or tablet) versions 
or behavioral (paper and pencil) versions. However, the operating systems and technological 
requirements for measures vary and change frequently. Please contact the publisher/author for 
the most accurate and up-to-date information. 
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were unable to find the information (i.e., it was not reported in the studies we reviewed for 
that measure). 

Number of Trials: This includes the number of trials/blocks/questions/items in the measure. 
Different versions/administrations of the measure may be listed. 

Task Scoring: This describes the task outcome including (a) what is measured and (b) how 
the scores are coded or calculated. Differences in task scoring between different versions of 
the measure are listed separately.  

Sample Scores: Sample scores are listed in a table with the age(s) of the sample, the sample 
size, and the mean and standard deviation for the specified outcome(s). Below the table is a 
Sample Description including available geographic, racial/ethnic, gender, and 
socioeconomic characteristics of the population.  

References: The complete list of references that were reviewed in order to compile the 
information about each measure.  

Part IV. Methods and Psychometric Properties

Methods and Criteria for Inclusion 

To identify measures for inclusion, we first consulted a list of 40 measures of EF and other-
regulation-related skills that were compiled for the EF Mapping Project. This list comprised 
measures used in empirical studies that were identified through a literature review of executive 
function and self-regulation, particularly focusing on the early childhood period but also 
including research across the life span (please see the EF Mapping Project Report). 

Based on an analysis of the task description, we coded each measure for several categories 
including the four features of the EF Mapping Project Framework: Skill Complexity, 
Developmental Stage, Developmental Domain, and Measurement Strategy. As a final step we 
completed a crosswalk analysis with key papers and reports in the field including the NIH 
Toolbox, a recent meta-analysis of EF by Jacob and Parkinson (2015), an EF battery described by 
Willoughby, Blair, Wirth, & Greenberg (2010; 2012), the work of developmental psychologist 
Stephanie Carlson (2005), and a Journal of Applied Developmental Psychology paper that 
explores the measurement of EF and social-emotional skills (Jones, Zaslow, Darling-Churchill, & 
Halle, 2016). These papers were used to identify additional measures to include in the 
Compendium. 

https://www.acf.hhs.gov/sites/default/files/opre/efmapping_report_101416_final_508.pdf
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Once we identified measures to be included, we began documenting and compiling additional 
information for each measure, using the following steps to populate the individual measure 
Profiles, the Measures Chart, and the Summary Table and Figures: 

 We first examined the peer-reviewed journal articles that had been used to generate
the list of measures included in the Compendium, most of which came from previous
work on the EF Mapping Project

 We then used Google Scholar with no restriction on publication date to search for
research papers that described the development of the measure and/or its properties

 We used these papers to populate most of the information in the Profiles and Chart
 To complete the “Use in Research” section, we entered either the “name of measure” or

“name of measure + child” into Google Scholar; after reading the titles and abstracts of
the results, we selected one to three of the most frequently cited papers that used the
measure, looking to select papers published after 2000 from a variety of fields (e.g.,
psychology, neuroscience, education)

 To find the Psychometric Properties, we entered the “name of measure + Cronbach’s
alpha,” “name of measure + consistency,” “name of measure + retest” and/or “name of
measure + validity” into Google Scholar; we selected papers which provided this
information, looking to select the most frequently cited papers published after 2000

 For any identified papers that used more than one measure from our list, we used the
paper as a reference for all of the measures included

Definitions of Psychometric Properties included in the Compendium 

In general, reliability refers to the internal consistency of a measure (i.e., whether it 
consistently measures the construct, whether it remains consistent over time, etc.). A measure 
is said to have a high reliability if it produces similar results under consistent conditions. 
Reliability statistics range from 0-1, with higher numbers indicating higher reliability. Validity 
refers to how a measure correlates with other measures and outcomes of interest, and how it 
operates in different populations. A measure is said to be valid if it produces results that are 
consistent with other measures of the same or similar constructs. The four psychometric 
properties reported in this Compendium are defined in the following ways: 

Internal Consistency refers to whether a measure is assessing what is intended to measure. 
In other words, internal consistency is the degree to which a set of items measure a single 
construct.  

Test-Retest Reliability refers to the stability of scores over a given time interval; this number 
is often calculated by administering the task two times and calculating the correlation 
between the two scores. 

Convergent Validity refers to how strongly a measure is associated with other skills that are 
intended to assess the same construct (e.g., EF and other regulation-related skills). 
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Concurrent/Predictive Validity refers to how strongly a measure is associated with other 
skills and key child outcomes such as academic achievement, classroom-relevant behavior, 
mental health, and/or personality traits. Concurrent refers to associations at the same time 
point and predictive refers to associations in the future.  

Note: Validity also includes how a measure operates in specific populations, such as among 
children with attention deficit hyperactivity disorder (ADHD). We included this information 
when available, based on the studies we reviewed.  

Part V. Conclusion 

The EF Mapping Project Measures Compendium seeks to provide an organizational framework, 
reflective of the EF Mapping Project findings, with which to understand and select appropriate 
measures for measuring EF and regulation-related skills. The Compendium is designed to serve 
as a resource for researchers, program staff, child development specialists, and other 
professionals working in assessment and evaluation to identify the measures that are most 
appropriate for the age, setting, and specific objectives of their work. 
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SUMMARY TABLE OF MEASURES 
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Inhibition 

CBQ – Inhibitory Control Subscale1 X - - - X X - - X X X - - X - 

Flanker Task X - - - X X X X X - - X - - - 

Go/No-Go X - - - X X X X X - - X X - - 

Less is More X - - - X - - - X X - - X - - 

Pencil Tap X - - - X X - - X - - - X - - 

Stroop Tasks X - - - X X X X X - - X X - - 

Walk-a-Line Slowly/Balance Beam X - - - X - - - X - - - X - - 

Attention Control 

Attention Network Test X - - - X X X X X - - X - - - 

CBQ – Attentional Focus Subscale1 X - - - X X - - X X X - - X - 

Working Memory 

Backward Digit Span X - - - X X X X X - - X X - - 

Corsi Blocks X - - - X X X X X - - - X - - 

Forward Digit Span X - - - X X X X X - - X X - - 



14 

Measure

Skill 
Complexity 

Developmental 
Stage 

Developmental 
Domain 

Measurement 
Strategy 

Si
m

pl
e 

(s
in

gl
e)

 

M
ul

ti-
Co

m
po

ne
nt

 

Co
m

pl
ex

 

U
m

br
el

la
 

Ea
rly

 C
hi

ld
ho

od
 (0

-6
) 

M
id

dl
e 

Ch
ild

ho
od

 (7
-1

2)
 

Ad
ol

es
ce

nc
e 

(1
3-

17
) 

Ad
ul

th
oo

d 
(1

8+
) 

Co
gn

iti
ve

 

Em
ot

io
na

l 

So
ci

al
 

Co
m

pu
te

r-
Ba

se
d 

Ta
sk

 

Be
ha

vi
or

al
 T

as
k 

O
bs

er
ve

r R
ep

or
t 

Se
lf-

Re
po

rt
 

Attention Shifting 

CBQ – Attentional Shifting Subscale1 X - - - X X - - X X X - - X - 

Flexible Item Selection Task (FIST) X - - - X - - - X - - - X - - 

Local-Global Task X - - - X X X X X - - X - - - 

Delay of Gratification 

Marshmallow Test X - - - X X - - X X - - X - - 

Snack Delay X - - - X - - - X X - - X - - 

Executive Function 

Battery of EF Tasks - X - - X - - - X - - X X - - 

Dimensional Change Card Sort (DCCS) - X - - X X - - X - - - X - - 

Head-Toes-Knees-Shoulders (HTKS) Task - X - - X - - - X - - - X - - 

Minnesota Executive Function Scale (MEFS) - X - - X X X X X - - X - - - 

Effortful Control 

Battery of EC Tasks - X - - X - - - X X X - X - - 

Executive Function and Effortful Control 

Battery of EF and EC Tasks - X - - X - - - X X X X X - - 
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Planning 

Planned Codes - - X - X X X - X - - - X - - 

Problem-Solving 

Tower of Hanoi - - X - X X X X X - - X X - - 

Decision-Making 

Children’s (Iowa) Gambling Task - - X - X X X X X X - - X - - 

Persistence 

Puzzle Box - - X - X X X - X X - - X - - 

Yarn Tangle - - X - X - - - X X - - X - - 

Emotion Regulation 

CBQ – Anger/Frustration Subscale1 - - X - X X - - - X X - - X - 

Emotion Regulation Checklist (ERC) - - X - X X - - X X X - - X - 

Impossibly Perfect Circles - - X - X - - - X X X - X - - 

Mistaken Gift Paradigm - - X - X X - - - X X - X - - 
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Impulsivity/Reflection 

Eysenck Junior Impulsiveness Sub-Scale - - X - - X X - X X X - - - X 

KRISP1 - - X - X - - - X - - - X - - 

Temperament 

Child Behavior Questionnaire (CBQ) - - X - X X - - X X X - - X - 

Grit 

Grit Scale - - X - X X X X X X - - - X X 

Mastery Motivation 

COMPSCALE1 - - - X X X - - X X X - - X - 

Self-Control 

Battery of Self-Control Measures - - - X X X - - X X X - - X X 

Brief Self-Control Scale (BSCS) - - - X - X X X X X - - - - X 

Self-Discipline 

Battery of Self-Discipline Measures - - - X - X X - X X X - - - X 



17 

Measure

Skill 
Complexity

Developmental 
Stage

Developmental 
Domain

Measurement 
Strategy

Si
m

pl
e 

(s
in

gl
e)

 

M
ul

ti-
Co

m
po

ne
nt

 

Co
m

pl
ex

 

U
m

br
el

la
 

Ea
rly

 C
hi

ld
ho

od
 (0

-6
) 

M
id

dl
e 

Ch
ild

ho
od

 (7
-1

2)
 

Ad
ol

es
ce

nc
e 

(1
3-

17
) 

Ad
ul

th
oo

d 
(1

8+
) 

Co
gn

iti
ve

 

Em
ot

io
na

l 

So
ci

al
 

Co
m

pu
te

r-
Ba

se
d 

Ta
sk

 

Be
ha

vi
or

al
 T

as
k 

O
bs

er
ve

r R
ep

or
t 

Se
lf-

Re
po

rt
 

Self-Regulation 

BRIEF-P1 - - - X X - - - X X X - - X - 

PSRA1 - - - X X - - - X X X - X - - 

PSRA – Assessor Report - - - X X - - - X X X - - X - 

RACER1 - - - X - X - - X X - X - - - 

Totals 17 6 13 8 40 30 17 13 42 26 17 12 25 11 5 

1 CBQ: Child Behavior Questionnaire; KRISP: Kansas Reflection-Impulsivity Scale for Preschoolers; COMPSCALE: Instrumental Competence Scale for Children; PSRA: Preschool Self-Regulation 
Assessment; RACER: Rapid Assessment of Cognitive and Emotional Regulation; BRIEF-P: Behavior Rating Inventory of Executive Function – Preschool Version 
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MEASURES BY DEVELOPMENTAL STAGE 

1 BRIEF-P: Behavior Rating Inventory of Executive Function – Preschool Version; MEFS: Minnesota Executive Function Scale; DCCS: Dimensional 
Change Card Sort; KRISP: Kansas Reflection-Impulsivity Scale for Preschoolers; HTKS Task: Head-Toes-Knees-Shoulders; FIST: Flexible Item Selection 
Task; PSRA: Preschool Self-Regulation Assessment; CBQ: Child Behavior Questionnaire; COMPSCALE: Instrumental Competence Scale for Children; 
RACER: Rapid Assessment of Cognitive and Emotional Regulation 

Measure 
Early Childhood Middle Childhood Adolescence

Adult
-hood 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18+ 

Battery of EC Tasks  22-33 
months

Snack Delay 1.5-5 years 

BRIEF-P1 2-5 years

EF and EC Battery 2-6 years

MEFS1 2 years and up 

DCCS1 2.5-7 years 

Impossibly Perfect Circles 3-5 years

Yarn Tangle 3-5 years

Less is More 3-5 years

KRISP1 3-5 years

HTKS Task1 3-6 years

FIST1 3-6 years

Walk-a-Line Slowly 3-6 years

PSRA/PSRA-AR1 3-6 years

CBQ (and all sub-scales)1 3-7 years

Pencil Tap 3-7 years

COMPSCALE1 3-8 years

Mistaken Gift Paradigm 3-10 years

Self-Control Battery 3-11 years

Emotion Reg. Checklist 3-12 years

Marshmallow Test 3-12 years

Children’s Gambling Task 3 years and up 

Tower of Hanoi 3 years and up 

Forward Digit Span 3 years and up 

Attention Network Test 3 years and up 

Flanker Task 3 years and up 

Go/No-Go 3 years and up 

Stroop Tasks 3 years and up 

Battery of EF Tasks 4-5 years

Backward Digit Span 4 years and up 

Corsi Blocks 4 years and up 

Grit Scale 5 years and up 

Local-Global Task 5 years and up 

Puzzle Box 5-14 years

Planned Codes 5-17 years

RACER1 6-12 years 

Self-Discipline Battery 8-15 years

Impulsiveness Sub-Scale 8-15 years

Brief Self-Control Scale 12  years and up 

TOTAL: 36 TOTAL: 25 TOTAL: 17 
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MEASURES BY SKILL COMPLEXITY 

Attention Network Test 

Backward Digit Span 

CBQ – Inhibitory Control, 
Attention Focus, and 
Attention Shifting Sub-
Scales 

Corsi Blocks 

FIST* 

Flanker Task 

Forward Digit Span 

Go/No-Go 

Less is More 

Local-Global Task 

Marshmallow Test 

Pencil Tap 

Snack Delay 

Stroop Tasks 

Walk-A-Line Slowly/Balance 
Beam 

TOTAL: 17 

Battery of EC Tasks 

Battery of EF and EC Tasks 

Battery of EF Tasks 

Dimensional Change Card 
Sort 

Head-Toes-Knees-Shoulders 

Minnesota Executive 
Function Scale (MEFS) 

TOTAL: 5 

Child Behavior 
Questionnaire (CBQ) 

CBQ – Anger/Frustration 
Sub-Scale 

Children’s (Iowa) Gambling 
Task 

Emotion Regulation 
Checklist 

Eysenck Junior 
Impulsiveness Sub-Scale 

Grit Scale 

Impossibly Perfect Circles 

KRISP* 

Mistaken Gift Paradigm 

Planned Codes 

Puzzle Box 

Tower of Hanoi 

Yarn Tangle 

TOTAL: 13 

Battery of Self-Control 
Measures 

Battery of Self-Discipline 
Measures 

Behavior Rating Inventory of 
Executive Function – 
Preschool Version 

Brief Self-Control Scale 

Instrumental Competence 
Scale for Children 

Preschool Self-Regulation 
Assessment 

Preschool Self-Regulation 
Assessment – Assessor 
Report 

Rapid Assessment of 
Cognitive and Emotional 
Regulation 

TOTAL: 8 

*KRISP: Kansas Reflection-Impulsivity Scale for Preschoolers; FIST: Flexible Item Selection Task

UMBRELLA SKILLS

COMPLEX SKILLS 

MULTI-COMPONENT SKILLS

SIMPLE SKILLS

SIMPLE 
MULTI-
COMPONENT COMPLEX UMBRELLA 
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MEASURES BY SKILL DOMAIN 

Attention Network Test 

Backward Digit Span 

Battery of EF Tasks 

Corsi Blocks 

DCCS* 

FIST* 

Flanker Task 

Forward Digit Span 

Go/No-Go 

HTKS Task* 

KRISP* 

Local-Global Task 

MEFS* 

Pencil Tap 

Planned Codes 

Stroop Tasks 

Tower of Hanoi 

Walk-A-Line Slowly/ Balance 
Beam 
TOTAL: 18 

Battery of EC Tasks 

Battery of EF and EC Tasks 

Battery of Self-Control 
Measures 

Battery of Self-Discipline 
Measures 

BRIEF-P* 

Child Behavior 
Questionnaire (CBQ) 

CBQ – Attentional Focus, 
Attentional Shifting, and 
Inhibitory Control Subscales 

ERC* 

Eysenck Junior 
Impulsiveness Sub-Scale 

Impossibly Perfect Circles 

COMPSCALE*  

PSRA* 

PSRA-AR* 

TOTAL: 15 

BSCS* 

Children’s (Iowa) Gambling 
Task 

Grit Scale 

Less is More 

Marshmallow Test 

Puzzle Box 

RACER* 

Snack Delay 

Yarn Tangle 

TOTAL: 9 

CBQ – Anger/Frustration 
Subscale 

Mistaken Gift Paradigm 

TOTAL: 2 

No measures. 

TOTAL: 0 

*DCCS: Dimensional Change Card Sort; FIST: Flexible Item Selection Task; HTKS Task: Head-Toes-Knees-Shoulders; KRISP: Kansas Reflection-Impulsivity Scale for Preschoolers; 
BRIEF-P: Behavior Rating Inventory of Executive Function – Preschool Version; COMPSCALE: Instrumental Competence Scale for Children; ERC: Emotion Regulation Checklist; PSRA: 
Preschool Self-Regulation Assessment; PSRA-AR: Preschool Self-Regulation Assessment – Assessor Report; BSCS: Brief Self-Control Scale; RACER: Rapid Assessment of Cognitive and 
Emotional Regulation; MEFS: Minnesota Executive Function Scale

COGNITIVE 
COGNITIVE, 
SOCIAL & 
EMOTIONAL 

COGNITIVE & 
EMOTIONAL 

SOCIAL & 
EMOTIONAL 

COGNITIVE & 
SOCIAL 
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MEASURES BY MEASUREMENT STRATEGY 

1 Computerized version also available for adults, e-Corsi (Claessen 2015), for two age groups: 19-30 and over 50 
2 Computerized version also available for slightly older children (ages 6-10) (Dick 2014) 
3 KRISP: Kansas Reflection-Impulsivity Scale for Preschoolers; RACER: Rapid Assessment of Cognitive and Emotional Regulation 
4 Computerized version also available for older children (ages 8-12) used to assess Attention-Deficit/Hyperactivity Disorder (Assef et al. 2007) and 
for children (ages 7-11) to test Stroop interference on reading suppression (Bub, Masson, & Lalonde, 2005) 

Structured Research Task 
Location/Context: Structured Research Setting (Lab or Structured Area) 

Administrator: Trained Researcher/Observer 

Measure 
Administration Time 
(minutes) 

Computer-
Based Task 

Behavioral 
Task 

Attention Network Test (ANT) 20  - 

Backward Digit Span <10  

Battery of EC Tasks 25-50 total - 

Battery of EF and EC Tasks 5-20/task; total time varies  

Battery of EF Tasks 4-7/task; 25-45 total  

Children’s (Iowa) Gambling Task 20-40 - 

Corsi Blocks1 <10 - 

Dimensional Change Card Sort (DCCS) 5 (Standard); 10 (Border) - 

Flanker Task 3-4  - 

Flexible Item Selection Task (FIST)2 10 - 

Forward Digit Span <10  

Go/No-Go 5-30  

Head-Toes-Knees-Shoulders Task 5-7 - 

Impossibly Perfect Circles 5 - 

KRISP3 <5 - 

Less is More 5 - 

Local-Global Task 10  - 

Marshmallow Test 10-30 - 

Minnesota Executive Function Scale (MEFS) 2-7  - 

Mistaken Gift Paradigm 10 - 

Pencil Tap 5 - 

Planned Codes 5 - 

Preschool Self-Regulation Assessment (PSRA) 20 - 

Puzzle Box 5 - 

RACER3 1-4 per task; 25-35 total  - 

Snack Delay 5-7 - 

Stroop Tasks4 5-10  

Tower of Hanoi 10-30  

Walk-A-Line Slowly/Balance Beam 5 - 

Yarn Tangle 2-5 - 

TOTAL: 12 TOTAL: 25 
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5 Moffitt et al. (2011). The measures included in the self-control battery form a multi-occasion/multi-informant strategy of measuring self-control 
over the course of a child’s first ten years. The administration time varies by time-point/age based on the measures used. 
6 BRIEF-P: Behavior Rating Inventory of Executive Function – Preschool Version 
7 CBQ: Child Behavior Questionnaire 
8 COMPSCALE: Instrumental Competence Scale for Children 
9 The PSRA – AR involves the assessor completing a rating scale of the child’s behavior throughout the PSRA and typically occurs in a Structured 
Research Setting. 
10 PSRA-AR: Preschool Self-Regulation Assessment – Assessor Report 

Reports of Everyday Behavior 
Location/Context: Home/Classroom Setting 

Administrator: Parent/Teacher/Self 

Measure 
Administration Time 
(minutes) 

Self-Report 

Observer 
Report 
(Parent, 
Teacher) 

Battery of Self-Control Measures Varies5  

Battery of Self-Discipline Measures 10-15  - 

BRIEF-P6 10-15 - 

Brief Self-Control Scale (BSCS) <5  - 

CBQ7 and all subscales 
60; 30-40 (short form a); 10-15 
(short form b) 

- 

Emotion Regulation Checklist (ERC) 5 - 

Eysenck Junior Impulsiveness Sub-Scale 5-10  - 

Grit Scale <5  

COMPSCALE8 5-10 - 

PSRA-AR9 10 10 - 

TOTAL: 5 TOTAL: 7
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MEASURES OF EXECUTIVE FUNCTION AND OTHER REGULATION-RELATED SKILLS 

a a.k.a. refers to “also known as” 

Measure Task Description 
Developmental 

Stage/Age  

Developmental 
Domain 

(Cognitive, Social, Emotional) 

Measurement Strategy 
(Assessment Type, Location/Context, and 

Administrator) 

Psychometric Properties 
(Reliability and Validity) 

SIMPLE SKILLS: foundational processes (or sub-components) that comprise executive function, effortful control, and more complex self-regulatory behavior.1 

Inhibition (a.k.a.a Inhibitory Control and Response Inhibition): the ability to inhibit or suppress a dominant response in favor of a subdominant response.1 

Child Behavior 
Questionnaire (CBQ) – 

Inhibitory Control Subscale 

Adults rate the extent to which the child 
displays the ability to suppress 

inappropriate responses when asked and 
in novel or uncertain situations (e.g., 

lower voice when asked, resist 
smiling/laughing when inappropriate, can 

stop an activity when told). 

3-7+ Cognitive Social Emotional 

 Type of Assessment:  Parent/Teacher-Report
of Everyday Behavior

 Location/Context: Home/Classroom
 Administrator: Parent/Teacher

Reliability: 
 Internal Consistency: α = 0.76-0.782; α = 0.63 (short form a)3

Validity: 
 Convergent: Associated with measures of attention (0.29-0.31)2,

delay of gratification (0.21)3, and inhibitory control (0.39)3

 Concurrent/Predictive: Associated with measures of
trustworthiness (0.33)4, preschool adjustment (0.65)4, and
temperament (0.29-0.65)2

Flanker Task 

Child must press key that corresponds to 
central stimulus as fast as possible, while 
inhibiting attention to distracting stimuli 

on either side. Response time and 
accuracy are measured.  

3 and up+ (modified for ages 
8+) Cognitive 

 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Test-Retest: 0.95 (1- to 3-week interval, ages 3-15)5 

Validity: 
 Convergent: Associated with measures of cognitive ability (-0.51 -

0.69)5

Go/No-Go (Continuous 
Performance Task) 

Child must press a button whenever a 
target stimulus is shown, but inhibit this 
response when a non-target stimulus is 

shown. Response time and accuracy 
(commission and omission errors) are 

measured. 

3 and up* (modified for older 
ages) Cognitive 

 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Test-Retest: 0.13 (hits), 0.36 (commissions), 0.63 (reaction time),

0.58 (standard deviation of reaction time) (15- to 26-week
interval, 5 and 6 year olds)6 ; 0.54-0.70 (commission errors,
across conditions), 0.70-0.88 (mean response time, across
conditions) (2-week interval, 8-13 years old)7 

Validity: 
 Convergent: Associated with measures of working memory (0.25-

0.38)8, inhibition (-0.44- -0.14)8, and executive function (0.04 -
0.26)9

 Concurrent/Predictive: Associated with measures of vocabulary
(0.16)10
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Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain
Measurement Strategy Psychometric Properties

Less is More 

Child is shown two piles of treats and told 
that one pile will be given to a puppet and 

the other pile will be given to the child. 
The child is instructed to point to the pile 
of treats that will be given to the puppet. 

The child must point to the pile with fewer 
treats in order to receive the pile with 

more treats; requires the child to inhibit 
the impulse to point to the pile with more 

treats. Accuracy and response time are 
measured.  

3-5* Cognitive Emotional 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: 0.83 (split-half reliability)11

Validity: 
 Convergent: Associated with measures of executive function

(0.25-0.49)12, conflict tasks (0.49)12, and effortful control11

 Concurrent/Predictive: Associated with measures of verbal
ability11

Pencil Tap 
(Peg Tapping Task) 

Task administrator taps pencil once or 
twice and child must inhibit their pre-
potent response and tap the opposite 

number of times. Accuracy is measured. 

3-7*
Cognitive 

 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.9413; α = 0.84-0.8714

 Test-Retest: 0.80 (2-week interval, ages 3-6)15 ; 0.74 (15- to 26-
week interval, ages 5-6)6 

Validity: 
 Convergent: Associated with measures of executive function

(0.50)16

 Concurrent/Predictive: Associated with measures of academic
skills (0.37-0.46)16 and learning-related behaviors (0.41)16

Stroop Tasks 

Child is shown a series of color words and 
must resist the tendency to read the word 
and instead say the color of the ink (e.g., 
the word “red” is in green ink); requires 

the child to inhibit the impulse to read the 
word and instead say the color. Accuracy 
and response time/latency are measured.  

3 and up* (modified for 
younger ages) Cognitive 

• Type of Assessment: Structured Research Task
• Location/Context: Structured Research Setting
• Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency:  α = 0.93-0.99 (Day-Night Stroop)17

 Test-Retest: 0.71-0.79 raw score, 0.46 difference score (1-week
interval, undergraduates, Color-Word Stroop)18 

Validity: 
 Convergent: Associated with measures of behavioral self-

regulation (0.22-0.40)17, cognitive flexibility (0.27-0.36)17, and
updating, working memory (0.11-0.18)19

 Concurrent/Predictive: Associated with measures of academic
skills (0.01-0.50)17

*Performance may differ for individuals with Attention-
Deficit/Hyperactivity Disorder (ADHD) or frontal lobe damage20
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Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain
Measurement Strategy Psychometric Properties

Walk-a-Line Slowly/ 
Balance Beam 

Child must walk a line (6 feet long) as 
slowly as possible; requires the child to 

inhibit the impulse to walk quickly.  
Walk time is measured. 

3-6* Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Validity: 
 Convergent: Associated with measures of executive function

(0.50)16

 Concurrent/Predictive: Associated with measures of academic
skills (0.37-0.46)16, and learning-related behaviors (0.41)16

Attention Control: the ability to voluntarily focus or sustain attention on a given task.1 

Attention Network Test 
(ANT) 

Child must press the arrow key that 
corresponds to the direction of the central 

arrow that is surrounded by either lines, 
arrows pointing in the same direction, or 
arrows in the opposite direction. Child is 

instructed to press the key as fast as 
possible after no cue, an alerting cue, or 

an orienting cue; requires child to focus on 
the central stimulus and inhibit attention 
to the distracting stimuli on either side. 

Response time and accuracy are 
measured.  

3 and up+ 
(modified for ages 10+) Cognitive 

 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: 0.20, alerting; 0.32, orienting; 0.66,

executive (reaction time, weighted mean split-half reliability);
0.14, alerting; 0.06, orienting; 0.72, executive (error time,
weighted mean split-half reliability)21

 Test-Retest: 0.8722 

Validity: 
• Convergent: Associated with measures of effortful control (-0.37-

-0.04)23, working memory24, and function in specific neural
networks (-0.33-0.20)21 

Child Behavior 
Questionnaire (CBQ) – 

Attentional Focus Subscale 

Adults rate the extent to which child has a 
tendency to maintain attentional focus on 

tasks and activities. 
3-7+ Cognitive Social Emotional 

 Type of Assessment:  Parent/Teacher-Report
of Everyday Behavior

 Location/Context: Home/Classroom
 Administrator: Parent/Teacher

Reliability: 
 Internal Consistency: α = 0.67-0.692; α = 0.71 (short form a)3

Validity: 
 Convergent: Associated with measures of inhibition (0.11-0.64)3,

executive function (0.50)3, and attention (-0.62 for Attention
Problems)3
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Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain
Measurement Strategy Psychometric Properties

Working Memory: the ability to maintain and manipulate information over short periods of time.1 

Backward Digit Span 

Child listens to experimenter recite a 
sequence of digits and then must verbally 
reproduce them in the reverse order. Task 
becomes more challenging as span length 

increases. Maximum span is measured.  

4 and up* Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.85 (Kindergarten), 0.84 (1st grade),

0.80 (2nd grade)25

Validity: 
 Convergent: Associated with measures of short-term memory

(0.38 - 0.41 for Kindergarten, 0.14 - 0.19 for 1st Grade, 0.24 -
0.36 for 2nd Grade)25

 Concurrent/Predictive: Associated with measures of fluid
intelligence (0.34 for Kindergarten, 0.19 for 1st Grade, 0.25 for 2nd

Grade)25

Corsi Blocks 

Child watches experimenter point to 
blocks in a specific order and then must 
point to blocks in the same or reverse 

order. Task becomes more challenging as 
blocks are added. Maximum span is 

measured. 

4 and up* Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.7526; 0.70-0.79 (Spearman-Brown)27;

0.81-0.8928

 Test-Retest: 0.41 (1-week interval, ages 7-10)29 

Validity: 
 Convergent: Associated with measures of verbal short-term

memory (0.44)26

 Concurrent/Predictive: Associated with measures of academic
skills (0.68-0.78)26, fluid intelligence (0.51)26, and verbal and
visuospatial processing ability (0.39-0.43)26

Forward Digit Span 

Child listens to experimenter recite a 
sequence of digits and then must verbally 
reproduce them in the same order. Task 

becomes more challenging as span length 
increases. Maximum span is measured.  

3 and up* Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.6426; 0.84 (Kindergarten), 0.91 (1st

grade), 0.89 (2nd grade)25

Validity: 
 Convergent: Associated with measures of executive function

(0.10-0.26)30 and shifting (0.26)30

 Concurrent/Predictive: Associated with measures of fluid
intelligence (0.12)25
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b a.k.a. refers to “also known as” 

Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain 
Measurement Strategy Psychometric Properties

Attention Shifting (a.k.a.b set shifting or cognitive/mental flexibility): the ability to shift focus from one object or task to another or to willfully move from one activity to the next.1 

Child Behavior 
Questionnaire (CBQ) – 

Attention Shifting Subscale 

Adults rate the extent to which the child 
easily shifts between tasks and activities. 3-7+ Cognitive Social Emotional 

 Type of Assessment:  Parent/Teacher-Report
of Everyday Behavior

 Location/Context: Home/Classroom
 Administrator: Parent/Teacher

Reliability: 
 Internal Consistency: α = 0.6031; α = 0.6932

Validity: 
 Convergent: Associated with measures of attention focusing  (-

0.19)31

 Concurrent/Predictive: Associated with measures of externalizing
behavior (0.23)31

Flexible Item Selection Task 
(FIST) 

Child is presented pictures that vary along 
multiple dimensions and must select a pair 

of cards that match on one dimension, 
and then another pair that matches on 

another dimension. Accuracy is measured. 

3-6* Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: 0.73 (Pre-Kindergarten) - 0.77

(Kindergarten)33

Validity: 
• Convergent: Associated with measures of inhibition (0.27-0.34)33,

working memory (0.30)10, and executive function (0.02-0.31)10

• Concurrent/Predictive: Associated with measures of IQ including
fluid and verbal intelligence (0.25-0.37)33 and intellectual
functioning (0.45-0.49)10 

*Performance may differ for children with Attention-
Deficit/Hyperactivity Disorder (ADHD) or Autism Spectrum
Disorder34

Local-Global Task 

Child is shown a shape (e.g., triangle) 
whose lines are composed of a smaller 

shape (e.g., circles). Child is asked to say 
the number of lines (e.g., circle=1, 

triangle=3) in the large "global" shape or 
in the smaller "local" shape; requires the 
child to shift their attention between the 
global and local shapes. Response time or 

number completed and accuracy are 
recorded. 

5 and up* Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: 0.59 (split-half reliability)19; 0.66-0.85,

accuracy inhibition; 0.95-0.98, speed control; α = 0.94-0.97,
speed inhibition35

 Test-Retest: 0.17, accuracy inhibition; 0.26, speed control; 0.30,
speed inhibition (18-month interval, ages 6-7)35  

Validity: 
 Convergent: Associated with measures of shifting (0.23-0.32;

0.12)19 36, updating (0.12-0.21; 0.26-0.32)19 36, inhibition (0.05-
0.11; 0.11-0.19)19 36, and complex executive tasks (0.01-0.18)19 



28 

Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain 
Measurement Strategy Psychometric Properties

Delay of Gratification: the ability to voluntarily postpone immediate gratification and persist in goal-directed behavior for the sake of later outcomes.37 

Marshmallow Test 

Child is offered a choice between 
receiving a smaller reward immediately 

(e.g., one marshmallow) or waiting a 
certain amount of time before receiving a 
larger reward (e.g., two marshmallows). 

Time to consumption or successful 
withholding are measured. 

3-12* Cognitive Emotional 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Validity: 
 Convergent: Associated with measures of executive function

(0.11)38 and self-control (0.21)39

 Concurrent/Predictive: Associated with measures of intelligence
(0.25)38

Snack Delay 

Child must wait to touch or consume a 
desirable snack placed in front of him/her 
for a certain amount of time. Scores are 

given based on whether the child reaches 
for or eats the snack before the time is up.  

1.5-5* Cognitive Emotional 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.7540

 Test-Retest: 0.50 (1- to 2-week interval, ages 3-5)41 

Validity: 
 Convergent: Associated with measures of executive function (-

0.03-0.25)9, working memory (-0.03-0.19)42, inhibition (0.20-0.25;
0.26-0.29; 0.53)43 44 42, attention control (0.27)43, attention
shifting (0.16-0.17)44 and effortful control (0.16-0.29)44

 Concurrent/Predictive: Associated with measures of academic
skills (0.13-0.18)42

MULTI-COMPONENT SKILLS: constructs that are comprised of multiple simple skills.1 

Executive Function (EF):  a set of mental processes, located in the pre-frontal cortex region of the brain, that are used to carry out goal-directed behavior. EF typically comprises the following 
simple skills: working memory, response inhibition, set/attention shifting (also called cognitive flexibility), and sometimes attention control.1

Battery of EF Tasks  
(a.k.a EF Touch)45 

(Willoughby et al., 2012; 
Blair et al., 2015)  

Battery includes six tasks: Working 
Memory Span (WM), Pick the Picture 

(WM), Spatial Conflict Arrows (IC), 
Something’s the Same (AS), Silly Sounds 

Stroop (IC), Animal Go No-Go (IC). 

4-5* Cognitive 

 Type of Assessment: Structured Research
Tasks

 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.5546

Validity: 
 Convergent: Associated with measures of effortful control (0.31-

0.41)46

 Concurrent/Predictive: Associated with measures of academic
skills/achievement (0.06-0.37)47
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c a.k.a. refers to “also known as” 

Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain 
Measurement Strategy Psychometric Properties

Dimensional Change Card 
Sort (DCCS) 

The child sorts a set of cards with pictures 
that vary along two dimensions. First the 

child sorts according to one dimension 
(e.g., color, a.k.a.c the pre-switch phase) 

and then according to another (e.g., 
shape, a.k.a.c the post-switch phase). In a 
more complex version (a.k.a.c the border 
version), half of the cards have a border 
and the child must decide how to sort 

(color or shape) based on whether or not 
there is a border.  Accuracy and 

sometimes response time are measured. 

2.5-7+  
(border version for ages 

5 and up) 
Cognitive 

 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.90-0.9317; 0.9513

 Test-Retest: 0.48 (age-partial, 15- to 26-week interval, 5-6 year
olds)6 ; 0.93 (same-day, ages 2.5-4.5)48 

Validity: 
• Convergent: Associated with measures of executive function

(0.31-0.56 for Fall, 0.25-0.63 for Spring)17

• Concurrent/Predictive: Associated with measures of academic
skills including mathematics (0.59 for Pre-Kindergarten, 0.25 for
Kindergarten)17, early literacy (0.23 for Pre-
Kindergarten, 0.57 for Kindergarten)17, vocabulary (0.20 for Pre-
Kindergarten, 0.22 for Kindergarten)17; and classroom behaviors
including class participation (0.35)49, prosocial behavior (0.29)49,
and aggressive-oppositional behavior (-0.15)49 

*Performance may differ for children with Attention-
Deficit/Hyperactivity Disorder (ADHD) or Autism Spectrum
Disorder50

Head-Toes-Knees-
Shoulders (HTKS) Task 

The child is told to do the opposite of 
what the experimenter instructs. In the 

first part, the experimenter instructs the 
child to either touch his/her head or 

his/her toes, and the child must do the 
opposite. In the second part, the 

experimenter instructs the child to either 
touch his/her knees or his/her shoulders, 
and the child must do the opposite. In the 
third part, the instructions are combined 
and switched. When the experimenter 

tells the child to touch his/her head, s/he 
should his/her their knees (and vice 

versa); when the experimenter tells the 
child to touch his/her shoulders, s/he 

should touch his/her toes (and vice versa). 
Accuracy is measured. 

3-6* Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.92-0.9417

 Test-Retest: 0.60 (Fall to Spring, Pre-Kindergarten); 0.74 (Fall to
Spring, Kindergarten)17 

Validity: 
 Convergent: Associated with measures of working memory (0.40-

0.60)6, inhibition (0.13-0.53)6, cognitive flexibility (0.33 Fall, 0.54
Spring)17, attention (0.25)51, executive function (0.29-0.59 Fall,
0.32-0.60 Spring)17, and classroom behavior regulation (0.29)51

 Concurrent/Predictive: Associated with measures of academic
skills (0.29-0.49)51
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Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain  
Measurement Strategy Psychometric Properties 

Minnesota Executive 
Function Scale (MEFS) 

Child sorts “cards” into two boxes on a 
tablet according to specific rules that 

change over the course of the assessment.  
The difficulty level adjusts based on the 

child’s responses. Accuracy and response 
time are measured.  

2 and up+ Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Test-Retest: 0.92 (two-week interval with tablet version, ages 3-

15)52 ; 0.95 (same day with table top version, ages 2-5)52 

Validity: 
 Convergent: Associated with measures of executive function

(0.57-0.77)52, working memory (0.44)52, and inhibitory control
(0.30)52

 Concurrent/Predictive:  Associated with measures of academic
skills including math (0.75)52 and literacy (0.64)52

Effortful Control (EC): the ability to inhibit a dominant response in favor of a subdominant response, particularly in emotionally-driven situations such as those involving desire, frustration, or 
the potential for reward. EC typically comprises the following simple skills: inhibition, attention control, and attention shifting.1 

Battery of EC Tasks 
(Kochanska, Murray, & 

Harlan, 2000) 

For 22 month-olds, task battery includes: 
Snack Delay, Wrapped Gift, Gift-in-Bag, 
Walk-a-Line Slowly, Tower, and Shapes.  

For 33-month olds, it also includes 
Tongue, Dinky Toys, Turtle and Rabbit, 

Drawing, and Whisper. 

22-33 months* Cognitive Social Emotional 

 Type of Assessment: Structured Research
Tasks

 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.42 (22 months); 0.77 (33 months)
 Test-Retest: 0.59 (Toddler and Pre-Kindergarten)53 

Validity: 
 Concurrent/Predictive: Associated with measures of children’s

social development including restraint (-0.16- -0.40)53, regulation
of anger (-0.25- -0.35)53, and joy (-0.22- -0.40)53

EF and EC: task battery that includes both measures of EF and EC.1 

Battery of EF and EC Tasks 
(Carlson, 2005) 

For toddlers, task battery includes: 
Reverse Categorization, Snack Delay, 

Multi-Location Search, Shape Stroop, and 
Gift Delay.  

For preschoolers, it includes: Day/Night, 
Grass/Snow, Bear/Dragon, Hand Game, 

Spatial Conflict, Whisper, Tower, Delay of 
Gratification, Gift Delay, Pinball, Motor 
Sequencing, Count and Label, Backward 

Digit Span, Dimensional Change Card Sort, 
Less is More, Simon Says, Kansas 
Reflection-Impulsivity Scale for 

Preschoolers, Forbidden Toy, and 
Disappointing Gift. 

2-6* Cognitive Social Emotional 

 Type of Assessment: Structured Research
Tasks

 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

-
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d The test-retest reliability was not reported for the Planned Codes measure on its own; however, Deng et al. (2011) report that test-retest reliabilities of the CAS subtests ranged from 0.74 and 0.90 for children (mean age = 11.5) at a 5-week 
interval. 

Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain 
Measurement Strategy Psychometric Properties 

COMPLEX SKILLS: complex skills integrate multiple simpler skills, from cognitive and/or emotion domains, and may involve additional knowledge and skills.1 

Planning: the ability to develop a plan for action with multiple steps in advance; often described as a “complex, higher-order executive function”.54 

Planned Codes 

Child must use a legend to fill in the codes 
that correspond to various letters as 
quickly as possible, using whichever 

strategy they would like. Number 
completed and accuracy are measured. 

5-17* Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: 0.8255

 Test-Retest: 0.74-0.9056 d 

Validity: 
 Concurrent/Predictive: Associated with measures of academic

achievement (0.49-0.57)54

Problem-Solving: the ability to identify a problem, brainstorm multiple solutions, choose a solution, enact and evaluate that solution, and try again through a process of trial and error.1 

Tower of Hanoi 

Child must move discs across pegs to 
correctly assemble a configuration using 

certain rules, in the fewest moves 
possible. Number of moves and/or 

successful completion are measured.  

3 and up* Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.9057; α = 0.7758

 Test-Retest: 0.53 (30- to 40-day interval, ages 7-10)59 

Validity: 
 Convergent: Associated with measures of inhibition (0.18)60 and

working memory (0.22)60

 Concurrent/Predictive: Associated with measures of fluid
intelligence (-0.39)60

Decision-Making: the ability to realistically evaluate consequences and make choices that produce long-term gain.61 

Children’s (Iowa) 
Gambling Task  

Child is asked to repeatedly choose cards 
from two decks—one deck has cards that 

give more rewards per trial but are 
disadvantageous across trials while the 

other has cards that offer fewer rewards 
per trial but are advantageous overall. 

Proportion of draws from the 
advantageous deck and task 

understanding are measured. 

3 and up* Cognitive Emotional 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Validity: 
 Convergent: Associated with measures of impulsivity (-0.16)62

*Performance may differ in some children with Attention-
Deficit/Hyperactivity Disorder (ADHD)63
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Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain 
Measurement Strategy Psychometric Properties 

Persistence: the ability to sustain effort in a challenging situation.1 

Puzzle Box 

Child is left alone to solve a puzzle that is 
covered by a cloth. The proportion of time 
spent solving the puzzle without cheating 

(lifting the cloth) is measured. 

5-14* Cognitive Emotional 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Test-Retest: 0.44-0.58 (2- and 4-year intervals, ages 5-12)64 

Validity: 
 Convergent: Associated with measures of effortful control (0.12-

0.22)64, attention control (0.21)65, and regulation (0.24-0.27)66

 Concurrent/Predictive: Associated with measures of social
competence (0.22-0.25)66, externalizing problems/behaviors
(-0.10- -0.23)66, and peer nominations of socio-metric status and
helpfulness (0.21-0.25)65

Yarn Tangle 

Child is left alone to untangle a ball of yarn 
for a given time interval. Child's 

persistence on the task in spite of 
frustration and boredom is measured. 

3-5* Cognitive Emotional 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: 0.94 (ICC)67

Validity: 
 Convergent: Associated with measures of effortful control (0.14-

0.32)67, inhibition (0.21)67, gross motor control (0.17-0.18)67,
attention (0.14)67, delay of gratification or impulsivity (0.19-
0.32)67, and teacher-reported attention and inhibition (0.17)67

Emotion Regulation: the ability to manage, modulate, inhibit, and enhance emotions to facilitate adaptive functioning.1 

Child Behavior 
Questionnaire (CBQ) – 

Anger/Frustration Subscale 

Adults rate the extent to which the child 
displays negative affect related to 

interruption of ongoing tasks or goal 
blocking. 

3-7+ Social Emotional 

 Type of Assessment: Parent/Teacher-Report of
Everyday Behavior

 Location/Context: Home/Classroom
 Administrator: Parent/Teacher

Reliability: 
 Internal Consistency: α = 0.80-0.812

Validity: 
 Convergent: Associated with measures of effortful control

(-0.01- -0.60)68

 Concurrent/Predictive: Associated with measures of social
competence (-0.05- -0.22)68 and externalizing behaviors (0.02-
0.59)68
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Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain  
Measurement Strategy Psychometric Properties 

Emotion Regulation 
Checklist (ERC) 

Adults rate the extent to which the child 
displays behaviors that reflect two 
dimensions of emotion regulation 

processes: negative affect/mood lability 
and adaptive emotion regulation. 

3-12* Cognitive Social Emotional 

 Type of Assessment:  Parent/Teacher-Report
of Everyday Behavior

 Location/Context: Home/Classroom
 Administrator: Parent/Teacher

Reliability: 
 Internal Consistency: α = 0.59-0.66 (emotion regulation), 0.84-

0.87 (negativity)69; α = 0.79 (adaptive regulation), 0.90
(lability/negativity)70

Validity: 
 Convergent: Associated with measures of behavioral self-

regulation (0.37)71; the emotion dysregulation and negative
lability sub-scales of the Emotion Regulation Checklist are
associated with measures of effortful control (-0.48- -0.39)72

 Concurrent/Predictive: Associated with measures of frustration
(-0.27)71, exuberance (0.28-0.34)72, maternal depression (-0.11 at
4 years old, -0.17 at 5 years old, -0.31 at 7 years old)69, and
academic skills including literacy (0.28)71, math (0.40)71, and
listening (0.37)71; the emotion dysregulation and negative lability
sub-scales of the Emotion Regulation Checklist are associated
with measures of social skills (-0.53- -0.48)72, internalizing
behavior (0.06-0.30)72, and externalizing behavior (0.64-0.54)72

Impossibly Perfect Circles 

Child is given a pen and paper and asked 
to draw a perfect circle. Each circle is 

critiqued and the child is asked to draw 
another one. This cycle continues for a 
given time interval. Negative reactivity 

and frustration during the task are 
measured. 

3-5* Cognitive Social Emotional 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Validity: 
 Convergent: Associated with measures of emotion regulation

(-0.02-0.12)72

 Concurrent/Predictive: Associated with measures of social
competence (-0.05-0.07)72 and externalizing behaviors (0.12)72

Mistaken Gift Paradigm 

Child is given his/her favorite and least 
favorite toy (at different times) while the 
experimenter remains neutral. Positive 

and negative affective displays are 
measured. 

3-10* Social Emotional 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.73-0.92 (Negative Affect factor), α =

0.66-0.78 (Positive Affect factor)73

Validity: 
 Convergent: Associated with measures of inhibitory control (0.25-

0.41)74, effortful control (-0.03-0.23)23, and executive attention
(0.03- -0.34)23

 Concurrent/Predictive: Associated with measures of
agreeableness (-0.19- -0.04)75 and emotion understanding and
regulation (0.28)74
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e a.k.a. refers to “also known as” 
f These values apply to the inhibitory control, attentional focus, and anger/frustration subscales of the CBQ. 

Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain 
Measurement Strategy Psychometric Properties 

Impulsivity/Reflection (a.k.a.e Cognitive Reflectivity): the ability to slow down and think ahead before responding or acting.76 77 

Eysenck Junior 
Impulsiveness Sub-Scale 

Self-report with yes/no questions related 
to whether the individual says or does 

things without thinking (i.e., impulsively). 
8-15* Cognitive Social Emotional 

 Type of Assessment: Self-Report of Everyday
Behavior

 Location/Context: Home/Classroom
 Administrator: Self

Reliability: 
 Internal Consistency: 0.80-0.8378; 0.74 (boys), 0.78 (girls)79

 Test-Retest: 0.58 (7-month interval, 13 years old)78 

Validity: 
 Concurrent/Predictive: Associated with measures of

venturesomeness (-0.01-0.43)79

Kansas Reflection-
Impulsivity Scale for 
Preschoolers (KRISP) 

Child must identify one of 3-6 drawings 
that is an exact duplicate of the 

standard/target drawing; requires the 
child to inhibit the impulse to select a 

similar picture and carefully but quickly 
find the exact match. Response time and 

accuracy are measured. 

3-5* Cognitive 
 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Test-Retest: 0.58 (Latency score), 0.75 (Error score) (1- to 8-week

interval, ages 4-5)80 

Validity: 

 Convergent: Associated with measures of inhibitory control
(0.50)76, motor impulse control (0.37-0.40)76, teacher ratings of
behavior (-0.28-0.28)80, and attention span (0.21)80

 Concurrent/Predictive: Associated with measures of theory of
mind (0.42)76

Temperament: temperament is typically divided into several sub-constructs and is often described as children’s “individual differences in reactivity and self-regulation.”2 

Child Behavior 
Questionnaire (CBQ) 

Adults rate the extent to which the child 
displays behaviors that reflect 15 

dimensions of temperament: activity level, 
anger/frustration, attentional focusing, 
discomfort, fear, high and low intensity 
pleasure, impulsivity, inhibitory control, 

perceptual sensitivity, positive 
anticipation, sadness, shyness, 

smiling/laughter, and soothability. 

3-7+
Cognitive Social Emotional 

 Type of Assessment:  Parent/Teacher-Report
of Everyday Behavior

 Location/Context: Home/School
 Administrator: Parent/Teacher

Reliability: 
• Internal Consistency: α = 0.64-0.92 (mean = 0.73) (4-5 year olds

across all scales); α = 0.67-0.92 (mean = 0.75) (5-7 year olds
across all scales)2

• Test-Retest: 0.50-0.79 (mother ratings); 0.48-0.76 (father
ratings)f

Validity: 
 Concurrent/Predictive: Associated with measures of socialization-

relevant traits/social behavior patterns including aggression
 (-0.14-0.48)81, empathy (0.02-0.57)81, guilt (-0.14-0.50)81, help-

seeking (-0.06-0.32)81, and negativity (-0.17-0.49)81
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Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain 
Measurement Strategy Psychometric Properties 

Grit: the ability or tendency to sustain interest in and effort toward very long-term goals, even when faced with obstacles and setbacks.82 

Grit Scale 

Adults rate the extent to which a child 
displays behaviors that represent (1) 

consistency of interest and (2) 
perseverance of effort. A self-report 

version is available for older children and 
adults. 

5 and up* Cognitive Emotional 

 Type of Assessment: Parent/Teacher/Self-
Report of Everyday Behavior

 Location/Context: Home/Classroom
 Administrator: Parent/Teacher/Self

Reliability: 
 Internal Consistency: α = 0.8582; α = 0.73-0.8383

 Test-Retest: 0.68 (short version, 1-year interval, ages 13-17)83 

Validity: 
 Convergent: Associated with measures of self-control (0.58)84

 Concurrent/Predictive: Associated with measures of educational
attainment (0.14-0.18)85, Grade Point Average (0.14)85,
conscientiousness (0.44)85, purpose or motives for learning
(0.39)84, and other school-related outcomes including rule
violations (-0.18)85, recognitions (0.18)85, and academic honors
(0.06)85

UMBRELLA SKILLS: umbrella skills refer to the broad phenomena of children’s developing regulation and may be used to refer to many diverse skills (sometimes including non-regulatory 
skills).1 

Mastery Motivation: a child’s inclination, process, and effort to develop new skills and competencies, including the child’s focus, persistence, and motivation towards goals.86 

Instrumental Competence 
Scale for Children 

(COMPSCALE) 

Adults rate child's tendency to be active, 
independent, self-directed, mastery 
oriented, persistent, and observant; 

includes items measuring impulsivity, 
carelessness, planning and completing 

tasks, concentration, and others. 

3-8* Cognitive Social Emotional 

 Type of Assessment: Parent/Teacher-Report of
Everyday Behavior

 Location/Context: Home/Classroom
 Administrator: Parent/Teacher

Reliability: 
 Internal Consistency: α = 0.89 (8-item version)71

 Test-Retest: 0.64 (fathers), 0.77 (mothers), 0.86 (teachers) (6-
week interval)87 ; 0.86 (6-week interval, teachers)71 

Validity: 
 Convergent: Associated with measures of emotion regulation

(0.37)71, cognitive tasks (0.32-0.49)71, and object recall (0.25-0.57;
0.53)88 87

 Concurrent/Predictive: Associated with measures of negativity
(-0.24)71, frustration (-0.28)71, and academic skills/achievement
including literacy (0.49)71, math (0.46)71, and listening (0.32)71
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g The Battery of Self-Control measures is not available to researchers in this form. We chose to include the Battery of Self-Control measures from the Moffitt et al. (2011) study to show which measures were included and where/how findings from the 
study fit into this framework. 

Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain 
Measurement Strategy Psychometric Properties 

Self-Control: multiple regulatory constructs such as impulsivity, self-regulation, delay of gratification, inattention-hyperactivity, executive function, and willpower.89 

Battery of Self-Control 

Measures 

(Moffitt et al., 2011)g

Battery of 9 measures: observational 
ratings of child’s lack of control during 
cognitive and motor tasks; parent and 

teacher reports of impulsive aggression; 
parent-, teacher-, and self-reports of 

hyperactivity, lack of persistence, 
inattention, impulsivity, 

conscientiousness, and other skills.   

3-11 Cognitive Social Emotional 

 Type of Assessment: Parent/Teacher/Self-
Reports of Everyday Behavior

 Location/Context: Structured Research
Setting/Home/School

 Administrator: Parent, Teacher, and Self

Reliability: 
 Internal Consistency: α = 0.8689

Validity: 
 Concurrent/Predictive: Associated with measures of adult health

(0.18-1.58)89, wealth (-0.27-1.63)89, and crime outcomes (1.8)89

Brief Self-Control Scale 
(BSCS) 

Individuals report on their own self-
control, defined as the ability to inhibit 

antisocial impulses, override/change one's 
inner responses, and interrupt undesired 

behavioral tendencies (impulses) and 
refrain from acting on them. The scale has 

two factors: restraint and impulsivity. 

12 and up* Cognitive Emotional 

 Type of Assessment: Self-Report of Everyday
Behavior

 Location/Context: Home/Classroom
 Administrator: Self

Reliability: 
 Internal Consistency: α = 0.83-0.8590; 0.83-0.8678

 Test-Retest: 0.87 (3-week interval, undergraduate students)90 ,
0.75-0.76 (7-month interval, 13 year olds)78 

Validity: 
• Concurrent/Predictive: Associated with measures of relationship

and interpersonal skills (-0.29-0.25)90, Grade Point Average (0.15
-0.39)90, personality traits including extraversion (0.11)90,
agreeableness (0.29)90, conscientiousness (0.48)90, emotional
stability (0.42)90, and openness to experience (0.05)90; aspects of
attachment including avoidant (-0.22- -0.12)90, anxious-
ambivalent (-0.23- -0.20)90, and secure (0.15-0.25)90; aspects of
empathy including perspective-taking (0.14-0.25)90, empathic
concern (-0.02-0.21)90, and personal distress (-0.29- -0.13)90; and
adjustment (-0.65-0.65)90
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Measure Task Description 
Developmental 

Stage/Age  
Developmental 

Domain 
Measurement Strategy Psychometric Properties 

Self-Discipline: the ability/tendency to make choices that require thinking ahead to the future and/or sacrificing short-term pleasure for long-term gain.1 

Battery of Self-Discipline 
Measures 

Self-discipline is often measured by 
combining the  

Eysenck Junior Impulsiveness Sub-Scale 
and the Brief Self-Control Scale91  

8-15* Cognitive Social Emotional 

 Type of Assessment: Self-Reports of Everyday
Behavior

 Location/Context: Home/Classroom
 Administrator: Self

Validity: 
 Convergent: Associated with measures of self-control (0.66-

0.78)78 and delay of gratification (0.51)78

 Concurrent/Predictive: Associated with Grade Point Average
(0.52-0.67)78 and other academic behaviors including school
absences (-0.26)78, homework hours (0.35)78, television hours (-
0.33)78, and time of day homework is begun (-0.26)78.

Self-Regulation: processes that enable an individual to guide his or her goal-directed activities over time and across changing contexts, including modulation of thought, affect, behavior, or 
attention via deliberate mechanisms and supportive meta-skills.92 

Behavior Rating Inventory 
of Executive Function – 

Preschool Version 
(BRIEF-P) 

Adults rate the extent to which the child 
displays everyday executive function 

behaviors across five domains: inhibition, 
working memory, shifting, 

planning/organizing, and emotional 
control and lability, including how children 

respond to requests from caregivers. 

2-5+
Cognitive Social Emotional 

 Type of Assessment: Parent/Teacher-Report of
Everyday Behavior

 Location/Context: Home/Classroom
 Administrator: Parent/Teacher

Reliability: 
 Internal Consistency: α = 0.80-0.90 (across all sub-scales, parent

ratings), α = 0.95 (EF composite, parent ratings); α = 0.90-0.97
(across all sub-scales, teacher ratings), α = 0.97 (EF composite,
teacher ratings)93 94

 Test-Retest: 0.78-0.90 (1- to 9-week interval, across all sub-scales,
parent ratings), 0.90 (1- to 9-week interval, total score, parent
ratings); 0.65-0.94 (2- to 6-week interval, across all sub-scales,
teacher ratings), 0.88 (2- to 6-week interval, EF composite,
teacher ratings)93 94 

Validity: 
 Convergent: Associated with measures of attention and attention

shifting (0.68)95, complex planning (0.87)95, executive function
(-0.31- -0.06)95, child behavior (0.40-0.69)96, and other behavior-
focused preschool rating scales including Child Behavior Checklist
(0.40-0.69)96 and Behavior Assessment System for Children (0.45-
0.76)96

 Concurrent/Predictive: Associated with measures of academic
skills (-0.47- -0.21)95

*Sensitive to Attention-Deficit/Hyperactivity Disorder (ADHD)
symptoms96
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Measure Task Description 
 Developmental 

Stage/Age
Developmental 

Domain 
Measurement Strategy Psychometric Properties 

Preschool Self-Regulation 
Assessment (PSRA) 

PSRA is typically conducted in two phases. 
Phase 1 is a battery of 10 tasks: Toy Wrap, 

Toy Wait, Snack Delay, Tongue Task, 
Balance Beam, Tower Task, Pencil Tap, 

Tower Clean Up, Toy Sort, and Toy Return. 
Often used in conjunction with the 
Assessor Report, a global report of 

children’s behavior during the tasks (see 
below). 

3-6* Cognitive Social Emotional 

 Type of Assessment: Structured Research
Tasks

 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

Reliability: 
 Internal Consistency: α = 0.54 (impulse control); α = 0.58

(compliance/executive control)97

Validity: 
 Convergent: Associated with measures of impulse control (0.10-

0.23)97

 Concurrent/Predictive: Associated with measures of internalizing
and externalizing behavior (-0.31- -0.04)97, social competence
(0.28-0.53)97, the PSRA-AR97, and academic skills including Early
Math (0.08-0.22)97 and Verbal Skills (0.12-0.38)97

Preschool Self-Regulation 
Assessment (PSRA) – 

Assessor Report 

PSRA is typically conducted in two phases. 
Phase 2 is the assessor completing a 
rating scale of the child’s attentional, 
behavioral, and emotional regulation 

during PSRA and other task completion. 

3-6* Cognitive Social Emotional 

• Type of Assessment: Assessor Report of Task-
Related Behavior

• Location/Context: Structured Research Setting
• Administrator: Trained Researcher/Observer

Reliability: 
 Test-Retest: >0.898

Validity: 
 Convergent: Associated with measures of inhibitory control

(0.35)98 and attention shifting (0.33)98

 Concurrent/Predictive: Associated with measures of academic
achievement including math (0.33)98 and literacy (0.17)98

Rapid Assessment of 
Cognitive and Emotional 
Regulation (RACER)99 100 

Child is given a series of tasks measuring 
cognitive control (inhibition and working 

memory), long-term memory, implicit 
learning, complex cognitive skills 

(planning), response to reward, and 
emotional control. 

6-12+ Cognitive Emotional 

 Type of Assessment: Structured Research
Tasks

 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

-
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Attention Network Test (ANT) 

Task Descriptiona: 
The child must press the arrow key that corresponds to the direction of a central arrow, flanked 
with just lines (neutral trial), two arrows on either side pointing in the same direction (congruent 
trial), or arrows on either side pointing in the opposite direction (incongruent trial). The row of 
lines/arrows are presented either above or below the center fixation point and are preceded by 
(1) no cue, (2) a warning cue in the center of the screen, (3) a double-warning cue both above 
and below the center of the screen, or (4) a single warning cue above or below the center 
indicating where the line will appear. The task is meant to assess three attention networks: 
alerting, orienting, and executive control. Versions (2) and (3) involve alerting, while version (4) 
involves both alerting and orienting. Accuracy and response time are recorded. Children who are 
able to respond both quickly and accurately, and who improve their response time on easier 
trials with cues are given higher scores. 

Skill(s) Measured and Complexity: 

 Attention Control (also requires Inhibition) 
 Simple Skill 

This task has been described by researchers as a measure of three attention networks: alerting 
(preparedness for effortful processing), orienting (response to orienting cues), executive 
attention (response to interference of competing demands), and complex attention or 
attentional control.1 2 3 4 5 6 Based on our analysis of the task and the behavior observed, we 
categorize or describe this task as a measure of attention control, as the child must focus on the 
central stimulus in order to be successful; inhibition is also required to inhibit attention to 
distracting stimuli. 

Ages: 
3 and up (modified for ages 10+)b 

Developmental Domain: 

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 20 minutes 
 Administration Mode: Computer-Based Task 

  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. Adaptations of the task use various stimuli/flanker. For example, Mezzacappa 
(2004) instructs the child to feed the fish by pushing the button that is the same orientation as the fish.  
b The age range was specified in the measure description. 
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Use in Research: 

 The Attention Network Test is often used for neuropsychological assessment and to 
provide insight into deficits, growth, and developmental differences in attentional 
networks.7 

 There is concern among researchers about the widespread use of this measure given 
low reliability and questions about whether or not it can accurately and effectively 
assess independent attentional networks.8 

Psychometric Propertiesc d: 
Reliability: 

 Internal Consistency: 0.20, alerting; 0.32, orienting; 0.66, executive (reaction time, 
weighted mean split-half reliability); 0.14, alerting; 0.06, orienting; 0.72, executive (error 
time, weighted mean split-half reliability)7 

 Test-Retest: 0.871 e 
Validity: 

 Convergent: Associated with measures of effortful control (-0.37- -0.04)9, working 
memory8, and function in specific neural networks (-0.33-0.20)7  

Number of Trials: 

Study Type of 
Blocks 

Number 
of 

Blocks 

Number of 
Trials 

Feedback? Y/N 

Study A6 
Practice 1 6 Y 
Test 3 32/block N 

Total 4 102 - 

Studies B and C2 3 
Practice 1 24 Y 
Test 3 48/block N 

Total 4 168 - 

Study D 
Practice 1 16 Y 
Test 4 32/block N 

Total 5 144 - 

Study E1 4 
Practice 1 24 Y 
Test 3 96/block N 

Total 4 312 - 

Study F5 
Practice 0 0 - 
Test 2 144/block N 

Total 2 288 - 

  

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
e Method not specified. 
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The Attention Network Test is typically scored in the following ways: 

Scoring Method Description 
Accuracy Percent of correct trials. 
Error Rate Percent of incorrect trials. 
Reaction Time Median RT on all trials. 
Alerting Score Median RT on no cue trials – Median RT for double cue trials. 
Orienting Score Median RT for central cue trials – Median RT for spatial cue trials. 
Conflict Score Median RT for all congruent trials – Median RT for all incongruent 

trials. 
Note: Scoring of this task requires training and the codebook or manual.  

Sample Scoresf: 
CHILD Attention Network Test (FISH) 
Dennis, Hong & Solomon (2010)6 

Age N 
Overall 

Accuracy (%) 
3-5 72 44 (22) 

Sample description: Typically developing children from New York City; 39% Caucasian, 16% 
Hispanic, 16% African American, 2% Asian, 27% other; mean family income $105,365. 

Rueda et al. (2005)2  

Age N Conflict 
Overall 
RT (ms) 

Overall Error 
Rate (%) 

4 49 203.5 1803 17.9 
6 24 79 1054 2.6 

Sample description: Typically developing children from Oregon.  

Mezzacappa (2004)3 

Age N Alerting Orienting Conflict 
Overall 
RT (ms) 

Overall Error 
Rate (%) 

5-7 249 68.0 34.0 104.4 1012.6 18.4% 
Sample Description: Typically developing children from Chicago; 22% Caucasian, 24% African 
American, 54% Hispanic; 30% “low” SES, 38% “middle” SES, 32% “high” SES. 

Rueda et al. (2004)2 

Age N Alerting Orienting Conflict Overall RT (ms) 
Overall Error 

Rate (%) 
6 12 79 (75) 58 (76) 115 (80) 931 (42) 15.8 
7 12 100 (75) 62 (67) 63 (83) 833 (125) 5.7 
8 12 73 (67) 63 (66) 71 (77) 806 (102) 4.9 
9 12 79 (47) 42 (48) 67 (38) 734 (68) 2.7 

10 12 41 (47) 46 (44) 69 (44) 640 (71) 2.2 
Adults 12 30 (32) 32 (30) 61 (26) 483 (36) 1.2 

                                                            
f See Fan et al. (2002)1 and Galvao-Carmona et al. (2014)5 for additional sample scores for the Adult ANT 
(Arrows) presented graphically. 
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Sample Description: Typically developing children from Spain (ages 6-9); Typically developing 
children (age 10) and adults from America. 
*Response times by all possible trial types also available in article 

Simonds et al. (2007)9 

Age N Conflict 
Overall RT 

(ms) 
Overall Error 

Rate (%) 
7 13 109 (80) 874.9 3.61 
8 12 55 (54) 857.6 3.39 
9 12 73 (57) 777.4 1.95 

10 12 39 (12) 678.3 2.12 
Sample Description: Typically developing children from Norway. 

Adólfsdóttir, Sørensen & Lundervold (2008)4 

Age N Alerting Orienting Conflict 
Overall RT 

(ms) 
Overall Error 

Rate (%) 

7-11 57 
80.8 

(74.4) 
32.0 

(58.7) 
87.3 

(56.1) 
791.8 

(124.7) 
10.9 
(9.7) 

Sample Description: Typically developing children from Norway.

1 Fan, J., McCandliss, B. D., Sommer, T., Raz, A., & Posner, M. I. (2002). Testing the efficiency and 
independence of attentional networks. Journal of Cognitive Neuroscience, 14(3), 340-347. 
2 Rueda, M. R., Fan, J., McCandliss, B. D., Halparin, J. D., Gruber, D. B., Lercari, L. P., & Posner, M. I. (2004). 
Development of attentional networks in childhood. Neuropsychologia, 42, 1029-1040. 
3 Mezzacappa, E. (2004). Alerting, orienting, and executive attention: Developmental properties and 
sociodemographic correlates in an epidemiological sample of young, urban children. Child Development, 
75(5), 1373-1386. 
4 Adólfsdóttir, S., Sørensen, L., & Lundervold, A. J. (2008). The attention network test: A characteristic 
pattern of deficits in children with ADHD. Behavioral and Brain Functions, 4(1), 9. 
5 Galvao-Carmona, A., González-Rosa, J. J., Hidalgo-Muñoz, A. R., Páramo, D., Benítez, M. L., Izquierdo, G., 
& Vázquez-Marrufo, M. (2014). Disentangling the attention network test: Behavioral, event related 
potentials, and neural source analyses. Frontiers in Human Neuroscience, 8, 813. 
6 Dennis, T. A., Hong, M., & Solomon, B. (2010). Do the associations between exuberance and emotion 
regulation depend on effortful control? International Journal of Behavioral Development, 34(5), 462-472. 
7 MacLeod, J. W., Lawrence, M. A., McConnell, M. M., Eskes, G. A., Klein, R. M., & Shore, D. I. (2010). 
Appraising the ANT: Psychometric and theoretical considerations of the Attention Network 
Test. Neuropsychology, 24(5), 637-651. 
8 Redick, T. S., & Engle, R. W. (2006). Working memory capacity and attention network test 
performance. Applied Cognitive Psychology, 20(5), 713-721. 
9 Simonds, J., Kieras, J. E., Rueda, M. R., & Rothbart, M. K. (2007). Effortful control, executive attention, 
and emotional regulation in 7–10-year-old children. Cognitive Development, 22(4), 474-488. 
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Backward Digit Span 

Task Descriptiona: 
The experimenter recites a sequence of digits at a rate of approximately one item per 2 seconds, 
and the child must then reproduce the digits in the reverse order. The task starts with two-digit 
sequences (1-6 trials), and if the child meets the criteria for the minimum number of correct 
recalls for that length sequence (1-4), s/he proceeds to the next block in which the span length 
is increased by one digit. Span lengths increase successively until the child fails to correctly 
reproduce a certain length sequence 2-6 times. Span/accuracy is recorded. Children who are 
able to retain and manipulate a longer sequence of digits over successive trials are given higher 
scores. 

Skill(s) Measured and Complexity: 

 Working Memory  
 Simple Skill 

This task has been described by researchers as a measure of (verbal) working memory 
(capacity), short-term memory, or short-term processing capacity.1 2 3 Based on our analysis of 
the task and the behavior observed, we categorize or describe this task as a measure of working 
memory. 

Ages: 
4 and upb  

Developmental Domain:  

 Cognitive (task requires internal cognitive processes) 
 Auditory (task relies on auditory processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: <10 minutes 
 Administration Mode: Computer-Based Task; Behavioral Task 

Use in Research:  

 Backward Digit Span is often used in conjunction with the Forward Digit span. 
 The measure is part of the Weschler Intelligence Scale for Children – Third Edition 

(WISC-III). 4 
 The task is also used in batteries that measure short-term memory and working 

memory.1 2 5 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc d: 
Reliability: 

 Internal Consistency: α = 0.85 (Kindergarten), 0.84 (1st Grade), 0.80 (2nd Grade)5

Validity: 
• Convergent: Associated with measures of short-term memory (0.38 - 0.41 for

Kindergarten, 0.14 - 0.19 for 1st Grade, 0.24 - 0.36 for 2nd Grade)5

• Concurrent/Predictive: Associated with measures of fluid intelligence (0.34 for
Kindergarten, 0.19 for 1st Grade, 0.25 for 2nd Grade)5 

Number of Trials: 
The number of trials is dependent on a child’s age and ability. The task ends when the child fails 
to correctly reproduce a certain length sequence on 2-6 successive trials. 

Backward Digit Span is typically scored in the following ways: 

Scoring Method Description 
Max Span Maximum digit span length correctly recalled. 
Accuracy Total points earned (one point awarded for each correct trial). 

Note: Scoring of this task requires training and the codebook or manual. 

Sample Scores: 
de Abreu, Conway & Gathercole (2010)5 

Age N 
Accuracy 
(max=36) 

5-6 119 5.90 (2.42) 
6-7 119 8.84 (2.42) 
7-8 119 11.41 (2.52) 

Sample description: Typically developing children attending public schools in Luxembourg; 100% 
Caucasian; middle to upper middle class. 

Swanson & Howell (2001)2

Age N Max Span 
5-10 353 1.82 (0.84) 

Sample description: Typically developing children from public and private schools in Southern 
California; 46% Anglo-Saxon, 42% Hispanic, 7% African-American, 4% Asian, 1% other; low-
middle to upper middle class. 

Alloway & Alloway (2010)1

Age N 
Standard Score 
(M=100, SD=15) 

4-5 98 97.97 (15.12) 
10-11 98 97.06 (17.35) 

c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Sample description: Typically developing children from the United Kingdom; 3-7% attending low 
poverty index schools, 15-25% poverty index, 34-45% high poverty index. 

Crone & van der Molen (2004)3 

Age N Max Span 
7-8 30 3.03 (0.30) 

11-12 30 5.07 (0.30) 
15-16 29 6.14 (0.31) 

Sample description: Typically developing children and adolescents; performing at school average 
level or above. 

Wilde, Strauss & Tulsky (2010)6 

Age N 
Accuracy 
(max=14) 

16-89 1250 6.43 (2.34) 
Sample description: Nationally stratified standardization sample representative of the US 
population.

1 Alloway, T. P., & Alloway, R. G. (2010). Investigating the predictive roles of working memory and IQ in 
academic attainment. Journal of Experimental Child Psychology, 106(1), 20-29. 
2 Swanson, H. L., & Howell, M. (2001). Working memory, short-term memory, and speech rate as 
predictors of children's reading performance at different ages. Journal of Educational Psychology, 93(4), 
720. 
3 Crone, E. A., & van der Molen, M. W. (2004). Developmental changes in real life decision making: 
Performance on a gambling task previously shown to depend on the ventromedial prefrontal 
cortex. Developmental Neuropsychology, 25(3), 251-279. 
4 Wechsler, D. (1991). Wechsler Intelligence Scale for Children—Third Edition. San Antonio, TX: 
Psychological Corporation.  
5 de Abreu, P. M. E., Conway, A. R., & Gathercole, S. E. (2010). Working memory and fluid intelligence in 
young children. Intelligence, 38(6), 552-561. 
6 Wilde, N. J., Strauss, E., & Tulsky, D. S. (2004). Memory span on the Wechsler scales. Journal of Clinical 
and Experimental Neuropsychology, 26(4), 539-549. 
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Battery of Effortful Control (EC) Tasks 

Task Descriptiona: 
The Battery of EC Tasks includes measures of effortful control, based on developmental stage. 
For 22-month olds, the task battery includes: Snack Delay, Wrapped Gift, Gift-in-Bag, Walk-a-
Line Slowly, Tower, and Shapes (described below). For 33-month olds, it also includes Tongue, 
Dinky Toys, Turtle and Rabbit, Drawing, and Whisper (described below). 

Battery of Tasks: 

 Snack Delay: the child must wait for a signal before “finding” an M&M under a clear cup.  
 Wrapped Gift: the assessor noisily wraps a “surprise,” and the child is instructed not to 

peek.  
 Gift-in-Bag: the child is instructed to wait without touching the wrapped “surprise.” 
 Walk-a-Line Slowly: the child walks a line at normal speed and then as slowly as 

possible. 
 Tower Task: the child and assessor take turns placing blocks to build a tower.  
 Shapes: the assessor shows the child small and large versions of three fruits, then shows 

the child three pictures of a small fruit embedded in a different large fruit, and the child 
is instructed to point to the small fruit. 

 Tongue: the child must hold an M&M directly on his or her tongue. 
 Dinky Toys: the child must place his or her hands on knees while choosing a prize from a 

box, telling the assessor which toy he or she wants without touching or pointing. 
 Turtle and Rabbit: the child must move a toy animal, a slow turtle and a fast rabbit, 

along a path from start to finish at varying speeds. 
 Drawing: the child must draw a circle at varying speeds around a pattern, and then must 

draw a circle at varying speeds around a straight line. 
 Whisper: the child must whisper the names of 10 consecutively presented cartoon 

characters. 

Skill(s) Measured and Complexity: 

 Effortful Control 
 Multi-Component Skill 

This task battery has been described by researchers as a measure of inhibitory control or 
effortful control.1 2 Based on our analysis of the battery and the behavior observed, we 
categorize or describe this task battery as a measure of effortful control.  

Ages:  
22-33 monthsb 

Developmental Domain:  

 Cognitive (some tasks involve engaging cognitive processes to manage external 
behavior, e.g., Shapes) 

 Social (some tasks involve typical behavior in social contexts, e.g., Tower Task) 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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 Emotional (some tasks are “hot” and involve emotionally salient rewards, e.g., Snack
Delay)

Measurement Strategy: 

 Type of Assessment: Structured Research Tasks
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer
 Administration Time: 25-30 minutes at 22 months; 40-50 minutes at 33 months
 Administration Mode: Behavioral Tasks

Use in Research: 

 The Battery of EC Tasks is typically used to measure inhibitory control or effortful
control.1 

Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.42 (22 months); 0.77 (33 months)
 Test-Retest: 0.59 (Toddler and Pre-Kindergarten)1  d

Validity: 
 Concurrent/Predictive: Associated with measures of children’s social development

including restraint (-0.16- -0.40)1 , regulation of anger (-0.25- -0.35)1, and joy (-0.22- -
0.40).1 

Number of Trials, Task Scoring, and Sample Scores: 
The Number of Trials, Task Scoring, and Sample Scores information for Snack Delay and Walk-a-
Line Slowly can be found in the individual measure profiles; information about the other tasks 
can be found in the reference below and/or in the codebook or manual. Note that scoring of the 
Battery of EC Tasks requires training, the codebook or manual, and inter-rater reliability among 
all observers/coders. 

 Kochanska, G., Murray, K., Jacques, T. Y., Koenig, A. L., & Vandegeest, K. A. (1996).
Inhibitory control in young children and its role in emerging internalization. Child
Development, 490-507.

1 Kochanska, G., Murray, K., & Harlan, E. (2000). Effortful control in early childhood: Continuity and 
change, antecedents, and implications for social development. Developmental Psychology, 36(2), 220-232. 
2 Kochanska, G., Murray, K., Jacques, T. Y., Koenig, A. L., & Vandegeest, K. A. (1996). Inhibitory control in 
young children and its role in emerging internalization. Child Development, 490-507. 

c Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
d Method not specified.
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Battery of Executive Function (EF) and Effortful Control (EC) Tasks 

Task Descriptiona:  
The Battery of EF Tasks includes various measures of executive function and effortful control, 
based on developmental stage. For toddlers, the battery includes Reverse Categorization, Snack 
Delay, Multi-Location Search, Shape Stroop, and Gift Delay (described below). For preschoolers, 
the battery includes Day/Night, Grass/Snow, Bear/Dragon, Hand Game, Spatial Conflict, 
Whisper, Tower, Delay of Gratification, Gift Delay, Pinball, Motor Sequencing, Count and Label, 
Backward Digit Span, Dimensional Change Card Sort, Less is More, Simon Says, Kansas 
Reflection-Impulsivity Scale for Preschoolers, Forbidden Toy, and Disappointing Gift (described 
below). 

Battery of Tasks: 

 Reverse Categorization: the child is introduced to two buckets and asked to help the
experimenter sort big blocks into the “big” bucket and little blocks into the “little” 
bucket, then is asked to play a “silly game” and reverse this categorization scheme.

 Snack Delay: the child must wait for a signal before “finding” a treat under a clear cup.
 Multi-Location Search: the child is presented with three drawers labeled with symbols,

and following three consecutive trials of the treat being placed in the same drawer, s/he
is asked to find the treat inside a different drawer.

 Shape Stroop: the experimenter shows the child small and large versions of three fruits,
then shows the child three pictures of a small fruit embedded in a different large fruit,
and the child is instructed to point to the small fruit.

 Gift Delay (bow)1: the child is instructed to wait without touching the wrapped
“surprise.”

 Day/Night: the child is shown a series of cards and instructed to say “night” for the sun
card and “day” for the moon card.

 Grass/Snow: the child is shown a white card and a green card and is instructed to point
to the white card for “grass” and the green card for “snow.”

 Bear/Dragon: the child is introduced to a “nice” bear puppet and a “naughty” dragon
puppet and instructed to do what the bear asks them to do but not to do what the
dragon asks during a series of commands.

 Hand Game: the child is instructed to make the same or opposing hand motion as the
experimenter.

 Spatial Conflict: the child is presented with two pictures as buttons on the left and right
side, and is shown a series of pictures that correspond to the buttons appearing either
centrally or on the same or opposite side of the screen, and is asked to push the button
corresponding to the picture on the screen.

 Whisper: the child is asked to whisper the names of a series of familiar and unfamiliar
characters.

 Tower: the child and assessor take turns placing blocks to build a tower.
 Delay of Gratification: the child is presented with a small and large bowl of a highly-

preferred treat, and is given the option of consuming the small bowl immediately or
waiting for the experimenter to return to the room to consume the larger bowl.

a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
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 Gift Delay (wrap)2: the assessor noisily wraps a “surprise” and the child is instructed not
to peek.

 Pinball: the child is instructed to wait until the experimenter’s signal before releasing
the plunger in a tabletop pinball machine.

 Motor Sequencing: the child is instructed to press the keys of a small musical keyboard
in sequence from left to right at increasing speeds.

 Count and Label: the child is shown three objects and asked to label them, and the
experimenter then suggests that they count the objects in turn.

 Backward Digit Span: the experimenter recites a sequence of digits and asks the child to
say the sequence backwards.

 Dimensional Change Card Sort: the child is instructed to sort a series of objects into
boxes based on varying dimensions.

 Less is More: the child is asked to select either a larger and smaller tray of treats by
pointing to the tray that s/he does not prefer.

 Simon Says: the child is asked to follow the experimenter’s commands but only if the
command is prefaced with the phrase “Simon Says.”

 Kansas Reflection-Impulsivity Scale for Preschoolers: the child is shown a book oriented
vertically and told to find the shape on the bottom page that exactly matched the target
shape on the top page.

 Forbidden Toy: the child is introduced to an attractive toy, and instructed not to touch
the toy while the experimenter briefly leaves the room.

 Disappointing Gift: the child is given the Gift Delay task in which the experimenter wraps
a present behind the child’s back. S/he is then instructed to open the highly anticipated
gift, only to discover that it is a plain-looking wood chip.

Skill(s) Measured and Complexity: 

 Executive Function
 Effortful Control
 Multi-Component Skill

This task battery has been described by researchers as a measure of executive function and 
effortful control.3 Based on our analysis of the battery and the behavior observed, we categorize 
or describe this task battery as a measure of executive function and effortful control.  

Ages: 
2-6b 

Developmental Domain: 

 Cognitive (some tasks involve engaging cognitive processes to manage external
behavior, e.g., Spatial Conflict)

 Social (some tasks involve typical behavior in social contexts, e.g., Tower Task)
 Emotional (some tasks are “hot” and involve emotionally salient rewards e.g., Snack

Delay)

Measurement Strategy: 

 Type of Assessment: Structured Research Tasks

b This range reflects the ages included in the studies we reviewed. 
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 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer
 Administration Time: 5-20 minutes per task; total time varies
 Administration Mode: Computer-Based Tasks; Behavioral Tasks

Use in Research: 

 The Battery of EF and EC Tasks is typically used to measure executive function and
effortful control.  

Psychometric Properties: 
Psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for 
this measure.

Number of Trials, Task Scoring, and Sample Scores: 
The Number of Trials, Task Scoring, and Sample Scores information for Snack Delay, Shape 
Stroop (derived from Stroop Task), Day/Night (derived from Stroop Task), Grass/Snow (derived 
from Stroop Task), Delay of Gratification (Marshmallow Test), Backward Digit Span, Dimensional 
Change Card Sort, Less is More, and Kansas Reflection-Impulsivity Scale for Preschoolers can be 
found in the individual measure profilesc; information about the other tasks can be found in the 
reference below and/or in the codebook or manual. Note that scoring of the Battery of EF and 
EC Tasks requires training, the codebook or manual, and inter-rater reliability among all 
observers/coders. 

 Carlson, S. M. (2005). Developmentally sensitive measures of executive function in
preschool children. Developmental Neuropsychology, 28(2), 595-616.

1 Kochanska, G., Murray, K. T., & Harlan, E. T. (2000). Effortful control in early childhood: Continuity and 
change, antecedents, and implications for social development. Developmental Psychology, 36, 220-232. 
2 Kochanska, G., Murray, K. T., Jacques, T. Y., Koenig, A. L. & Vandegeest, K.A. (1996). Inhibitory control in 
young children and its role in emerging internalization. Child Development, 67, 490-507. 
3 Carlson, S. M. (2005). Developmentally sensitive measures of executive function in preschool children. 
Developmental Neuropsychology, 28(2), 595-616. 

c Note that some measures included in this battery are similar to other measures included in the 
compendium. For example, Forbidden Toy, Spatial Conflict, and Bear/Dragon. 
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Battery of Executive Function (EF) Tasks 

Task Descriptiona:  
The Battery of EF Tasks includes six measures of executive function: Working Memory Span, Pick 
the Picture, Spatial Conflict Arrows, Something’s the Same, Silly Sounds Stroop, and Animal Go 
No-Go (described below). 

Battery of Tasks: 

 Working Memory Span: the child is presented with a line drawing of an animal figure
and a colored dot located within the outline of a house and must remember the name 
of the animal when shown only an outline of the same house. 

 Pick the Picture: the child is presented with a set of pictures, shown a series of
arrangements of pictures from the set, and asked to point to each picture from the set 
so that each “gets a turn.” 

 Spatial Conflict Arrows: the child is given a left and right “button” and is shown a series
of left and right arrows appearing either centrally or on the same or opposite side of the 
arrow, and is asked to push the “button” corresponding to the arrow’s direction. 

 Something’s the Same: the child is shown a page containing two pictures that are similar
along one dimension, then shown a third picture which is similar to one of the first two 
along a different dimension, and is asked to choose which of the two original pictures is 
the same as the new third picture. 

 Silly Sounds Stroop: the child is presented with pictures of a cat and a dog, and asked to
make the sound of a dog when presented with a cat picture, and vice versa. 

 Animal Go No-Go: the child is presented with a large button and shown a series of
pictures, and asked to click the button every time s/he sees an animal, except when that 
animal is a pig. 

Skill(s) Measured and Complexity: 

 Executive Function
 Multi-Component Skill

This task battery has been described by researchers as a measure of various components of 
executive function.1 2 Based on our analysis of the battery and the behavior observed, we 
categorize or describe this task battery as a measure of executive function.  

Ages: 
4-5b 

Developmental Domain: 

 Cognitive (all tasks involve engaging cognitive processes)

Measurement Strategy: 

 Type of Assessment: Structured Research Tasks
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer

a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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 Administration Time: 4-7 minutes per task; 25-45 minutes total 
 Administration Mode: Computer-Based Tasks; Behavioral Tasks 

Use in Research: 

 The Battery of EF Tasks is typically used to measure three sub-components of executive 
function: working memory, inhibitory control, and attention shifting.1  

Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.552 
Validity:  

 Convergent: Associated with measures of effortful control (0.31-0.41)2 
 Concurrent/Predictive: Associated with measures of academic skills/achievement (0.06-

0.37)1 

Number of Trials, Task Scoring, and Sample Scores: 
The Number of Trials, Task Scoring, and Sample Scores information for Silly Sounds Stroop Task 
(derived from Stroop Task), Animal Go No-Go Task (derived from Go/No-Go Task), and 
Something’s the Same Task (derived from Flexible Item Selection Task) can be found in the 
individual measure profiles; information about the other tasks can be found in the reference 
below and/or in the codebook or manual. Note that scoring of the Battery of EF Tasks requires 
training, the codebook or manual, and inter-rater reliability among all observers/coders. 

 Willoughby, M. T., Blair, C. B., Wirth, R. J., & Greenberg, M. (2012). The measurement of 
executive function at age 5: Psychometric properties and relationship to academic 
achievement. Psychological Assessment, 24(1), 226-239.

1 Willoughby, M. T., Blair, C. B., Wirth, R. J., & Greenberg, M. (2012). The measurement of executive 
function at age 5: Psychometric properties and relationship to academic achievement. Psychological 
Assessment, 24(1), 226-239. 
2 Blair, C., Ursache, A., Greenberg, M., & Vernon-Feagans, L. (2015). Multiple aspects of self-regulation 
uniquely predict mathematics but not letter–word knowledge in the early elementary grades. 
Developmental Psychology, 51(4), 459-472. 

                                                            
c Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Battery of Self-Control Measures 

Task Descriptiona:  
The Battery of Self-Control Measures consists of 9 measures of self-control: observational 
ratings of a child’s lack of control during cognitive and motor tasks; parent and teacher reports 
of impulsive aggression; parent-, teacher-, and self-reports of hyperactivity, lack of persistence, 
inattention, impulsivity, conscientiousness, and other skills. These form a multi-occasion/multi-
informant strategy of measuring self-control over the course of a child’s first 10 years. At ages 3 
and 5, the child participates in a testing session involving cognitive and motor tasks. At ages 5, 7, 
9, and 11, parents and teachers complete the Rutter Child Scale (RCS) which includes items 
indexing impulsive aggression and hyperactivity. At ages 9 and 11, the Rutter Child Scale is 
supplemented with additional questions about the child’s lack of persistence, inattention, and 
impulsivity. At age 11, the child is interviewed by a psychiatrist and reported about their 
symptoms of hyperactivity, inattention, and impulsivity. 

Battery of Measures: 

 Lack of control (ages 3, 5): the child is assessed for lability, low frustration tolerance,
lack of reserve resistance, restlessness, etc. 

 Impulsive aggression (ages 5, 7, 9, 11): the child is assessed for fighting or flying off
handle. 

 Hyperactivity (ages 5, 7, 9, 11): the child is assessed for inability to settle and short
attention span. 

 Hyperactivity (ages 9, 11): the child is assessed for being “on the go” as if “driven by a
motor.” 

 Lack of persistence (ages 9, 11): the child is assessed for failing to finish tasks, being
easily distracted, and having difficulty sticking to activity. 

 Impulsivity (ages 9, 11): the child is assessed for acting before thinking, having difficulty
awaiting turn, and shifting excessively between activities. 

 Hyperactivity (age 11): the child is assessed for being fidgety or restless.
 Inattention (age 11): the child is assessed for having difficulty paying attention or

trouble sticking to a task.
 Impulsivity (age 11): the child is assessed for having difficulty waiting his or her turn or

talking while others are still talking.

Skill(s) Measured and Complexity: 

 Self-Control
 Umbrella Skill

This task battery has been described by researchers as a measure of self-control1. Based on our 
analysis of the battery and the behavior observed, we categorize or describe this task battery as 
a measure of self-control. 

Ages: 
3-11b 

a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 



57 

Developmental Domain: 

 Cognitive (items address child’s cognitive abilities)
 Social (items address child’s typical behavior in social contexts)
 Emotional (items address child’s typical behavior in emotionally salient contexts)

Measurement Strategy: 

 Type of Assessment: Parent/Teacher/Self-Report of Everyday Behavior
 Location/Context: Structured Research Setting/Home/School
 Administrator: Parent, Teacher, and Self
 Administration Time: N/Ac

 Administration Mode: Observer Report; Self-Report

Use in Research: 

 The Battery of Self-Control Measures is typically used to measure self-control.

Psychometric Propertiesd: 
Reliability: 

 Internal Consistency: α = 0.861

Validity:

 Concurrent/Predictive: Associated with measures of adult health (0.18-1.58)1 e, wealth (-
0.27-1.63)1 e, and crime outcomes (1.8)1 e

Number of Trials, Task Scoring, and Sample Scores: 
The Number of Trials, Task Scoring, and Sample Scores information for all measures can be 
found in the reference below.  

 Moffitt, T. E., et al. (2011). A gradient of childhood self-control predicts health, wealth,
and public safety. Proceedings of the National Academy of Sciences, 108(7), 2693-2698.

1 Moffitt, T. E., et al. (2011). A gradient of childhood self-control predicts health, wealth, and public 
safety. Proceedings of the National Academy of Sciences, 108(7), 2693-2698. 

c Administration time varies by measure. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
e This comes from regression analyses. 



58 

Battery of Self-Discipline Measures 

Task Descriptiona: 
Self-discipline is often measured by combining the Eysenck Junior Impulsiveness Sub-Scale and 
the Brief Self-Control Scale. 

Battery of Measures: 

 Eysenck Junior Impulsiveness Sub-Scale: individuals report on their own impulsiveness
by answering yes/no questions related to whether the individual says or does things
without thinking (i.e., impulsively)

 Brief Self-Control Scale: individuals report on their own self-control, defined as the
ability to inhibit antisocial impulses, override/change one’s inner responses, and
interrupt undesired behavioral tendencies (impulses) and refrain from acting on them

Skill(s) Measured and Complexity: 

 Self-Discipline
 Umbrella Skill

This task battery has been described by researchers as a measure of self-discipline.1 2 Based on 
our analysis of the battery and the behavior observed, we categorize or describe this task 
battery as a measure of self-discipline.  

Ages: 
8-15b

Developmental Domain: 

 Cognitive (items address child’s cognitive abilities)
 Social (items address child’s typical behavior in social contexts)
 Emotional (items address child’s typical behavior in emotionally salient contexts)

Measurement Strategy: 

 Type of Assessment: Self-Report of Everyday Behavior
 Location/Context: Home/Classroom
 Administrator: Self
 Administration Time: 10-15 minutes
 Administration Mode: Self-Report

Use in Research: 

 The Battery of Self-Discipline Measures is typically used to measure self-discipline.1 2

a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc d: 
Validity: 

 Convergent: Associated with measures of self-control (0.66-0.78)1  and delay of
gratification (0.51)1

 Concurrent/Predictive: Associated with Grade Point Average (0.52-0.67)1 and other
academic behaviors including school absences (-0.26)1, homework hours (0.35)1,
television hours (-0.33)1, and time of day homework is begun (-0.26)1

Number of Trials, Task Scoring, and Sample Scores: 
The Number of Trials, Task Scoring, and Sample Scores information for Eysenck Junior 
Impulsiveness Sub-Scale and Brief Self-Control Scale can be found in the individual measure 
profiles.

1 Duckworth, A. L., & Seligman, M. E. (2005). Self-discipline outdoes IQ in predicting academic 
performance of adolescents. Psychological Science, 16(12), 939-944. 
2 Duckworth, A. L., & Seligman, M. E. (2006). Self-discipline gives girls the edge: Gender in self-discipline, 
grades, and achievement test scores. Journal of Educational Psychology, 98(1), 198. 

c These values come from a composite measure of self-discipline combined with the Brief Self-Control 
Scale. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Brief Self-Control Scale (BSCS)1 

Task Descriptiona: 
The self-report questionnaire includes 13 items about self-control, defined as “the ability to 
override or change one’s inner responses, as well as to interrupt undesired behavioral 
tendencies (such as impulses) and refrain from acting on them.” 1 Sample items include: “I am 
good at resisting temptation,” “I am able to work effectively toward long-term goals,” and “I 
often act without thinking through all the alternatives.” For each statement, the respondent 
rates the extent to which the described behavior is characteristic of him/her on a 5-point Likert 
scale (1=not at all like me, 5=very much like me). The Brief Self-Control Scale is derived from the 
36-item Self-Control Scale and assesses the same content.1

Skill(s) Measured and Complexity: 

 Self-Control
 Umbrella Skill

This questionnaire has been described by researchers as a uni-dimensional measure of self-
control (in thoughts, emotions, impulses, and performance) or as a bi-dimensional measure of 
restraint and impulsivity.1 2 3 Based on our analysis of the questionnaire and the behavior 
observed, we categorize or describe this questionnaire as a measure of self-control. 

Ages: 
12 and upb 

Developmental Domain: 

 Cognitive (items address child’s cognitive abilities)
 Emotional (items address child’s typical behavior in emotionally salient contexts)

Measurement Strategy: 

 Type of Assessment: Self-Report of Everyday Behavior
 Location/Context: Home/Classroom
 Administrator: Self
 Administration Time: <5 minutes
 Administration Mode: Self-Report

Use in Research: 

• The Brief Self-Control Scale is often used in conjunction with the Eysenck Junior
Impulsiveness Scale as a measure of self-discipline.3 The measures have been used
together to examine the role of self-discipline on academic performance.3

• Some researchers use the Brief Self-Control Scale as a uni-dimensional measure. Others
use a two-factor structure: impulsivity and restraint.2 

a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.83-0.851; 0.83-0.863 
 Test-Retest: 0.87 (3-week interval, undergraduate students)1 d, 0.75-0.76 (7-month 

interval, 13-year olds)3 d 
Validity: 

 Concurrent/Predictive: Associated with measures of relationship and interpersonal skills 
(-0.29-0.25)1, Grade Point Average (0.15-0.39)1, personality traits including extraversion 
(0.11)1, agreeableness (0.29)1, conscientiousness (0.48)1, emotional stability (0.42)1, and 
openness to experience (0.05)1; aspects of attachment including avoidant (-0.22- -
0.12)1, anxious-ambivalent (-0.23- -0.20)1, and secure (0.15-0.25)1; aspects of empathy 
including perspective-taking (0.14-0.25)1, empathic concern (-0.02-0.21)1, and personal 
distress (-0.29- -0.13)1; and adjustment (-0.65-0.65)1 

Number of Trials: 
N/A 

The Brief Self-Control Scale is typically scored in the following way: 

Scoring Method Description 

Sum or Average 
Scores are calculated as the sum or average of ratings across 
items, with reverse scoring as necessary. 

Sample Scores: 
Duckworth & Seligman (2005)3  

Cohort Age N BSCS (average) 
1 12-14 140 3.10 (0.74) 
2 12-14 164 3.26 (0.73) 

Sample description: Eighth-grade students from a socioeconomically and ethnically diverse 
magnet public school in a Northeastern city; Cohort 1 - 55% Caucasian, 32% Black, 9% Asian, 4% 
Latino, 1% American Indian; Cohort 2 - 52% Caucasian, 31% Black, 12% Asian, 4% Latino, 1% 
American Indian. Questionnaire completed by students themselves. 

Tangney, Baumeister & Boone (2004)1 

Study Age N BSCS (sum) 
1 18-55 351 39.22 (8.58) 
2 18-49 255 8.61 (0.85) 

Sample description: Undergraduates from large East Coast state universities; Study 1 - 49% 
White, 20% Asian, 11% African American, 20% other; Study 2 – 58% White, 13% Asian, 11% 
African American, 22% other. Questionnaires completed by participants themselves.

                                                            
c Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
d Method not specified. 
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1 Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self‐control predicts good adjustment, less 
pathology, better grades, and interpersonal success. Journal of Personality, 72(2), 271-324. 
2 Maloney, P. W., Grawitch, M. J., & Barber, L. K. (2012). The multi-factor structure of the Brief Self-
Control Scale: Discriminant validity of restraint and impulsivity. Journal of Research in Personality, 46(1), 
111-115. 
3 Duckworth, A. L., & Seligman, M. E. (2005). Self-discipline outdoes IQ in predicting academic 
performance of adolescents. Psychological Science, 16(12), 939-944. 
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Behavior Rating Inventory of Executive Function – Preschool Version (BRIEF-P) 

Task Descriptiona: 
The questionnaire includes 63 items designed to assess children’s executive function skills 
through ratings of everyday behaviors. The survey has five scales: inhibit, working memory, 
shift, plan/organize, and emotional control. The scales comprise three indexes: the Inhibitory 
Self-Control Index (ISCI), the Flexibility Index (FI), and the Emergent Metacognition Index (EMI). 
An overall Global Executive Composite score can also be calculated. For each item, which is 
phrased as a behavioral descriptor, the respondent rates whether the behavior has never (1), 
sometimes (2), or often (3) been a problem for the child in the past six months. The 
questionnaire can be completed by parents, teachers, day care providers or other caregivers to 
rate children’s executive function within the context of their everyday environments (typically 
home and preschool). The questionnaire requires a 5th grade reading level. 

The sub-scales are described in the table below: 

Sub-Scale Construct 
Number 
of Items Description 

Inhibit 16 
Working Memory 17 

Shift 10 

Plan/Organize 10 

Emotional Control 10 

ability to control behavioral responses, e.g., “is impulsive.” 
ability to hold information in mind to complete a task, e.g., 
“cannot stay on topic when talking.” 
ability to transition to and from events, e.g., “is upset by 
changes in plans.” 
ability to anticipate and to plan for future events, e.g., 
“when instructed to clean up, puts things away in a 
disorganized, random way.” 
ability to modulate emotions, e.g., “mood changes 
frequently.” 

Skill(s) Measured and Complexity: 

 Self-Regulation
 Umbrella Skill

This questionnaire has been described by researchers as a measure of EF or self-regulation, and 
subscale scores/indices are used as measures of emotional control, inhibitory control, etc.1 2 3 4 5 
Based on our analysis of the questionnaire and the behavior observed, we categorize or 
describe this questionnaire as a measure of self-regulation. 

Ages: 
2-5b

Developmental Domain: 

 Cognitive (items address child’s cognitive abilities)
 Social (items address child’s typical behavior in social contexts)
 Emotional (items address child’s typical behavior in emotionally salient contexts)

a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b The age range was specified in the measure description. 
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Measurement Strategy: 

 Type of Assessment: Parent/Teacher-Report of Everyday Behavior
 Location/Context: Home/Classroom
 Administrator: Parent/Teacher
 Administration Time: 10-15 minutes
 Administration Mode: Observer Report

Use in Research: 

 Behavior Rating Inventory of Executive Function – Preschool Version (BRIEF-P) has been
used in longitudinal research examining the association between early exposures,
interventions, or academic achievement and EF.1 2 6

 Although the Behavior Rating Inventory of Executive Function – Preschool Version
(BRIEF-P) is a measure of executive function, it is not consistently correlated with
performance-based measures of EF.7

Psychometric Properties: 
Reliability: 

 Internal Consistency: α = 0.80-0.90 (across all sub-scales, parent ratings), α = 0.95 (EF
composite, parent ratings); α = 0.90-0.97 (across all sub-scales, teacher ratings), α = 0.97
(EF composite, teacher ratings)4 8

 Test-Retest: 0.78-0.90 (1- to 9-week interval, across all sub-scales, parent ratings), 0.90 (1-
to 9-week interval, total score, parent ratings); 0.65-0.94 (2- to 6-week interval, across all
sub-scales, teacher ratings), 0.88 (2- to 6-week interval, EF composite, teacher ratings)4 8 c

Validity: 
 Convergent: Associated with measures of attention and attention shifting (0.68)2,

complex planning (0.87)2, executive function (-0.31- -0.06)2, child behavior (0.40-0.69)7,
and other behavior-focused preschool rating scales including Child Behavior Checklist
(0.40-0.69)7 and Behavior Assessment System for Children (0.45-0.76)7

 Concurrent/Predictive: Associated with measures of academic skills (-0.47- -0.21)2

*Sensitive to Attention-Deficit/Hyperactivity Disorder (ADHD) symptoms4

Number of Trials: 
N/A 

Behavior Rating Inventory of Executive Function – Preschool Version (BRIEF-P) is typically 
scored in the following ways: 

Scoring Method Description 
Scores on individual subscales 

Raw scores can be reported or converted to T 
scores (mean=50, SD=10; clinical 
criterion=65) and percentiles. 

Combined indexes: (1) Inhibitory Self-Control 
(inhibit and emotional control), (2) Flexibility 
(shift and emotional control), and (3) 
Emergent Metacognition (working memory 
and plan/organize) 

Global executive composite score 

c Method not specified. 
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Sample Scores: 
Braun et al. (2011)1 

Age N Global Executive Composite Score 
3 240 53 (12) 

Sample description: Children from a metropolitan area in Ohio. Questionnaire completed by 
mothers at a clinic. 

Liebermann et al. (2001)5 
Age N Emotional Control Raw Score 
3-4 3 16.30 (4.14) 
4-5 3 15.64 (3.17) 

Sample description: Typically developing, English-speaking children from Canada. Questionnaire 
completed by a parent at home. 

Clark, Pritchard & Woodward (2010)2 
% of sample above clinical criterion 

Age N Inhibit Shift 
Emotional 
Regulation 

Working 
Memory 

Plan/ 
Organize 

Global 
Composite 

4 103 9.7% 6.8% 5.8% 10.7% 13.6% 10.6% 
Sample description: Children from New Zealand. Questionnaire completed by preschool teachers 
by mail. 

Tamm, Nakonezny, & Hughes (2014)6 
T Scores 

Age N Inhibit Shift 
Emotional 
Regulation 

Working 
Memory 

Plan/ 
Organize 

Global 
Composite 

3-7 24 
73.6 
(1.8) 

55.3 
(2.8) 

58.3 
(2.5) 

72.4 
(2.1) 

66.8 
(2.4) 

69.4 
(2.0) 

Sample description: Children from Texas diagnosed with Attention-Deficit/Hyperactivity Disorder 
(ADHD); 82% Caucasian. Questionnaire completed by parents at the testing center.

1 Braun, J. M., Kalkbrenner, A. E., Calafat, A. M., Yolton, K., Ye, X., Dietrich, K. N., & Lanphear, B. P. (2011). 
Impact of early-life bisphenol A exposure on behavior and executive function in 
children. Pediatrics, 128(5), 873-882. 
2 Clark, C. A., Pritchard, V. E., & Woodward, L. J. (2010). Preschool executive functioning abilities predict 
early mathematics achievement. Developmental Psychology, 46(5), 1176-1191. 
3 Sherman, E. M., & Brooks, B. L. (2010). Behavior rating inventory of executive function–preschool 
version (BRIEF-P): Test review and clinical guidelines for use. Child Neuropsychology, 16(5), 503-519. 
4 Isquith, P. K., Crawford, J. S., Espy, K. A., & Gioia, G. A. (2005). Assessment of executive function in 
preschool‐aged children. Mental Retardation and Developmental Disabilities Research Reviews, 11(3), 
209-215. 
5 Liebermann, D., Giesbrecht, G. F., & Müller, U. (2007). Cognitive and emotional aspects of self-regulation 
in preschoolers. Cognitive Development, 22(4), 511-529. 
6 Tamm, L., Nakonezny, P. A., & Hughes, C. W. (2014). An open trial of a metacognitive executive function 
training for young children with ADHD. Journal of Attention Disorders, 18(6), 551-559. 
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7 Mahone, E. M., & Hoffman, J. (2007). Behavior ratings of executive function among preschoolers with 
ADHD. The Clinical Neuropsychologist, 21(4), 569-586. 
8 Gioia GA, Espy KA, Isquith PK. (2002). Behavior Rating Inventory of Executive Function, Preschool Version 
(BRIEF-P). Odessa, FL: Psychological Assessment Resources. 
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Child Behavior Questionnaire (CBQ) 

Task Descriptiona:  
The questionnaire includes 195 items that assess 15 dimensions/characteristics of 
temperament. For each item, the respondent rates the extent to which the behavior is true of 
the child in the past 6 months on a 7-point Likert scale (1=extremely untrue of your child, 
7=extremely true of your child). The questionnaire is to be completed by parents or teachers to 
rate children’s temperament within the context of their everyday environments (home or 
school). A short form a (94 items, 15 scales) and a short form b (36 items, 3 broad scales) also 
exist. 

The sub-scales are described in the table below: 
Sub-Scale 
Construct 

Number 
of Items Description 

Activity 
Level 13 gross motor activity, e.g., “seems always in a big hurry to get from 

one place to another.” 

Anger/ 
Frustration 13 

negative affectivity relating to interruption of ongoing tasks or goal 
blocking, e.g., “has temper tantrums when (s)he doesn’t get what 
(s)he wants.” 
Note: the anger/frustration sub-scale is included in the Emotion 
Regulation section of the table.  

Attentional 
Focusing 14 

tendency to maintain attentional focus on task-related channels, 
e.g., “when picking up toys or other jobs, usually keeps at the task 
until it’s done.” 
Note: the attentional focusing sub-scale is included in the Attention 
Control section of the table; however, we note that with the focus 
on attention in everyday situations and behaviors, the sub-scale 
assesses a more complex version of attention control. 

Discomfort 12 
negative affectivity related to sensory qualities of stimulation (rate, 
intensity, complexities of light, movement, sound, or texture), e.g., 
“is not very bothered by pain.” 

Fear 12 
negative affectivity (unease, worry, nervousness) related to 
anticipated pain, distress, and/or potentially threatening situations, 
e.g., “is not afraid of large dogs/other animals.” 

High 
Intensity 
Pleasure 

13 
pleasure or enjoyment related to situations involving high stimulus 
intensity, rate, complexity, novelty, and incongruity, e.g., “likes going 
down high slides or other adventurous activities.” 

Impulsivity 13 speed of response initiation, e.g., “usually rushes into an activity 
without thinking about it.” 

Inhibitory 
Control 13 

capacity to plan and to suppress inappropriate approach responses 
under instructions or in novel or uncertain situations, e.g., “can 
lower his/her voice when asked to do so.” 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
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Sub-Scale 
Construct 

Number 
of Items Description 

Note: the inhibitory control sub-scale is included in the Inhibition 
section of the table, however we note that with the focus on 
inhibition in everyday situations and behaviors, the sub-scale 
assesses a complex version of inhibition. 

Low 
Intensity 
Pleasure 

13 
pleasure or enjoyment related to situations involving low stimulus 
intensity, rate, complexity, novelty, and incongruity, e.g., “rarely 
enjoys just being talked to.” 

Perceptual 
Sensitivity 12 

detection of slight, low-intensity stimuli from the external 
environment, e.g., “notices the smoothness or roughness of objects 
(s)he touches.” 

Positive 
Anticipation
/Approach 

13 
amount of excitement and anticipation for expected pleasurable 
activities, e.g., “gets so worked up before an exciting event that (s)he 
has trouble sitting still.” 

Sadness 12 
negative affectivity and lowered mood and energy related to 
exposure to suffering, disappointment, and object loss, e.g., “cries 
sadly when a favorite toy gets lost or broken.” 

Shyness 13 
slow or inhibited speed of approach and discomfort in social 
situations, e.g., “often prefers to watch rather than join other 
children playing.” 

Smiling/ 
Laughter 13 

positive affect in response to changes in stimulus intensity, rate, 
complexity, and incongruity, e.g., “laughs a lot at jokes and silly 
happenings.” 

Soothability 12 rate of recovery from peak distress, excitement, or general arousal, 
e.g., “has a hard time settling down for a nap.” 

Attention 
Shifting 5 

ability to shift easily between tasks and activities, e.g., “my child can 
easily shift from one activity to another.” 
Note: the attention shifting items were originally included in the 
Attention Control sub-scale, however the two sets of items were 
found to be highly intercorrelated and were separated.1 The 
attention shifting items comprise their own scale, but are often used 
in combination with other CBQ sub-scales (e.g., attentional 
focusing).2 3 

Skill(s) Measured and Complexity: 

 Temperament 
 Complex Skill 

This questionnaire has been described by researchers as an index of temperament or EC, alone 
or often in combination with behavioral tasks (e.g. temperament task battery).4 5 6 7 Based on 
our analysis of the questionnaire and the behavior observed, we categorize or describe this 
questionnaire as a measure of temperament.  
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Ages: 
3-7b

Developmental Domain: 

 Cognitive (items address child’s cognitive abilities)
 Social (items address child’s typical behavior in social contexts)
 Emotional (items address child’s typical behavior in emotionally salient contexts)

Measurement Strategy: 

 Type of Assessment: Parent/Teacher-Report of Everyday Behavior
 Location/Context: Home/School
 Administrator: Parent/Teacher
 Administration Time: 1 hour; 30-40 minutes (short form a); 10-15 minutes (short form b)
 Administration Mode: Observer Report

Use in Research: 

• The Child Behavior Questionnaire (CBQ) is often used in task batteries that measure EC,
temperament, and self-regulation.7 8 9 10

• Due to the length of the questionnaire, short form a, short form b, or only certain
subscales are often used.8 9 10 11 12 13 14 18 

Psychometric Propertiesc: 
Child Behavior Questionnaire (all scales) 
Reliability: 

• Internal Consistency: α = 0.64-0.92 (mean = 0.73) (4-5 year olds across all scales); α = 
0.67-0.92 (mean = 0.75) (5-7 year olds across all scales)1

• Test-Retest: 0.50-0.79 (mother ratings); 0.48-0.76 (father ratings)d 

Validity: 
 Concurrent/Predictive: Associated with measures of socialization-relevant traits/social

behavior patterns, including aggression (-0.14-0.48)15, empathy (0.02-0.57)15, guilt (-
0.14-0.50)15, help-seeking (-0.06-0.32)15, and negativity (-0.17-0.49)15

Child Behavior Questionnaire – Inhibitory Control Sub-Scale 
Reliability: 

 Internal Consistency: α = 0.76-0.781; α = 0.63 (short form a)16

Validity: 
 Convergent: Associated with measures of attention (0.29-0.31)1, delay of gratification

(0.21)16, and inhibitory control (0.39)16

 Concurrent/Predictive: Associated with measures of trustworthiness (0.33)17, preschool
adjustment (0.65)17, and temperament (0.29-0.65)1

b This range reflects the ages included in the studies we reviewed. 
c Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
d These values apply to the inhibitory control, attentional focus, and anger/frustration subscales of the 
CBQ. 
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Child Behavior Questionnaire – Attentional Focus Sub-Scale 
Reliability: 

 Internal Consistency: α = 0.67-0.691; α = 0.71 (short form a)16 
Validity: 

 Convergent: Associated with measures of inhibition (0.11-0.64)16, executive function 
(0.50)16, and attention (-0.62 for Attention Problems)16 

Child Behavior Questionnaire – Anger/Frustration Sub-Scale 
Reliability: 

 Internal Consistency: α = 0.80-0.811 
Validity: 

 Convergent: Associated with measures of effortful control (-0.01- -0.60)18 
 Concurrent/Predictive: Associated with measures of social competence (-0.05- -0.22)18 

and externalizing behaviors (0.02-0.59)18 

Child Behavior Questionnaire – Attention Shifting Sub-Scale 
Reliability: 

 Internal Consistency: α = 0.602; α = 0.693 
Validity: 

 Convergent: Associated with measures of attention focusing (-0.19)2 
 Concurrent/Predictive: Associated with measures of externalizing behaviors (0.23)2 

Number of Trials:  
N/A 

The Child Behavior Questionnaire is typically scored in the following ways: 
Scores are calculated as the average of ratings across applicable items, with reverse scoring as 
necessary. Results are typically reported in the following ways: 

Scoring Method Description 

Individual Sub-Scale Scores Scores from each sub-scale. 

Combined indexes of sub-scales Scores are typically calculated for the following indexes: 
 Negative Affectivity (discomfort, sadness, fear, 

anger/frustration, soothability -- negative 
loading). 

 Extraversion/Surgency (impulsivity, high 
intensity pleasure, activity level, positive 
anticipation, smiling/laughter, shyness -- 
negative loading). 

 Effortful Control (low intensity pleasure, 
inhibitory control, perceptual sensitivity, 
attentional control). 

Global Executive Composite Score Composite score of all sub-scales. 
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Sample Scores: 
Wellman et al. (2011)13 

Age N Fear 
Perceptual 
Sensitivity Shyness 

3.5 241 46.77 (10.82) 64.29 (9.81) 46.55 (16.01) 
Sample description: Typically developing children. Questionnaire completed by mothers at the 
testing center. 

Rothbart et al. (2001)1 

Age N Activity Level 
Anger/ 

Frustration 
Attentional 

Focusing Discomfort Fear 
3 149 5.05 (0.86) 4.68 (0.83) 4.41 (0.68) 4.14 (0.83) 3.75 (0.82) 

4-5 517 4.87 (0.77) 4.51 (0.79) 4.50 (0.68) 4.23 (0.88) 3.93 (0.94) 
6-7 341 4.82 (0.82) 4.42 (0.84) 4.53 (0.67) 4.28 (0.85) 3.81 (0.92) 

 

Age N 
High Intensity 

Pleasure Impulsivity 
Inhibitory 

Control 
Low Intensity 

Pleasure 
Perceptual 
Sensitivity 

3 149 4.92 (0.94) 4.68 (0.76) 4.26 (0.73) 5.59 (0.78) 4.85 (0.74) 
4-5 517 4.97 (0.90) 4.53 (0.73) 4.75 (0.83) 5.64 (0.73) 4.98 (0.65) 
6-7 341 5.02 (0.84) 4.53 (0.76) 4.91 (0.80) 5.53 (0.64) 4.99 (0.72) 

 

Age N 
Positive 

Anticipation Sadness Shyness 
Smiling/ 
Laughter Soothability 

3 149 5.15 (0.69) 4.12 (0.66) 3.58 (1.22) 5.61 (0.89) 4.44 (0.71) 
4-5 517 5.20 (0.71) 4.19 (0.73) 3.57 (1.21) 5.68 (0.75) 4.51 (0.71) 
6-7 341 5.13 (0.69) 4.23 (0.75) 3.26 (1.12) 5.72 (0.64) 4.57 (0.75) 

Sample description: Children from three separate studies in Oregon and Iowa. Questionnaires 
completed by mothers and/or fathers. 

Hongwanishkul et al. (2005)5 
Age N Effortful Control Surgency Negative Affectivity 

3 32 19.05 (2.57) 22.58 (3.56) 10.96 (2.76) 
4 30 19.89 (2.22) 20.52 (3.81) 12.10 (3.83) 
5 30 21.01 (1.84) 21.22 (2.91) 12.49 (2.94) 

Sample description: Typically developing children. Questionnaire completed by parents at the 
testing center. 

Blair et al. (2004)4 

Age N 
Effortful 
Control 

Fear & 
Sadness 

Anger/Frustration, 
Discomfort & Soothability 

3-5 153 5.03 (0.55) 4.01 (0.60) 1.30 (0.53) 
Sample description: Typically developing children; 78% Caucasian, 11% African American, 2% 
Asian, 3% Hispanic, 5% other; median family income $30,000-$50,000. Questionnaire completed 
by parents.  



72 

Sulik et al. (2010)8 

Age N 
Attentional Focusing & 

Inhibitory Control 
3-5 775 4.47 (0.94) 

Sample description: Typically developing children from Texas and Florida; 27% European 
American, 50% African American, 23% Hispanic; mean maternal education – vocational training. 
Questionnaire completed by teacher. 

Dennis, Hong & Solomon (2010)7 

Age N 
Positive 

Anticipation/Approach 
Inhibitory 

Control 
3-5 82 5.28 (0.65) 4.55 (0.65) 

Sample description: Typically developing children from New York City; 39% Caucasian, 16% 
Hispanic, 16% African American, 2% Asian, 27% other; mean family income = $105,365. 
Questionnaire completed by mothers at the testing center. 

Rudasill & Rimm-Kaufman (2009)12 

Age N 
Attentional 

Focusing 
Inhibitory 

Control Shyness 
4.5 819 4.7 (0.90) 4.7 (0.80) 3.5 (1.1) 

Sample description: Typically developing children; 84% White, 10% African American, 6% other; 
mean family income = $66,450; mean maternal education = 14.5 years. Questionnaire completed 
by mothers at the testing center.  

Dumas et al. (2005)19 

Age N 
Attentional 

Focusing Impulsivity 
4-6 106 4.80 (0.79) 4.43 (0.82) 

Sample description: Typically developing children from a small-size Midwestern American city; 
86% European American, 7% African American, 1% Hispanic, 6% other; mean maternal 
education = 14 years. Questionnaire completed by mothers at the testing center. 

Rotenberg et al. (2008)17 e 
Age N Inhibitory Control* 
4-6 62 27.67 (6.41) 

Sample description: Typically developing children; 83% White, 5% African American, 3% Native 
American, 5% other, 4% unreported; primarily middle-class and college-educated families. 
Questionnaire completed by teachers. 

Ponitz et al. (2009)14 

Age N 
Attentional 

Focusing 
Inhibitory 

Control 
5 343 5.00 (0.96) 5.01 (0.87) 

                                                            
e Only four items were used in this study. 
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Sample description: Children from a middle- to upper-middle socioeconomic status, urban fringe 
area in Michigan and a mixed-SES rural site in Oregon; 18% non-Asian ethnic minority groups; 
mean parent education level = 16 years. Questionnaire completed by parents at home. 

Valiente et al. (2011)9 f 
Person Age N Effortful Control 

Parent 5-8 214 4.41 (0.74) 
Teacher 5-8 214 4.87 (1.02) 

Sample description: Typically developing children; 77% Caucasian, 12% Hispanic, <5% Native 
American, African American or Asian; 70% parents were college-educated; mean family income = 
$41,000. Questionnaire completed by parents at the testing center and teachers by mail. 

Zhou, Main & Wang (2010)18 

Person Age N 
Attentional Focusing 
& Inhibitory Control Anger/Frustration 

Parent 6-9 402 4.65 (0.65) 4.15 (0.83) 
Teacher 6-9 419 4.89 (1.07) 3.46 (0.99) 

Sample description: Typically developing children from urban Beijing; primarily low- to middle-
income families. Questionnaire completed by parents and teachers at home. 

Lengua (2003)10 
Age N Smiling/Laughter Impulsivity Inhibitory Control 
7-11 89 18.12 (3.81) 19.91 (5.15) 29.19 (5.23) 

Sample description: Typically developing children; 46% European American, 33% African 
American, 3% Asian American, 1% Hispanic, 14% biracial; average maternal education = some 
college/technical school; mean family income = $41,000-$60,000. Questionnaire completed by 
mothers at home.

1 Rothbart, M. K., Ahadi, S. A., Hershey, K. L., & Fisher, P. (2001). Investigations of temperament at 3-7 
years: The Children's Behavior Questionnaire. Child Development, 72, 1394-1408. 
2 Morris, N., Keane, S., Calkins, S., Shanahan, L., & O'Brien, M. (2014). Differential components of 
reactivity and attentional control predicting externalizing behavior. Journal of Applied Developmental 
Psychology, 35(3), 121-127. 
3 White, L. K., McDermott, J. M., Degnan, K. A., Henderson, H. A., & Fox, N. A. (2011). Behavioral inhibition 
and anxiety: The moderating roles of inhibitory control and attention shifting. Journal of Abnormal Child 
Psychology, 39(5), 735-747. 
4 Blair, K. A., Denham, S. A., Kochanoff, A., & Whipple, B. (2004). Playing it cool: Temperament, emotion 
regulation, and social behavior in preschoolers. Journal of School Psychology, 42(6), 419-443. 
5 Hongwanishkul, D., Happaney, K. R., Lee, W. S., & Zelazo, P. D. (2005). Assessment of hot and cool 
executive function in young children: Age-related changes and individual differences. Developmental 
Neuropsychology, 28(2), 617-644. 
6 Gagne, J. R., Van Hulle, C. A., Aksan, N., Essex, M. J., & Goldsmith, H. H. (2011). Deriving childhood 
temperament measures from emotion-eliciting behavioral episodes: Scale construction and initial 
validation. Psychological Assessment, 23(2), 337. 

                                                            
f Effortful Control: average of 9 items from each of the attention shifting, attention focusing, and 
inhibitory control subscales.  
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7 Dennis, T. A., Hong, M., & Solomon, B. (2010). Do the associations between exuberance and emotion 
regulation depend on effortful control? International Journal of Behavioral Development, 34(5), 462-472. 
8 Sulik, M. J., Huerta, S., Zerr, A. A., Eisenberg, N., Spinrad, T. L., Valiente, C., ... & Edwards, A. (2010). The 
factor structure of effortful control and measurement invariance across ethnicity and sex in a high-risk 
sample. Journal of Psychopathology and Behavioral Assessment, 32(1), 8-22. 
9 Valiente, C., Eisenberg, N., Haugen, R. G., Spinrad, T. L., Hofer, C., Liew, J., & Kupfer, A. (2011). Children's 
effortful control and academic achievement: Mediation through social functioning. Early Education & 
Development, 22(3), 411-433. 
10 Lengua, L. J. (2003). Associations among emotionality, self-regulation, adjustment problems, and 
positive adjustment in middle childhood. Journal of Applied Developmental Psychology, 24(5), 595-618. 
11 Putnam, S. P. & Rothbart, M. K. (2006). Development of short and very short forms of the children’s 
behavior questionnaire. Journal of Personality Assessment, 87 (1), 103-113. 
12 Rudasill, K. M., & Rimm-Kaufman, S. E. (2009). Teacher–child relationship quality: The roles of child 
temperament and teacher–child interactions. Early Childhood Research Quarterly, 24(2), 107-120. 
13 Wellman, H. M., Lane, J. D., LaBounty, J., & Olson, S. L. (2011). Observant, nonaggressive temperament 
predicts theory‐of‐mind development. Developmental Science, 14(2), 319-326. 
14 Ponitz, C. C., McClelland, M. M., Matthews, J. S., & Morrison, F. J. (2009). A structured observation of 
behavioral self-regulation and its contribution to kindergarten outcomes. Developmental 
Psychology, 45(3), 605-619. 
15 Rothbart, M. K., Ahadi, S. A., & Hershey, K. L. (1994). Temperament and social behavior in 
childhood. Merrill-Palmer Quarterly (1982-), 21-39. 
16 Reck, S. G., & Hund, A. M. (2011). Sustained attention and age predict inhibitory control during early 
childhood. Journal of Experimental Child Psychology, 108(3), 504-512. 
17 Rotenberg, K. J., Michalik, N., Eisenberg, N., & Betts, L. R. (2008). The relations among young children's 
peer-reported trustworthiness, inhibitory control, and preschool adjustment. Early Childhood Research 
Quarterly, 23(2), 288-298. 
18 Zhou, Q., Main, A., & Wang, Y. (2010). The relations of temperamental effortful control and 
anger/frustration to Chinese children's academic achievement and social adjustment: A longitudinal 
study. Journal of Educational Psychology, 102(1), 180. 
19 Dumas, J. E., Nissley, J., Nordstrom, A., Smith, E. P., Prinz, R. J., & Levine, D. W. (2005). Home chaos: 
Sociodemographic, parenting, interactional, and child correlates. Journal of Clinical Child and Adolescent 
Psychology, 34(1), 93-104. 
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Children’s (Iowa) Gambling Task 

Task Descriptiona: 
In this decision-making task, the child is asked to repeatedly choose cards from between two 
and four decks.b Cards from one deck or set of decks give more rewards per draw but are 
disadvantageous across draws due to large losses; cards from the other deck or decks give fewer 
rewards per draw but minimal losses and are advantageous over time. Rewards (e.g., tokens, 
toys, money, snacks, etc.) are added and removed from a pile placed in front of the child after 
each draw. Task variations included changing the frequency and proportion of losses in the 
disadvantageous deck, changing the number of decks (two, four, etc.), or providing feedback. 
The proportion of draws form the advantageous deck is recorded. In some cases, the child is 
asked about whether they made selections randomly, based on a hunch that some decks were 
more profitable, or due to conceptual understanding. Children who recognize the long-term 
advantage of selecting from the deck with smaller rewards and losses are given higher scores. 

Skill(s) Measured and Complexity: 

 Decision-Making 
 Complex Skill 

This task has been described by researchers as a measure of affective decision-making, inductive 
reasoning, and impulsivity.1 2 3 4 Based on our analysis of the task and the behavior observed, we 
categorize or describe this task as a measure of decision-making. 

Ages: 
3 and upc 

Developmental Domain:  

 Cognitive (task requires internal cognitive processes and engages cognitive processes to 
manage external behavior) 

 Emotional (“hot” task with emotionally salient rewards and disappointments) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 20-40 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 Children’s (Iowa) Gambling Task is the child-version of the Iowa Gambling Task, which is 
used with adults.5 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. For example, some studies (e.g., Crone & Van der Molen, 2004) use a version of 
the game where the player wins apples to feed a hungry donkey. 
b In Kerr and Zelazo (2004), one side of the card has either vertical stripes or dots. The other side of the 
card has happy faces to represent rewards, and sad faces to represent losses.  
c This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesd e: 
Validity: 

 Convergent: Associated with measures of impulsivity (-0.16)4  
*Performance may differ in some children with Attention-Deficit/Hyperactivity Disorder (ADHD)6 

Number of Trials:  

Study Type of 
Blocks 

Number of 
Blocks 

Number of 
Trials 

Study A4 
Practice 0 - 
Test 5 10/block 

Total 5 50 

Studies B and C1 2 
Practice 1 6 
Test 5 10/block 

Total 6 56 

Study D5 
Practice 0 - 
Test 8 10/block 

Total 8 80 

Study E6 
Practice 0 - 
Test 10 10/block 

Total 10 100 

Study F3 
Practice 0 - 
Test 20 10/block 

Total 20 200 

Children’s (Iowa) Gambling Task is typically scored in the following ways: 

Scoring Method Description 
Accuracy Proportion or number of draws from the advantageous 

deck minus the proportion or number of draws from the 
disadvantageous deck—overall, per 10-20 trial block, or in 
the second half of trials. 

Task awareness/understanding Pre-hunch (random), hunch, or conceptual understanding – 
classified based on answers to questions about which was 
the more advantageous deck and how selections were 
made. 

Learning of long-term 
consequences (LTC) index4 

Number of advantageous deck choices minus the number 
of disadvantageous deck choices. 

Bias for infrequent loss (IFL) 
index4 

Number of infrequent-loss deck choices minus the number 
of frequent-loss deck choices. 

Note: Scoring of this task requires training and the codebook or manual.  

                                                            
d The psychometric properties correspond to the measure when used on its own, not as part of a task 
battery. 
e Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Sample Scoresf: 
Lehto & Elorinne (2003)6 

Age N 
# of Advantageous 
Draws (max=100) 

Conceptual level 
(max=3) 

8-10 51 54.4 (11.1) 1.4 (0.7) 
19-53 40 56.2 (13.3) 2.1 (0.7) 

Sample description: Typically developing children and university students from Helsinki, Finland.

1 Kerr, A., & Zelazo, P. D. (2004). Development of “hot” executive function: The children’s gambling 
task. Brain and Cognition, 55(1), 148-157. 
2 Gao, S., Wei, Y., Bai, J., Lin, C., & Li, H. (2009). Young children's affective decision-making in a gambling 
task: Does difficulty in learning the gain/loss schedule matter? Cognitive Development, 24(2), 183-191. 
3 Crone, E. A., & van der Molen, M. W. (2004). Developmental changes in real life decision making: 
Performance on a gambling task previously shown to depend on the ventromedial prefrontal 
cortex. Developmental Neuropsychology, 25(3), 251-279. 
4 Burdick, J. D., Roy, A. L., & Raver, C. C. (2013). Evaluating the Iowa Gambling Task as a direct assessment 
of impulsivity with low-income children. Personality and Individual Differences, 55(7), 771-776. 
5 Garon, N., Moore, C., & Waschbusch, D. A. (2006). Decision making in children with ADHD only, ADHD-
anxious/depressed, and control children using a child version of the Iowa Gambling Task. Journal of 

Attention Disorders, 9(4), 607-619. 
6 Lehto, J. E., & Elorinne, E. (2003). Gambling as an executive function task. Applied 
Neuropsychology, 10(4), 234-238. 

                                                            
f See Kerr & Zelazo (2004)1, Gao et al. (2009)2, Garon, Moore & Waschbusch (2006)5, and Crone & van der 
Molen (2004)3 for additional sample scores presented graphically. 
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Corsi Blocks 

Task Descriptiona: 
The experimenter points to or taps blocks in a specific order and the child must point to or tap 
blocks in the same (forward span) or reverse (backward span) order. The task starts with only 
two blocks, and if the child meets the criteria for the minimum number of correct recalls for that 
length sequence (2-5 trials), a block is added. This process continues up to a maximum of 9 
blocks. The task ends when the child fails to correctly copy the order with the same number of 
blocks on 2-5 consecutive trials. A computerized version of the task also exists in which 
responses are recorded either verbally or entered on the computer. Span/accuracy is recorded. 
Children who are able to correctly recall a greater number of blocks over successive trials are 
given higher scores.  

Skill(s) Measured and Complexity: 

 Working Memory 
 Simple Skill 

This task has been described by researchers as a measure of visuospatial memory span, working 
memory, or in batteries of EF tasks as a measure of working memory or general measure of EF.1 
2 3 4 5 6 Based on our analysis of the task and the behavior observed, we categorize or describe 
this task as a measure of working memory. 

Ages: 
4 and upb  

Developmental Domain: 

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: <10 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 Corsi Blocks is most often used in task batteries that measure working memory and EF.1 6 
 The task is part of the Cambridge Neuropsychological Test Automated Battery 

(CANTAB).4 
 The measure has been used in neuropsychological research and clinical studies.3  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.752; 0.70-0.79 (Spearman-Brown)5; 0.81-0.893

 Test-Retest: 0.41 (1-week interval, ages 7-10)6 d

Validity: 
 Convergent: Associated with measures of verbal short-term memory (0.44)2

 Concurrent/Predictive: Associated with measures of academic skills (0.68-0.78)2, fluid
intelligence (0.51)2, and verbal and visuospatial processing ability (0.39-0.43)2

Number of Trials: 
The number of trials is dependent on a child’s age and ability. A maximum of 9 blocks are added 
to the sequence. The task ends when the child fails to correctly copy the order with the same 
number of blocks on 2-5 consecutive trials. 

Corsi Blocks is typically scored in the following ways: 

Scoring Method Description 
Max Span Maximum number of blocks correctly recalled (1-3 times).
Average Max Span Average digit span length of the last three correct trials.
Accuracy Score Total points earned (one point awarded for each correct trial).

Note: Scoring of this task requires training and the codebook or manual. 

Sample Scorese: 
Bull, Epsy & Wiebe (2008)1 

Span Age N Max span (max=9) 
Forward Span 4 104 3.06 (.065) 
Backward Span 4 78 1.94 (1.14) 

Sample description: Native English-speaking children from Scotland; 95% European Caucasian; 
working-to-middle class. 

Bayliss et al. (2005)2 
Age N Average Max Span 
7-9 56 4.46 (.98) 

Sample description: Typically developing children from Bristol, UK. 

Orsini (1994)5 
Age N Accuracy (max=40) 
11 156 18.6 (2.8) 

12 199 19.7 (3.0) 

13 218 20.1 (2.8) 

14 173 20.4 (3.2) 

c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Method not specified.
e See Orsini et al. (1987)e and Luciana et al. (2003)4 for additional sample scores presented graphically. 
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Age N Accuracy (max=40) 
15 185 21.2 (3.2) 

16 191 22.0 (3.3) 
Sample description: Italian Youth.

1 Bull, R., Espy, K. A., & Wiebe, S. A. (2008). Short-term memory, working memory, and executive 
functioning in preschoolers: Longitudinal predictors of mathematical achievement at age 7 
years. Developmental Neuropsychology, 33(3), 205-228. 
2 Bayliss, D. M., Jarrold, C., Baddeley, A. D., & Gunn, D. M. (2005). The relationship between short‐term 
memory and working memory: Complex span made simple? Memory, 13(3-4), 414-421. 
3 Lafayette Instrument Life Sciences. n.d. Corsi-Block Tapping Test – CORSI. Retrieved from: 
http://www.lafayettelifesciences.com/product_detail.asp?itemid=359 
4 Luciana, M. (2003). Practitioner review: Computerized assessment of neuropsychological function in 
children: Clinical and research applications of the Cambridge Neuropsychological Testing Automated 
Battery (CANTAB). Journal of Child Psychology and Psychiatry, 44(5), 649-663. 
5 Orsini, A. (1994). Corsi's block-tapping test: Standardization and concurrent validity with WISC-R for 
children aged 11 to 16. Perceptual and Motor Skills, 79(3f), 1547-1554. 
6 Sternberg, R. J., et al. (2002). Assessing intellectual potential in rural Tanzanian school 
children. Intelligence, 30(2), 141-162. 
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Dimensional Change Card Sort (DCCS) 

Task Descriptiona:  
The child sorts a set of cards with pictures that vary along two dimensions. First, the child sorts 
according to one dimension (e.g., color, a.k.a. the pre-switch phase), and then sorts according to 
another (e.g., shape, a.k.a. the post-switch phase). In a more complex version (a.k.a. the border 
version), half of the cards have a border and the child must decide how to sort (color or shape) 
based on whether or not there is a border. Among young children, only accuracy is recorded. 
Older children can be instructed to sort as quickly as possible and response time is recorded. 
Children who are able to accurately sort the cards based on the rules of the phase are given 
higher scores. 

Skill(s) Measured and Complexity: 

 Executive Function 
 Multi-Component Skill 

This task has been described by researchers as a measure of attention shifting, working 
memory, cognitive flexibility, and as an index of self-control/complex EF. It has also been used in 
task batteries that measure EF.1 2 3 4 5 6 Based on our analysis of the task and the behavior 
observed, we categorize or describe this task as a measure of executive function. The phases of 
the Dimensional Change Card Sort (DCCS) tap multiple sub-components of EF. In the pre-switch 
phase, the child sorts according to one dimension (e.g., by color); in the post-switch phase, the 
child must shift and sort by another dimension (e.g., by shape); and in the border version, the 
child must decide how to sort based on whether or not there is a border. The border version 
requires multiple sub-components of EF (inhibition [inhibiting the impulse to sort immediately], 
working memory [keeping the rule structure in mind], and attention shifting [shifting based on 
border/no border and other dimensions]). We note that assessing EF using a single task such as 
the Dimensional Change Card Sort (DCCS) is less complex than assessing EF using a battery of 
tasks, which may better capture each of the multiple dimensions of EF.  

Ages:  
2.5-7 (border version for ages 5 and up)b 

Developmental Domain:  

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. Other variations include separating or integrating dimensions on test and target 
cards, changing the cards between pre- and post-switch phases, changing the motivational significance of 
stimulus values (e.g., appetizing food), adding additional dimensions, or cueing switches randomly via 
visual symbols on the cards. 
b The age range was specified in the measure description. 
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 Administration Time: 5 minutes (Standard); 10 minutes (Border) 
 Administration Mode: Behavioral Task 

Use in Research:  

 The Dimensional Change Card Sort (DCCS) is most often used as a measure of attention 
shifting or in task batteries that measure EF.4 5 7 

Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.90-0.934; 0.956 

 Test-Retest: 0.48 (age-partial, 15- to 26-week interval, 5-6 year olds)1 d; 0.93 (same-day, 
ages 2.5-4.5)8 e 

Validity: 
 Convergent: Associated with measures of executive function (0.31 - 0.56 for Fall, 0.25 - 

0.63 for Spring)4 
 Concurrent/Predictive: Associated with measures of academic skills including 

mathematics (0.59 for Pre-Kindergarten, 0.25 for Kindergarten)4, early literacy (0.23 for 
Pre-Kindergarten, 0.57 for Kindergarten)4, vocabulary (0.20 for Pre-
Kindergarten, 0.22 for Kindergarten)4; and classroom behaviors including class 
participation (0.35)7 prosocial behavior (0.29)7, and aggressive-oppositional behavior (-
0.15)7 

*Performance may differ for children with Attention-Deficit/Hyperactivity Disorder (ADHD) or 
Autism Spectrum Disorder3 

Number of Trials: 

Version Trials 
Standard  Two demonstration trials, 5-6 pre-switch trials, 5-6 post-switch trials 
Border  Add 12 border trials 

The Dimensional Change Card Sort (DCCS) is typically scored in the following ways: 

Scoring Method Description 
Accuracy Number or percent correct on post-switch trials. 

Note: Scoring of this task requires training and the codebook or manual. 

Sample Scoresf: 
McClelland et al. (2014)4 

Age N 
# of Correctly Sorted Cards 

(max=24) 
3-5 202 13.35 (6.72) 

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Pearson’s r 
e Intraclass correlation coefficient (ICC) 
f See Kloo & Perner (2005)2 and Hongwanishkul et al. (2005)5 for additional sample scores presented 
graphically. 
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Sample description: Children from Pacific Northwest America; 50% enrolled in Head Start; 61% 
White, 18% Latino, .5% African American, 1% Middle Eastern, 13% multiracial, 1% other; 14% 
Spanish-speaking. 

Bierman et al. (2009)7 

Age N 
# of Correctly Sorted Cards 

(max=6) 
4 356 3.20 (2.67) 

Sample description: Children enrolled in Head Start in Pennsylvania, USA; 55% European 
American, 19% Hispanic, 26% African American.  

Karalunas et al. (2016)1 

Age N % Correct Post-Switch Trials 
5-6 104 82 (35) 

Sample description: Typically developing (N=44) and Attention-Deficit/Hyperactivity Disorder 
(ADHD)-diagnosed (N=63) children from rural and urban communities.

1 Karalunas, S. L., Bierman, K. L., & Huang-Pollock, C. L. (2016). Test–retest reliability and measurement 
invariance of executive function tasks in young children with and without ADHD. Journal of Attention 
Disorders. doi: 10.1177/1087054715627488. 
2 Kloo, D., & Perner, J. (2005). Disentangling dimensions in the dimensional change card‐sorting 
task. Developmental Science, 8(1), 44-56. 
3 Zelazo, P. D. (2006). The Dimensional Change Card Sort (DCCS): A method of assessing executive function 
in children. Nature Protocols-Electronic Edition, 1(1), 297. 
4 McClelland, M. M., Cameron, C. E., Duncan, R., Bowles, R. P., Acock, A. C., Miao, A., & Pratt, M. E. (2014). 
Predictors of early growth in academic achievement: The Head-Toes-Knees-Shoulders task. Frontiers in 
Psychology, 5(599), 1-14. 
5 Hongwanishkul, D., Happaney, K. R., Lee, W. S., & Zelazo, P. D. (2005). Assessment of hot and cool 
executive function in young children: Age-related changes and individual differences. Developmental 
Neuropsychology, 28(2), 617-644. 
6 Welsh, J. A., Nix, R. L., Blair, C., Bierman, K. L., & Nelson, K. E. (2010). The development of cognitive skills 
and gains in academic school readiness for children from low-income families. Journal of Educational 
Psychology, 102(1), 43. 
7 Bierman, K. L., Torres, M. M., Domitrovich, C. E., Welsh, J. A., & Gest, S. D. (2009). Behavioral and 
cognitive readiness for school: Cross‐domain associations for children attending head start. Social 
Development, 18(2), 305-323. 
8 Beck, D. M., Schaefer, C., Pang, K., & Carlson, S. M. (2011). Executive function in preschool children: 
Test–retest reliability. Journal of Cognition and Development, 12(2), 169-193. 
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Emotion Regulation Checklist (ERC) 

Task Descriptiona:  
The questionnaire includes 24 items that describe a child’s ability to regulate emotions in 
his/her everyday environments (e.g., home and preschool). For each item, the respondent rates 
the frequency of the behavior on a 4-point Likert scale (1=almost always, 4=never). The 
questionnaire can be completed by parents, teachers, day care providers, or other caregivers. 

The sub-scales are described in the table below: 

Sub-Scale Construct 
Number 
of Items Description 

Negativity/Lability 8-10 dysregulated negative affect, lack of flexibility, and mood 
lability, e.g., “exhibits wide mood swings.” 

Emotion Regulation 14-15 
displaying appropriate affect, empathy, and emotional self-
awareness, e.g., “can say when s/he is feeling sad, angry or 
mad, fearful or afraid.” 

Skill(s) Measured and Complexity: 

 Emotion Regulation 
 Complex Skill 

The questionnaire’s combined scale measures have been described by researchers as a measure 
of children’s self-regulation, or ability to manage emotional experiences and modulate 
emotions.1 Based on our analysis of the questionnaire and the behavior observed, we categorize 
or describe this questionnaire as a measure of emotion regulation. 

Ages:  
3-12b 

Developmental Domain:  

 Cognitive (items address child’s cognitive abilities) 
 Social (items address child’s typical behavior in social situations) 
 Emotional (items address child’s typical behavior in emotionally salient contexts) 

Measurement Strategy: 

 Type of Assessment: Parent/Teacher-Report of Everyday Behavior 
 Location/Context: Home/Classroom 
 Administrator: Parent/Teacher 
 Administration Time: 5 minutes 
 Administration Mode: Observer Report 

Use in Research:  

 The Emotion Regulation Checklist (ERC) is most often used to measure emotion 
regulation.2 3 4 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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 It has also been used in research examining psychopathology or parent influences on 
child behavior.2 3 4 5 6  

Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.59-0.66 (emotion regulation), 0.84-0.87 (negativity)7; α = 0.79 
(adaptive regulation), 0.90 (lability/negativity)5 

Validity: 
 Convergent: Associated with measures of behavioral self-regulation (0.37)3; the emotion 

dysregulation and negative lability sub-scales of the Emotion Regulation Checklist are 
associated with measures of effortful control (-0.48- -0.39)2 

 Concurrent/Predictive: Associated with measures of frustration (-0.27)3, exuberance 
(0.28-0.34)2, maternal depression (-0.11 at 4 years old, -0.17 at 5 years old, -0.31 at 7 
years old)7, and academic skills including literacy (0.28)3, math (0.40)3, and listening 
(0.37)3; the emotion dysregulation and negative lability sub-scales of the Emotion 
Regulation Checklist are associated with measures of social skills (-0.53- -0.48)2, 
internalizing behavior (0.06 - 0.30)2, and externalizing behavior (0.64-0.54)2 

Number of Trials: 
N/A 

The Emotion Regulation Checklist is typically scored in the following ways: 

Scoring Method Description 
Average Average across applicable items. 

Note: Results are typically reported as separate scores on the two sub-scales, though it is also 
possible to create a composite score by reverse-scoring negatively weighted items, then 
averaging across all items. 

Sample Scores: 
Dennis, Hong & Solomon (2010)2 

Age N Regulation Negativity 
3-5 72 2.08 (0.54) 1.70 (0.46) 

Sample description: Typically developing children from New York City; 39% Caucasian, 16% 
Hispanic, 16% African American, 2% Asian, 27% other; mean family income $105,365. 
Questionnaire completed by mothers at the testing center. 

Howse et al. (2003)3 
Age N Regulation Negativity 
4.5 119 1.30 (0.33) 2.55 (0.39) 

Sample description: Children, half of whom had clinical-level externalizing and/or internalizing 
behaviors; 63% European American, 37% African American; lower to upper-middle class.  
Questionnaire completed by mothers at the testing center. 

                                                            
c Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Blandon et al. (2008)7 
Age N Regulation Negativity 

4 269 3.33 (0.31) 1.90 (0.37) 
5 236 3.33 (0.33) 1.91 (0.39) 
7 221 3.40 (0.38) 1.72 (0.34) 

Sample description: Typically developing children; 66% European American, 30% African 
American, 3% Hispanic, 3% biracial; economically diverse (mean Hollingshead SES score=43.13). 
Questionnaire completed by mothers at the testing center. 

Shipman et al. (2007)5 
Maltreatment Age N Regulation Negativity 

Maltreated 6-12 40 24.0 (4.01) 33.84 (8.57) 
Non-Maltreated 6-12 40 26.42 (3.90) 26.90 (6.20) 

Sample description: Children, have of whom had a history of maltreatment; 59% African 
American, 28% White, 4% Hispanic, 7% biracial, 2% other. Questionnaire completed by mothers 
at the testing center.

1 Shields, A., & Cicchetti, D. (1997). Emotion regulation among school-age children: the development and 
validation of a new criterion Q-sort scale. Developmental Psychology, 33(6), 906. 
2 Dennis, T. A., Hong, M., & Solomon, B. (2010). Do the associations between exuberance and emotion 
regulation depend on effortful control? International Journal of Behavioral Development, 34(5), 462-472. 
3 Howse, R. B., Calkins, S. D., Anastopoulos, A. D., Keane, S. P., & Shelton, T. L. (2003). Regulatory 
contributors to children's kindergarten achievement. Early Education and Development, 14(1), 101-120. 
4 Suveg, C., & Zeman, J. (2004). Emotion regulation in children with anxiety disorders. Journal of Clinical 
Child and Adolescent Psychology, 33(4), 750-759. 
5 Shipman, K. L., Schneider, R., Fitzgerald, M. M., Sims, C., Swisher, L., & Edwards, A. (2007). Maternal 
emotion socialization in maltreating and non‐maltreating families: Implications for children's emotion 
Regulation. Social Development, 16(2), 268-285. 
6 Seymour, K. E., Chronis-Tuscano, A., Halldorsdottir, T., Stupica, B., Owens, K., & Sacks, T. (2012). Emotion 
regulation mediates the relationship between ADHD and depressive symptoms in youth. Journal of 
Abnormal Child Psychology, 40(4), 595-606. 
7 Blandon, A. Y., Calkins, S. D., Keane, S. P., & O'Brien, M. (2008). Individual differences in trajectories of 
emotion regulation processes: the effects of maternal depressive symptomatology and children's 
physiological regulation. Developmental Psychology, 44(4), 1110. 
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Eysenck Junior Impulsiveness Sub-Scale1 

Task Descriptiona: 
The Eysenck I6 Junior Impulsiveness Sub-Scale is part of the Junior I6 77-item self-report 
questionnaire.b The questionnaire has three scales: impulsiveness, venturesomeness, and 
empathy. The Junior Impulsiveness Sub-Scale includes 22-24 items that describe a child’s 
tendency to “act on the spur of the moment without being aware of the risks involved” and to 
do and say things without thinking. Sample items include: “Do you generally do and say things 
without stopping to think?” and “Do you often get into a jam because you do things without 
thinking?” For each item of this self-report survey, response categories are binary (Yes or No). 

Skill(s) Measured and Complexity: 

 Impulsivity/Reflection (Cognitive Reflectivity)
 Complex Skill

This questionnaire has been described by researchers as a measure of either impulsivity or self-
discipline.1 2 Based on our analysis of the questionnaire and the behavior observed, we 
categorize or describe this questionnaire as a measure of impulsivity/reflection (cognitive 
reflectivity) when used on its own, and as a measure of self-discipline when used in conjunction 
with the Brief Self-Control Scale.  

Ages: 
8-15c

Developmental Domain: 

 Cognitive (items address child’s cognitive abilities)
 Social (items address child’s typical behavior in social contexts)
 Emotional (items address child’s typical behavior in emotionally salient contexts)

Measurement Strategy: 

 Type of Assessment: Self-Report of Everyday Behavior
 Location/Context: Home/Classroom
 Administrator: Self
 Administration Time: 5-10 minutes
 Administration Mode: Self-Report

Use in Research: 

 The Eysenck Junior Impulsiveness Sub-Scale is part of a larger questionnaire that also
includes sub-scales for venturesomeness and empathy.1

 The sub-scale is often used with the Brief Self-Control Scale as a composite measure of
self-reported self-discipline.2

a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b Similar versions of the measure exist, including the IVE-7 54-item scale. 
c This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesd e: 
Reliability: 

 Internal Consistency: 0.80-0.832; 0.74 (boys), 0.78 (girls)1 
 Test-Retest: 0.58 (7-month interval, 13 years old)2 f 

Validity: 
 Concurrent/Predictive: Associated with measures of venturesomeness (-0.01-0.43)1  

Number of Trials: 
N/A 

The Eysenck Junior Impulsiveness Sub-Scale is typically scored in the following ways:  

Scoring Method Description 
Sum Score Calculated as the sum of ratings across items, with reverse 

scoring as necessary. 

Sample Scores: 
Eysenck, Easting & Pearson (1984)1 

Age N 
Impulsiveness 
(23 items, sum) 

Male 
8 23 12.15 (3.88) 
9 73 13.71 (3.93) 
10 65 12.94 (4.25) 
11 121 13.56 (4.22) 
12 78 14.58 (3.98) 
13 121 13.92 (4.52) 
14 89 14.34 (4.10) 
15 63 14.13 (3.95) 
Female 
8 23 10.57 (4.06) 
9 68 12.85 (4.07) 
10 91 13.88 (4.11) 
11 97 13.70 (4.61) 
12 77 14.78 (3.85) 
13 109 13.28 (5.18) 
14 232 13.84 (4.46) 
15 175 13.33 (4.73) 

Sample description: English-speaking children from three cities in England. Questionnaires 
completed by students themselves.  

                                                            
d The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
e Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
f Method not specified. 
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Eysenck & Eysenck (1980)3 

Gender Age N 
Impulsiveness 
(24 items, sum) 

Males 9-13 299 13.07 (4.43) 
Females 9-11 204 11.95 (4.18) 

Sample description: No details provided. Questionnaires completed by students themselves. 

Duckworth & Seligman (2005)2

Age N 
Impulsiveness 
(23 items, sum) 

12-14 140 11.48 (4.71) 
12-14 164 11.06 (5.02) 

Sample description: Eighth-grade students from a socioeconomically and ethnically diverse 
magnet public school in a Northeastern city; Cohort 1 - 55% Caucasian, 32% Black, 9% Asian, 4% 
Latino, 1% American Indian; Cohort 1 - 52% Caucasian, 31% Black, 12% Asian, 4% Latino, 1% 
American Indian. Questionnaire completed by students themselves.

1 Eysenck, S. B., Easting, G., & Pearson, P. R. (1984). Age norms for impulsiveness, venturesomeness and 
empathy in children. Personality and Individual Differences, 5(3), 315-321. 
2 Duckworth, A. L., & Seligman, M. E. (2005). Self-discipline outdoes IQ in predicting academic 
performance of adolescents. Psychological Science, 16(12), 939-944. 
3 Eysenck, S. B., & Eysenck, H. J. (1980). Impulsiveness and venturesomeness in children. Personality and
Individual Differences, 1(1), 73-78. 
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Flanker Task 

Task Descriptiona: 
The child must press an arrow key that corresponds to the direction of a central stimulus, while 
inhibiting attention to stimuli flanking it (e.g., in the NIH version; fish for ages 3-7, arrows for 
ages 8-85). The “flankers” sometimes correspond to (same direction as) the central stimulus 
(congruent trial) and sometimes do not (incongruent trial). Adaptations of the task use various 
stimuli/flanker. Accuracy and response time are recorded. Children who are able to ignore 
irrelevant stimuli and quickly select the correct key are given higher scores. 

Skill(s) Measured and Complexity: 

 Inhibition (also requires Attention Control)
 Simple Skill

This task has been described by researchers as a measure of inhibition and attention control, 
inhibition (with minimal memory or flexibility demands), and the ability to inhibit visual 
attention.1 2 3 Based on our analysis of the task and the behavior observed, we categorize or 
describe this task as a measure of inhibition, but note that attention control is also required. The 
Flanker is sometimes used as a measure of EF. 

Ages: 
3 and up (modified flanker for ages 8+)b 

Developmental Domain: 

 Cognitive (task requires internal cognitive processes)
 Visual (task relies on visual processing)

Measurement Strategy: 

 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer
 Administration Time: 3-4 minutes
 Administration Mode: Computer-Based Task

Use in Research: 

 The Flanker Task is included in the NIH Toolbox Cognition Battery as a measure of EF
and attention.1

 It has been used in many studies with young children, including an evaluation of a
preschool program targeting EF.2

a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b The age range was specified in the measure description. 
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Psychometric Propertiesc d: 
Reliability: 

 Test-Retest: 0.95 (1- to 3-week interval, ages 3-15)3 e 
Validity: 

 Convergent: Associated with measures of cognitive ability (-0.51-0.69)3 

Number of Trials: 

Ages 3-7 Ages 8-85 
20 fish trials, if score 90%, then additional 
20 arrow trials 

20 arrow trials 

The Flanker is typically scored in the following ways: 

Scoring Method Description 
Accuracy score Number of correct responses (max=40, ages 

8+ given automatic 20 points for fish trials). 
Reaction Time Median reaction time on correct incongruent 

trials. 
Note: If accuracy 80%, total score is just the accuracy score. If accuracy >80%, total score is 
calculated by combining the accuracy score and RT score using a specific formula. 
Note: Scoring of this task requires training and the codebook or manual. 

Sample Scores: 
Slotkin et al. (2012)1 

Age N Total Score 
3 141 1.69 (-0.58) 
4 223 2.81 (-0.93) 
5 218 4.35 (-1.18) 
6 218 5.88 (-0.94) 
7 258 6.65 (-0.77) 
8 212 7.41 (-0.52) 
9 223 7.87 (-0.46) 

10 235 8.06 (-0.48) 
11 222 8.39 (-0.45) 
12 220 8.59 (-0.39) 
13 224 8.78 (-0.43) 
14 234 8.88 (-0.33) 
15 225 8.96 (-0.37) 
16 216 9.02 (-0.43) 
17 223 9.16 (-0.35) 

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
e Intraclass correlation coefficient (ICC) 
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Age N Total Score 
18-29 266 8.95 (-1.44) 
30-39 310 8.8 (-1.07) 
40-49 255 8.67 (-1.27) 
50-59 194 8.21 (-1.73) 
60-69 165 8.16 (-1.6) 
70-85 248 7.53 (-1.56) 

Sample description: Representative of the U.S. population based on gender, ethnicity, race, and 
socioeconomic status; includes 904 Spanish-speaking participants.

1 Slotkin, J. et al. (2012). NIH Toolbox: Technical Manual (Cognitive Domain, Subdomain: Executive 
Function). Retrieved from: 
http://www.nihtoolbox.org/HowDoI/TechnicalManual/Technical%20Manual%20sections/Toolbox%20Fla
nker%20Inhibitory%20Control%20and%20Attention%20Test%20Technical%20Manual.pdf 
2 Diamond, A., Barnett, W. S., Thomas, J., & Munro, S. (2007). Preschool program improves cognitive 
control. Science, 318(5855), 1387-1388. 
3 Weintraub, S., et al. (2013). Cognition assessment using the NIH Toolbox. Neurology, 80(11 Supplement 
3), S54-S64. 

                                                            

http://www.nihtoolbox.org/HowDoI/TechnicalManual/Technical%20Manual%20sections/Toolbox%20Flanker%20Inhibitory%20Control%20and%20Attention%20Test%20Technical%20Manual.pdf
http://www.nihtoolbox.org/HowDoI/TechnicalManual/Technical%20Manual%20sections/Toolbox%20Flanker%20Inhibitory%20Control%20and%20Attention%20Test%20Technical%20Manual.pdf
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Flexible Item Selection Task (FIST) 

Task Descriptiona: 
The child is presented three pictures, items, or objects that vary along two or three dimensions 
(e.g., shape, color, and size) and must select a pair of cards, items, or objects that match on one 
dimension, and then shift to identify another set of cards, items, or objects that match on 
another dimension. Accuracy or the proportion of correct responses is recorded. Children who 
can correctly identify both first and second pairs are given higher scores. 

Skill(s) Measured and Complexity: 

 Attention Shifting 
 Simple Skill 

This task has been described by researchers as a measure of abstraction, cognitive flexibility, 
attention shifting, or executive function.1 2 3 Based on our analysis of the task and the behavior 
observed, we categorize or describe this task as a measure of attention shifting. The Flexible 
Item Selection Task is similar to the Dimensional Change Card Sort (which is categorized as EF), 
but is less complex, because it primarily taps attention shifting, and not the other sub-
components of EF. 

Ages: 
3-6b 

Developmental Domain: 

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 10 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 Flexible Item Selection Task is most often used in task batteries that measure EF.1 3 4 
 The measure has been used in studies examining the association between EF and 

academic abilities.1  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc d: 
Reliability: 

 Internal Consistency: 0.73 (Pre-Kindergarten) - 0.77 (Kindergarten)1

Validity: 
• Convergent: Associated with measures of inhibition (0.27-0.34)1, working memory 

(0.30)3, and executive function (0.02-0.31)3

• Concurrent/Predictive: Associated with measures of IQ including fluid and verbal 
intelligence (0.25-0.37)1 and intellectual functioning (0.45-0.49)3 

*Performance may differ for children with Attention-Deficit/Hyperactivity Disorder (ADHD) or 
Autism Spectrum Disorder5

Number of Trials: 
9-15

The Flexible Item Selection Task is typically scored in the following ways: 

Scoring Method Description 
Accuracy Percent of correct trials. 
Proportion score Number of correct responses divided by the total number of trials. 

Note: Scoring of this task requires training and the codebook or manual. 

Sample Scores: 
Jacques & Zelazo (2001)2 

Age N % Correct 
(1st Selection) 

% Correct 
(2nd Selection) 

3 40 80.4 41.5 
4 43 90.5 31.6 
5 34 89.5 49.5 

Sample description: Typically developing English-speaking children; diverse ethnic and 
socioeconomic backgrounds. 

Clark, Pritchard & Woodward (2010)4 
Age N % Correct 

(1st Selection) 
% Correct 

(2nd Selection) 
4 102 68.4 33.6 

Sample description: Typically developing English-speaking children from Canterbury, New 
Zealand; 87% New Zealand European; 6% Other European; 4% Maori; 2% Pacific Islanders; 64% 
mothers high-school educated, 17% college-educated; 11% household income <NZ$25,000, 56% 
household income NZ$25,000-70,000, 34% household income >NZ$70,000. 

c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Yerys et al. (2012)5 
Age N % Correct 

(1st Selection) 
% Correct 

(2nd Selection) 
6 22 98.2 89.4 

Sample Description: Unspecified.

1 Blair, C., & Razza, R. P. (2007). Relating effortful control, executive function, and false belief 
understanding to emerging math and literacy ability in kindergarten. Child Development, 78(2), 647-663. 
2 Jacques, S., & Zelazo, P. D. (2001). The Flexible Item Selection Task (FIST): A measure of executive 
function in preschoolers. Developmental Neuropsychology, 20(3), 573-591. 
3 Willoughby, M. T., Blair, C. B., Wirth, R. J., & Greenberg, M. (2010). The measurement of executive 
function at age 3 years: Psychometric properties and criterion validity of a new battery of 
tasks. Psychological Assessment, 22(2), 306. 
4 Clark, C. A., Pritchard, V. E., & Woodward, L. J. (2010). Preschool executive functioning abilities predict 
early mathematics achievement. Developmental Psychology, 46(5), 1176-1191. 
5 Yerys, B. E., Wolff, B. C., Moody, E., Pennington, B. F., & Hepburn, S. L. (2012). Brief report: Impaired 
Flexible Item Selection Task (FIST) in school-age children with autism spectrum disorders. Journal of 
Autism and Developmental Disorders, 42(9), 2013-2020. 
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Forward Digit Span 

Task Descriptiona: 
The experimenter recites a sequence of digits, at a rate of approximately one item per 2 
seconds, and the child must then reproduce the digits in the order in which they were 
presented. The task starts with two-digit sequences (1-6 trials) and if the child meets the criteria 
for the minimum number of correct recalls for that length sequence (1-4 correct trials), the child 
proceeds to the next block in which the span length is increased by one digit. Span lengths 
increase successively until the child fails to correctly reproduce a certain length sequence 2-6 
times. Span and accuracy is recorded. Children who are able to retain and correctly reproduce a 
longer sequence of digits over successive trials are given higher scores. 

Skill(s) Measured and Complexity: 

 Working Memory 
 Simple Skill 

This task has been described by researchers as a measure of (verbal) short-term memory, short-
term storage capacity, short-term auditory memory, or working memory.1 2 3 Based on our 
analysis of the task and the behavior observed, we categorize or describe this task as a measure 
of working memory; however, because the task involves recall and no manipulation of 
information, it may be more accurate to think of Forward Digit Span as a measure of short-term 
memory (especially when used without the Backward Digit Span). 

Ages: 
3 and upb 

Developmental Domain: 

 Cognitive (task requires internal cognitive processes) 
 Auditory (task relies on auditory processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: <10 minutes 
 Administration Mode: Computer-Based Task; Behavioral Task 

Use in Research:  

 Forward Digit Span is often used in conjunction with the Backward Digit Span. 
 Forward Digit Span is part of the Weschler Intelligence Scale for Children—Third Edition 

(WISC-III).4 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc d: 
Reliability: 

 Internal Consistency: α = 0.643; 0.84 (Kindergarten), 0.91 (1st grade), 0.89 (2nd grade)5 
Validity: 

 Convergent: Associated with measures of executive function (0.10-0.26)2  and attention 
shifting (0.26)2 

 Concurrent/Predictive: Associated with measures of fluid intelligence (0.12)5 

Number of Trials: 
The number of trials is dependent on a child’s age and ability. The task ends when the child fails 
to correctly reproduce a certain length sequence on 2-6 successive trials. 

Forward Digit Span is typically scored in the following ways: 

Scoring Method Description 
Max Span Maximum digit span length correctly recalled. 
Avg. Max Span Average digit span length of the last three correct trials. 
Accuracy Total points earned (one point awarded for each correct trial). 

Note: Scoring of this task requires training and the codebook or manual. 

Sample Scores: 
Bull, Epsy & Senn (2004)2 

Age N Max Span 
3-6 59 3.52 (0.82) 
3-6 59 4.00 (1.08) 

Sample description: Typically developing children. 

de Abreu, Conway & Gathercole (2010)5 
Age N Accuracy (max=54) 
5-6 119 20.50 (3.17) 
6-7 119 23.03 (3.51) 
7-8 119 24.55 (3.23) 

Sample description: Typically developing children attending public schools in Luxembourg; 100% 
Caucasian; middle to upper middle class. 

Bayliss et al. (2005)3 
Age N Avg. Max Span 
7-9 56 4.29 (0.83) 

Sample description: Typically developing children from Bristol, UK. 

  

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Swanson & Howell (2001)6  
Age N Max Span 
5-10 353 3.81 (1.13) 

Sample description: Children from public and private schools in Southern California; 46% Anglo-
Saxon, 42% Hispanic, 7% African-American, 4% Asian, 1% other; low-middle to upper middle 
class. 

Alloway & Alloway (2010)1 
Age N Standard Score (M=100, SD=15) 
4-5 98 94.71 (12.80) 

10-11 98 98.11 (13.05) 
Sample description: Typically developing children from the United Kingdom; 3-7% attending low 
poverty index schools, 15-25% poverty index, 34-45% high poverty index. 

Crone & van der Molen (2004)7 
Age N Max Span 
7-8 30 9.67 (3.25) 

11-12 30 10.26 (2.27) 
15-16 29 10.52 (2.69) 

Sample description: Typically developing children and adolescents; performing at school average 
level or above. 

Wilde, Strauss & Tulsky (2010)8 
Age N Accuracy (max=16) 

16-89 1250 9.92 (2.32) 
Sample description: Nationally stratified standardization sample representative of the US 
population.

1 Alloway, T. P., & Alloway, R. G. (2010). Investigating the predictive roles of working memory and IQ in 
academic attainment. Journal of Experimental Child Psychology, 106(1), 20-29. 
2 Bull, R., Espy, K. A., & Senn, T. E. (2004). A comparison of performance on the Towers of London and 
Hanoi in young children. Journal of Child Psychology and Psychiatry, 45(4), 743-754. 
3 Bayliss, D. M., Jarrold, C., Baddeley, A. D., & Gunn, D. M. (2005). The relationship between short‐term 
memory and working memory: Complex span made simple? Memory, 13(3-4), 414-421. 
4 Wechsler, D. (1991). Wechsler Intelligence Scale for Children—Third Edition. San Antonio, TX: 
Psychological Corporation.  
5 de Abreu, P. M. E., Conway, A. R., & Gathercole, S. E. (2010). Working memory and fluid intelligence in 
young children. Intelligence, 38(6), 552-561. 
6 Swanson, H. L., & Howell, M. (2001). Working memory, short-term memory, and speech rate as 
predictors of children's reading performance at different ages. Journal of Educational Psychology, 93(4), 
720. 
7 Crone, E. A., & van der Molen, M. W. (2004). Developmental changes in real life decision making: 
Performance on a gambling task previously shown to depend on the ventromedial prefrontal 
cortex. Developmental Neuropsychology, 25(3), 251-279. 
8 Wilde, N. J., Strauss, E., & Tulsky, D. S. (2004). Memory span on the Wechsler scales. Journal of Clinical 
and Experimental Neuropsychology, 26(4), 539-549. 
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Go/No-Go (Continuous Performance Task) 

Task Descriptiona:  
The child is instructed to press a button only when a target stimulus is shown, requiring the child 
to inhibit the impulse to press the button when a non-target stimulus is shown (20-25% of 
trials). The task can be administered using a flip-book or a computer/tablet. Possible 
modifications include having several different “go” and/or “no-go” stimuli, imposing limits on 
response time, adjusting the inter-stimulus interval, switching the meaning of the stimulus by 
making a previously rewarded “go” target a “no-go” target, and providing feedback. Errors of 
commission and omission (accuracy) are recorded; response time may also be recorded. 
Children who are able to inhibit pre-potent motor responses and only press a button when the 
target stimulus is shown are given higher scores.  

Skill(s) Measured and Complexity: 

 Inhibition (also requires Attention Control) 
 Simple Skill 

This task has been described by researchers as a measure of EF, EC, and (motor) inhibitory 
control (i.e., the ability to inhibit pre-potent responses), but some evidence suggests that the 
task better measures attentional control.1 2 3 Based on our analysis of the task and the behavior 
observed, we categorize or describe this task as a measure of inhibition, but note that attention 
control is also required to pay attention to the stimuli and the task. 

Ages:  
3 and up (modified for older ages)b 

Developmental Domain:  

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 5-30 minutes 
 Administration Mode: Computer-Based Task; Behavioral Task 

Use in Research: 

 Go/No-Go and similar tasks are most often used to measure inhibition, EF, and EC.1 2 3 
 They have also been used in neuroimaging and psychopathology research.4 5  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc d: 
Reliability: 

 Test-Retest: 0.13 (hits), 0.36 (commissions), 0.63 (reaction time), 0.58 (standard 
deviation of reaction time) (15- to 26-week-interval, 5 and 6 year olds)6 e; 0.54-0.70 
(commission errors, across conditions), 0.70-0.88 (mean response time, across 
conditions) (2-week interval, 8-13 years old)7 e 

Validity: 
 Convergent: Associated with measures of working memory (0.25-0.38)8, inhibition 

(-0.44- -0.14)8, and executive function (0.04 - 0.26)9 
 Concurrent/Predictive: Associated with measures of vocabulary (0.16)1 

Number of Trials: 

Study Type of Blocks Number 
of Blocks 

Number of 
Trials 

Study A10 
Practice 0 - 
Test 1 24/block 

Total 1 24 

Study B2 
Practice 1 50/block 
Test 2 50/block 

Total 3 150 

Study C8 
Practice 1 50/block 
Test 3 50/block 

Total 4 200 

Study D7 

Practice (Slow) 1 72/block 
Practice (Fast) 1 562/block 
Practice (Baseline) 1 72/block 
Test (Slow) 1 72/block 
Test (Fast) 1 562/block 
Test (Baseline) 1 72/block 

Total 6 1,412 

Study E11 
Practice 0 - 
Test 3 60/block 

Total 3 180 

Go/No-Go is typically scored in the following ways: 

Scoring Method  Description 
Accuracy Errors of commission and/or errors of omission. 
d’ Standardized difference between the hit rate and false alarm rate. 
Reaction Time RT on correct hits and/or errors of commission, or the standard 

deviation of RTs. 
Note: Scoring of this task requires training and the codebook or manual. 

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
e Pearson’s r 
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Sample Scores: 
Clark et al. (2013)10 

Age N d’ 
3 228 0.26 (0.12) 

Sample description: Typically developing, English-speaking children from a small city and rural 
county in the American Midwest; 76% White, 6% African American, 7% Hispanic, 11% 
multiracial; 42% eligible for public medical assistance; average maternal education = 14 years.  

Wiebe et al. (2011)9 

Age N d’ % Correct on Inhibit 
(No-Go) Trials 

3 221 0.58 (0.52) 48 (34) 
Sample description: Typically developing, English-speaking children from a small city and rural 
county in the American Midwest; 76% White, 6% African American, 7% Hispanic, 11% 
multiracial; 42% eligible for public medical assistance; average maternal education = 14 years.  

Karalunas et al. (2016)6 
Age N % Correct Hits 
5-6 91 53.27 (6.53) 

Sample description: Typically developing (N=44) and ADHD-diagnosed (N=63) children from rural 
and urban communities. 

Winter & Sheridan (2014)2 

Feedback  Age N 

% Errors of 
Commission 
(Previously 
Rewarded 

Target) 

% Errors of 
Commission 

(Neutral 
Target) 

% Errors 
of 

Omission 

RT on 
Correct 

Hits (ms) 

RT on Errors 
of 

Commission 
(ms) 

No 
Feedback 4-12 77 30 (16) 37 (18) 23 386 (38) 349 (83) 

Non-
Evaluative 
Feedback 

3-12 60 35 42 22 401 (47) 373 (64) 

Sample descriptions: Typically developing children from Boston, Massachusetts. 

Archibald & Kerns (1999)8 
Age N # of Errors of Commission (max=150) 

7 15 11.15 (4.16) 
8 12 8.11 (2.89) 
9 13 6.11 (3.02) 

10 25 5.35 (4.04) 
11 8 3.86 (2.19) 
12 16 4.27 (3.84) 

Sample description: Typically developing children; IQ (mean (SD)) = (110 (10.5)). 
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Kuntsi et al. (2005)7 

Condition Age N % Errors of 
Commission 

RT to “go” 
Stimuli (ms) SD of RTs (ms) 

Slow Condition 
(8-sec Inter-Stimulus 

Interval) 
8-13 44-47 45.2 (23.2) 512.0 (105.1) 177.5 (115.9) 

Fast Condition 
(1-sec Inter-Stimulus 

Interval) 
8-13 44-47 42.5 (17.0) 387.2 (74.7) 147.4 (69.5) 

Incentive Condition 
(Accuracy-

Dependent Reward) 
8-13 44-47 26.0 (16.3) 508.6 (91.4) 119.5 (47.4) 

Sample description: Typically developing children from London, UK; 51% White Caucasian, 35% 
African/Caribbean, 6% Indian/Pakistani/Bangladeshi, 2% Chinese, 6% Other. 

Langenecker et al. (2007)11 

Level Age N % Correct on 
Target (Go) Trials 

% Correct on Inhibit  
(No-Go) Trials  

RT to Targets 
(ms)  

Basic Level 
(2 alternating 

targets) 
18 28 

96.5 (5.2) 78.9 (17.8) 432.7 (34.8) 

Advanced Level 
(3 alternating 

targets) 
90.5 (6.8) 64.8 (17.5) 504.4 (49.5) 

Sample description: American university students.

1 Willoughby, M. T., Blair, C. B., Wirth, R. J., & Greenberg, M. (2010). The measurement of executive 
function at age 3 years: Psychometric properties and criterion validity of a new battery of 
tasks. Psychological Assessment, 22(2), 306. 
2 Winter, W., & Sheridan, M. (2014). Previous reward decreases errors of commission on later ‘No‐Go’ 
trials in children 4 to 12 years of age: Evidence for a context monitoring account. Developmental 
Science, 17(5), 797-807. 
3 Zhou, Q., Chen, S. H., & Main, A. (2012). Commonalities and differences in the research on children’s 
effortful control and executive function: a call for an integrated model of self‐regulation. Child 
Development Perspectives, 6(2), 112-121. 
4 Wright, L., Lipszyc, J., Dupuis, A., Thayapararajah, S. W., & Schachar, R. (2014). Response inhibition and 
psychopathology: A meta-analysis of go/no-go task performance. Journal of Abnormal Psychology, 123(2), 
429. 
5 Simmonds, D. J., Pekar, J. J., & Mostofsky, S. H. (2008). Meta-analysis of Go/No-go tasks demonstrating 
that fMRI activation associated with response inhibition is task-dependent. Neuropsychologia, 46(1), 224-
232. 
6 Karalunas, S. L., Bierman, K. L., & Huang-Pollock, C. L. (2016). Test–retest reliability and measurement 
invariance of executive function tasks in young children with and without ADHD. Journal of Attention 
Disorders. doi: 10.1177/1087054715627488. 
7 Kuntsi, J., Andreou, P., Ma, J., Börger, N. A., & van der Meere, J. J. (2005). Testing assumptions for 
endophenotype studies in ADHD: Reliability and validity of tasks in a general population sample. BMC 
Psychiatry, 5(1), 1. 
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8 Archibald, S.J. & Kerns, K.A. (1999). Identification and description of new tests of executive functioning in 
children. Child Neuropsychology, 5(2), 115-129.  
9 Wiebe, S. A., Sheffield, T., Nelson, J. M., Clark, C. A., Chevalier, N., & Espy, K. A. (2011). The structure of 
executive function in 3-year-olds. Journal of Experimental Child Psychology, 108(3), 436-452. 
10 Clark, C. A., Sheffield, T. D., Wiebe, S. A., & Espy, K. A. (2013). Longitudinal associations between 
executive control and developing mathematical competence in preschool boys and girls. Child 
Development, 84(2), 662-677. 
11 Langenecker, S. A., Zubieta, J. K., Young, E. A., Akil, H., & Nielson, K. A. (2007). A task to manipulate 
attentional load, set-shifting, and inhibitory control: Convergent validity and test–retest reliability of the 
Parametric Go/No-Go Test. Journal of Clinical and Experimental Neuropsychology, 29(8), 842-853. 
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Grit Scale (Grit-O Scale) 

Task Descriptiona: 
The 12-item questionnaire measures grit, defined as perseverance and passion for long-term 
goals and “a compound trait comprising stamina in dimensions of interest and effort.”1 The scale 
has two sub-scales: consistency of interests and perseverance of effort. For each statement, the 
respondent rates the frequency of the behavior on a 5-point Likert scale (1=not at all like the 
individual, 5=very much like the individual). The questionnaire can be completed by parents or 
other caregivers for younger children, or self-reported by adolescents/adults. An abbreviated 8-
item version (Grit-S) is also available. 

The sub-scales are described in the table below: 
Sub-Scale 
Construct 

Number 
of Items 

Description 

Consistency of 
Interests 6 

ability to sustain effort in the face of potential failure, 
adversity, or plateaus, e.g., “becomes interested in new 
pursuits every few months.” 

Perseverance of 
Effort 6 

ability to sustain effort in the face of potential failure, 
adversity, or plateaus, e.g., “is diligent” and “is a hard 
worker.” 

Skill(s) Measured and Complexity: 

 Grit 
 Complex Skill 

This questionnaire has been described by researchers as a measure of grit and of perseverance 
and passion for long-term goals.1 2 Based on our analysis of the questionnaire and the behavior 
observed, we categorize or describe this questionnaire as a measure of grit. 

Ages: 
5 and upb 

Developmental Domain:  

 Cognitive (items address child’s cognitive abilities) 
 Emotional (items address behavior in emotionally salient contexts) 

Measurement Strategy: 

 Type of Assessment: Parent/Teacher/Self-Report of Everyday Behavior 
 Location/Context: Home/Classroom 
 Administrator: Parent/Teacher/Self 
 Administration Time: <5 minutes 
 Administration Mode: Self-Report; Observer Report 

  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Use in Research:  

 The Grit Scale is typically used in research with adolescents (self-reported) examining 
learning motivations and school success.3 4 

Psychometric Properties: 
Reliability: 

 Internal Consistency: α = 0.851; α = 0.73-0.832 
 Test-Retest: 0.68 (short version, 1-year interval, ages 13-17)2 c  

Validity: 
 Convergent: Associated with measures of self-control (0.58)4 
 Concurrent/Predictive: Associated with measures of educational attainment (0.14-

0.18)3, Grade Point Average (0.14)3, conscientiousness (0.44)3, purpose or motives for 
learning (0.39)4, and other school-related outcomes including rule violations (-0.18)3, 
recognitions (0.18)3, and academic honors (0.06)3 

Number of Trials: 
N/A 

The Grit Scale is typically scored in the following way: 

Scoring Method Description 
Average of ratings across items Maximum score = 5 (extremely gritty); 

Minimum score = 1 (not at all gritty) 
Note: items are reverse scored as necessary. 

Sample Scores: 
Duckworth & Quinn (2009)2 

Age N Grit-S 
10-15 274 3.4 (0.8) 

Sample description: Finalists in a National Spelling Bee; mean age 13 years. Questionnaire 
completed by youth themselves. 

Age N Grit-S 
12-17 279 3.4 (0.8) 

Sample description: Middle- and high-school students at a socioeconomically and ethnically 
diverse magnet public school; 58% White, 20% Black, 16% Asian, 4% Hispanic, 1% other; 28% 
eligible for free or reduced-price lunch. Questionnaire completed by students themselves. 

Age N Grit-S Consistency of Interest Perseverance of Effort 
25-34 300 3.2 (0.7) 2.9 (0.9) 3.6 (0.7) 
35-44 404 3.2 (0.8) 2.8 (1.0) 3.6 (0.7) 
45-54 476 3.4 (0.7) 3.0 (0.9) 3.8 (0.7) 
55-64 309 3.5 (0.7) 3.1 (0.9) 3.9 (0.7) 
65+ 65 3.7 (0.7) 3.4 (0.9) 4.0 (0.7) 

Sample description: Adults who visited www.gritstudy.com.  

                                                            
c Method not specified. 
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Ivcevic & Brackett (2014)3 
Age N Grit-S 

14-18 213 3.25 (0.53) 
Sample description: Students at a private high school; 74% White/Caucasian, 14% Asian, 43% 
African American, 4% Hispanic, 3% mixed race; 82% mothers college-educated. Questionnaire 
completed by students themselves.

1 Duckworth, A. L., Peterson, C., Matthews, M. D., & Kelly, D. R. (2007). Grit: perseverance and passion for 
long-term goals. Journal of Personality and Social Psychology, 92(6), 1087. 
2 Duckworth, A. L., & Quinn, P. D. (2009). Development and validation of the Short Grit Scale (GRIT–
S). Journal of Personality Assessment, 91(2), 166-174. 
3 Ivcevic, Z., & Brackett, M. (2014). Predicting school success: comparing conscientiousness, grit, and 
emotion regulation ability. Journal of Research in Personality, 52, 29-36. 
4 Yeager, D. S., Henderson, M. D., Paunesku, D., Walton, G. M., D’Mello, S., Spitzer, B. J., & Duckworth, A. 
L. (2014). Boring but important: A self-transcendent purpose for learning fosters academic self-
regulation. Journal of Personality and Social Psychology, 107(4), 559. 
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Head-Toes-Knees-Shoulders (HTKS) Task 

Task Descriptiona:  
The child is told to do the opposite of what the experimenter instructs. In the first part, the 
experimenter instructs the child to either touch his/her head or his/her toes, and the child must 
do the opposite (touch his/her toes when the experimenter says “touch your head”; touch 
his/her head when the experimenter says “touch your toes”). If the child correctly responds to 
the experimenter’s cues a certain number of times, he or she moves on to the next part. In the 
second part, the experimenter instructs the child to either touch his/her knees or his/her 
shoulders, and the child must do the opposite. If the child gets a certain number of points, s/he 
moves on to the final round. In the third part, the instructions are combined and switched. 
When the experimenter tells the child to touch their head, s/he should touch his/her knees (and 
vice versa); when the experimenter tells the child to touch his/her shoulders, s/he should touch 
his/her toes (and vice versa). Task variations including changing the number of possible 
commands and changing the associations between command and action part way through the 
task. Accuracy is recorded. Children who are able to override the pre-potent response to follow 
the command and who can remember the correct body part associated with each word are 
given higher scores. 

Skill(s) Measured and Complexity: 

 Executive Function 
 Multi-Component Skill 

This task has been described by researchers as an index of inhibitory control or overall 
behavioral self-regulation, requiring cognitive flexibility, working memory, attention, and 
inhibitory control.1 2 3 Based on our analysis of the task and the behavior observed, we 
categorize or describe this task as a measure of executive function. The task requires inhibition 
in order to inhibit the impulse to do what the experimenter says and instead do the opposite, 
working memory to remember the different sets of instructions, and attention shifting to shift 
between the changing rules in each part. We note that assessing EF using a single task such as 
Head-Toes-Knees-Shoulders (HTKS) is less complex than assessing EF using a battery of tasks, 
which may better capture each of the multiple dimensions of EF. 

Ages:  
3-6b 

Developmental Domain:  

 Cognitive (task engages cognitive processes to manage external behavior) 
 Physical (task relies on behavioral/motor action) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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 Administration Time: 5-7 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 The Head-Toes-Knees-Shoulders (HTKS) Task is most often used as a measure of 
behavioral self-regulation or in task batteries that measure EF and EC.4 

 Performance on the task has been associated with growth in early academic ability and 
teacher reports of behavior regulation.1 2 

Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.92-0.941 

 Test-Retest: 0.60 (Fall to Spring, Pre-Kindergarten); 0.74 (Fall to Spring, Kindergarten)1 d 
Validity: 

 Convergent: Associated with measures of working memory (0.40-0.60)3, inhibition (0.13-
0.53)3, cognitive flexibility (0.33 Fall, 0.54 Spring)1, attention (0.25)2, executive function 
(0.29-0.59 Fall, 0.32-0.60 Spring)1, and classroom behavior regulation (0.29)2 

 Concurrent/Predictive: Associated with measures of academic skills (0.29-0.49)2 

Number of Trials: 
10-30 trials 

The Head-Toes-Knees-Shoulders (HTKS) Task is typically scored in the following ways:  

Scoring Method Description 
Accuracy Score Sum of points earned across trials: 

 2 points for correct response. 
 1 point for self-correct response. 
 0 points for incorrect response. 

Note: Scoring of this task requires training, the codebook or manual, and inter-rater reliability 
among all observers/coders. 

Sample Scores: 
McClelland et al. (2014)1 

Age N Accuracy (max=60) 
3-5 198 17.38 (16.92) 

Sample description: Children from Pacific Northwest United States; 50% enrolled in Head Start; 
61% White, 18% Latino, .5% African American, 1% Middle Eastern, 13% multiracial, 1% other; 
14% Spanish-speaking.  

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Pearson’s r 
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von Suchodeltz et al. (2013)5 
Age N Accuracy (max=40) 

4 111 13.41 (6.33) 
*max=20 

4-6 190 25.48 (11.18) 
6 111 33.22 (5.32) 

Sample description: Children from Germany and Iceland; 67% of mothers college-educated. 

Ponitz et al. (2009)2 
Age N Accuracy (max=40) 

5 343 27.45 (9.72) 
Sample description: Children from a middle- to upper-middle-socioeconomic status urban fringe 
area in Michigan and mixed-SES rural site in Oregon; 18% non-Asian ethnic minority groups; 
mean parent education level = 16 years. 

Karalunas et al. (2016)3 
Age N Accuracy (max=40) 
5-6 103 27.19 (13.07) 

Sample description: Typically developing (N=44) and ADHD-diagnosed (N=63) children from rural 
and urban communities.

1 McClelland, M. M., Cameron, C. E., Duncan, R., Bowles, R. P., Acock, A. C., Miao, A., & Pratt, M. E. (2014). 
Predictors of early growth in academic achievement: The Head-Toes-Knees-Shoulders task. Frontiers in 
Psychology, 5(599), 1-14. 
2 Ponitz, C. C., McClelland, M. M., Matthews, J. S., & Morrison, F. J. (2009). A structured observation of 
behavioral self-regulation and its contribution to kindergarten outcomes. Developmental 
Psychology, 45(3), 605-619. 
3 Karalunas, S. L., Bierman, K. L., & Huang-Pollock, C. L. (2016). Test–retest reliability and measurement 
invariance of executive function tasks in young children with and without ADHD. Journal of Attention 
Disorders. doi: 10.1177/1087054715627488. 
4 Zhou, Q., Chen, S. H., & Main, A. (2012). Commonalities and differences in the research on children’s 
effortful control and executive function: A call for an integrated model of self‐regulation. Child 
Development Perspectives, 6(2), 112-121. 
5 von Suchodoletz, A., Gestsdottir, S., Wanless, S. B., McClelland, M. M., Birgisdottir, F., Gunzenhauser, C., 
& Ragnarsdottir, H. (2013). Behavioral self-regulation and relations to emergent academic skills among 
children in Germany and Iceland. Early Childhood Research Quarterly, 28(1), 62-73. 
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Impossibly Perfect Circles  

Task Descriptiona: 
The child is given a pen and paper and asked to draw a perfect circle. Each circle is critiqued and 
the child is asked to draw another one. At the end of the time interval, the final circle is deemed 
successful and the child is given positive feedback. Behavior, body language, tone, and facial 
expressions are coded. Children who are able to regulate their emotions and maintain 
composure while receiving criticism are given higher scores. 

Skill(s) Measured and Complexity: 

 Emotion Regulation 
 Complex Skill 

This task has been described by researchers as a measure of emotion regulation and frustration. 
It has been used alone or in task batteries.1 2 3 4 Based on our analysis of the task and the 
behavior observed, we categorize or describe this task as a measure of emotion regulation. 

Ages: 
3-5b 

Developmental Domain:  

 Cognitive (task requires some level of attentional control) 
 Social (task involves managing emotions in the face of criticism from another) 
 Emotional (“hot” task in which child is frustrated and wants positive feedback) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 5 minutes 
 Administration Mode: Behavioral Task 

Use in Research: 

 Impossibly Perfect Circles is often used in task batteries that measure emotion 
regulation.4 3 

 The task is part of the Laboratory Temperament Assessment Battery (Lab-TAB), 
Preschool Version.4 5 

Psychometric Propertiesc d: 
Validity:  

 Convergent: Associated with measures of emotion regulation (-0.02-0.12)1 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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 Concurrent/Predictive: Associated with measures of social competence (-0.05-0.07)1 and 
externalizing behaviors (0.12)1 

Number of Trials: 
N/A 

Impossibly Perfect Circles is typically scored in the following ways: 

Scoring Method Description 
Peak Negative Emotional 
Reactivity2 

Maximum frustration reactivity score across all 21 10-second 
epochs.  
 
Score in each epoch (range: 0-5) is based on the presence of 
the following: bodily anger (present=1, absent=0), intensity of 
protest (none=0, physical or verbal=1, physical and verbal=2), 
and intensity of opposition (same scale as protest).  
 

Emotional State1 Positive, negative, or neutral based on child’s facial 
expressions, vocal tone, and postural cues coded during each 
of three 60-second epochs, and a final 30-second epoch.  
Organizational quality = Frequency of being organized-on 
task, organized-off task, disruptive, or immobilized averaged 
across epochs (range: 0-4). 
 

Latency to frustration, 
duration of frustration, and 
intensity of visible frustration3 

Coded on a scale from 0 to 4 based on facial, verbal, and 
bodily signs of anger.   

Note: Scoring of this task requires training, the codebook or manual, and inter-rater reliability 
among all observers/coders. 

Sample Scores: 
Barnett et al. (2010)2 

Age N Peak Negative Emotional Reactivity Score (Range: 0-4) 
3-4 127 2.10 (0.89) 

Sample description: Typically developing children; 97% White; average income-to-needs ratio 
3.56. 

Dennis, Hong & Solomon (2010)1 

Age N Organized on task activity 
(Range: 0-4) 

Positive emotion 
(Range: 0-4) 

Negative emotion 
(Range: 0-4) 

3-5 72 3.04 (1.13) 1.61 (1.47) 0.35 (0.74) 
Sample description: Typically developing children from New York City; 39% Caucasian, 16% 
Hispanic, 16% African American, 2% Asian, 27% other; mean family income $105,365.

1 Dennis, T. A., Hong, M., & Solomon, B. (2010). Do the associations between exuberance and emotion 
regulation depend on effortful control? International Journal of Behavioral Development, 34(5), 462-472. 
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2 Barnett, M. A., Scaramella, L. V., Neppl, T. K., Ontai, L. L., & Conger, R. D. (2010). Grandmother 
involvement as a protective factor for early childhood social adjustment. Journal of Family 
Psychology, 24(5), 635. 
3 Howse, R. B., Calkins, S. D., Anastopoulos, A. D., Keane, S. P., & Shelton, T. L. (2003). Regulatory 
contributors to children's kindergarten achievement. Early Education and Development, 14(1), 101-120. 
4 Durbin, C. E., Klein, D. N., Hayden, E. P., Buckley, M. E., & Moerk, K. C. (2005). Temperamental 
emotionality in preschoolers and parental mood disorders. Journal of Abnormal Psychology, 114(1), 28. 
5 Goldsmith, H. H., Reilly, J., Lemery, K. S., Longley, S., & Prescott, A. (1993). Preschool Laboratory 
Temperament Assessment Battery (PS Lab-Tab; Version 1.0). Technical Report, Department of Psychology, 
University of Wisconsin-Madison. 
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Instrumental Competence Scale for Children (COMPSCALE)1 

Task Descriptiona: 
The questionnaire includes between 8 and 35 items that are derived from motives and 
behavioral tendencies characteristic of socially and instrumentally competent children. This 
includes the child’s tendency to be spontaneously active, independent, self-directed, and 
mastery-oriented in everyday tasks and social settings/situations. Sample items include: “uses 
problem-solving strategies in activities,” “is competitive,” “displays independence in tasks and 
activities,” and “is confident in his or her ability to deal effectively with the environment.” For 
each statement, the respondent rates the extent to which the description of the motive or 
behavior characterizes the child on a 4-point Likert scale (1=strongly disagree, 4=strongly agree). 
The questionnaire can be completed by parents, teachers, day care providers, or other 
caregivers that interact with children in their everyday environments. 

Skill(s) Measured and Complexity: 

 Mastery Motivation 
 Umbrella Skill 

This questionnaire has been described by researchers as a measure of mastery orientation, 
motivation, intrinsic mastery motivation, mastery motivation, social competence, and 
behavioral self-regulation.2 3 4 5 Based on our analysis of the questionnaire and the behavior 
observed, we categorize or describe this questionnaire as a measure of mastery motivation. 

Ages: 
3-8b 

Developmental Domain:  

 Cognitive (items address child’s cognitive abilities) 
 Social (items address child’s typical behavior in social contexts) 
 Emotional (items address child’s typical behavior in emotionally salient contexts) 

Measurement Strategy: 

 Type of Assessment: Parent/Teacher-Report of Everyday Behavior 
 Location/Context: Home/Classroom 
 Administrator: Parent/Teacher 
 Administration Time: 5-10 minutes 
 Administration Mode: Observer Report 

Use in Research:  

 The Instrumental Competence Scale for Children (COMPSCALE) has been used in 
research examining the role of motivational disposition in task performance on school 
success.2 3 4 5 

 Researchers often use only a sub-set of items.4 5 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.89 (8-item version)5 
 Test-Retest: 0.64 (fathers), 0.77 (mothers), 0.86 (teachers) (6-week interval)3 d; 0.86 (6-

week interval, teachers)5 d 
Validity: 

 Convergent: Associated with measures of emotion regulation (0.37)5, cognitive tasks 
(0.32-0.49)5, and object recall (0.25-0.57; 0.53)4 3 

 Concurrent/Predictive: Associated with measures of negativity (-0.24)5, frustration (-
0.28)5, and measures of academic skills/achievement including literacy (0.49)5, math 
(0.46)5, and listening (0.32)5 

Number of Trials: 
N/A 

The Instrumental Competence Scale for Children (COMPSCALE) is typically scored in the 
following ways: 

Scoring Method Description 
Sum or Average The sum or average of ratings across items, with reverse scoring as 

necessary. 

Sample Scores: 
Lange, MacKinnon & Nida (1989)3 

Person Age N COMPSCALE (35 items, sum) 
Mother 3-4 73 142.62 (15.39) 
Father 3-4 65 137.68 (16.82) 

Teacher 3-4 88 136.07 (25.15) 
Sample description: English-speaking children from a moderate-size Southeastern city; 
predominantly White; predominantly middle income. Questionnaires completed by parents and 
teachers by mail. 

Nida (2015)4 

Age N COMPSCALE (28-item, sum) 
4 72 141.9 (21.5) 

Sample description: English-speaking children from a moderate-size Northeastern city; 86% 
Caucasian, 12% African American, 2% Hispanic; predominantly middle income. Questionnaire 
completed by teachers by mail.  

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Method not specified. 
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Howse et al. (2003a)5 

Age N COMPSCALE (8-item, mean) 
5.5 86 2.91 (0.64) 

Sample description: Children, half of which had clinical-level externalizing and/or internalizing 
behaviors; 63% European American, 37% African American; lower- to upper-middle class.  
Questionnaire completed by teachers. 

Howse et al. (2003b)5 
Risk Age N Motivation (4-items, sum) Self-regulation (5 items, sum) 

At Risk 5-6 42-3 9.74 (2.35) 13.88 (4.20) 
7-8 39-40 9.90 (2.68) 14.72 (4.67) 

Not at Risk 
5-6 20-1 9.95 (2.11) 16.14 (3.73) 
7-8 19 10.52 (1.98) 16.00 (4.11) 

Sample description: Children from rural and urban areas of a large metropolitan Southeastern 
school district; predominantly low-income (at-risk group) or middle- and upper-middle income 
(not-at-risk group). Questionnaire completed by teachers.

1 Adler F., & Lange, G. (1997). Children’s mastery orientations and school achievement in the elementary 
grades. Poster presented at the Biennial Meeting of the Society for Research in Child Development, 
Washington, DC. 
2 Guttentag, R. E., & Lange, G. (1994). Motivational influences on children's strategic 
remembering. Learning and Individual Differences, 6(3), 309-330. 
3 Lange, G., MacKinnon, C. E., & Nida, R. E. (1989). Knowledge, strategy, and motivational contributions to 
preschool children's object recall. Developmental Psychology, 25(5), 772. 
4 Nida, R. E. (2015). Effects of motivation on young children's object recall and strategy use. The Journal of 
Genetic Psychology, 176(3), 194-209. 
5 Howse, R. B., Calkins, S. D., Anastopoulos, A. D., Keane, S. P., & Shelton, T. L. (2003a). Regulatory 
contributors to children's kindergarten achievement. Early Education and Development, 14(1), 101-120. 
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Kansas Reflection-Impulsivity Scale for Preschoolers (KRISP)1 

Task Descriptiona: 
The child is presented with a standard/target picture or line drawing and 3-6 pictures or 
drawings that are very similar to the original and to each other. Children must identify the exact 
duplicate of the standard/target item. Response latency and accuracy are recorded. Children 
who are able to inhibit the impulse to select a similar picture and carefully but quickly find the 
exact match are given higher scores. 

Skill(s) Measured and Complexity: 

 Impulsivity/Reflection (Cognitive Reflectivity) 
 Complex Skill  

This task has been described by researchers as a measure of cognitive reflectivity or impulsivity.2 
3 Based on our analysis of the task and the behavior observed, we categorize or describe this 
task as a measure of impulsivity/reflection. 

Ages: 
3-5b 

Developmental Domain: 

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: <5 minutes 
 Administration Mode: Behavioral Task 

Use in Research: 

 Kansas Reflection-Impulsivity Scale for Preschoolers (KRISP) is typically used as a 
measure of cognitive reflectivity. It is also used in task batteries that measure inhibitory 
control, EF, and EC.2 4 5 6 

Psychometric Propertiesc d: 
Reliability: 

 Test-Retest: 0.58 (Latency score), 0.75 (Error score) (1- to 8-week interval, ages 4-5)3 e  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
e Method not specified. 
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Validity: 

 Convergent: Associated with measures of inhibitory control (0.50)4, motor impulse 
control (0.37-0.40)4, teacher ratings of behavior (-0.28-0.28)3, and attention span (0.21)3 

 Concurrent/Predictive: Associated with measures of theory of mind (0.42)4 

Number of Trials: 

Study Type of Item Number 
of Trials 

Study A4 
Practice 5 
Test 10 

Total 15 

Study B6 
Practice 5 
Test 15f 

Total 20 

Study C3 
Practice 5 
Test 10f 

Total 51 

Study D5 
Practice 0 
Test 20 

Total 20 

KRISP is typically scored in the following ways: 

Scoring Method Description 
Accuracy (Error) Number or percent of errors (reverse-scored). 
Reaction Time (Latency) Average response latency. 

Note: Scoring of this task requires training and the codebook or manual. 

Sample Scores: 
Carlson & Moses (2001)4 

Age N % Errors RT on correct trials (sec) 
3 62 20.6 (5) 4.7 (3.8) 
4 44 25 (4.1) 3.3 (1.1) 

Sample description: Typically developing preschool children. 

Allan & Lonigan (2011)6 
Age N # of Errors (max=45) 
3-5 234 32.09 (6.32) 

Sample description: Typically developing children from Northern Florida; 65% Caucasian, 27.4% 
African American, 2.6% Asian, 1.3% Hispanic, 3.8% unreported; average family income = 
$63,329. 

Gaddis & Martin (1989)3 
Age N # of Errors (max=10) RT (sec) 
4-5 39 2.95 (2.33) 5.49 (2.17) 

                                                            
f 3 errors permitted/trial 
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Sample description: Typically developing children; 97% Caucasian, 85% of mothers college-
educated or higher degree. 

Murray & Kochanska (2002)5 
Age N # of Errors (max=20) 

4 99 8.09 (4.7) 
5.5 83 2.93 (3.29) 

Sample description: Typically developing children; predominantly Caucasian; 12% of mothers 
high-school educated, 31% had postgraduate education.

1 Wright, J. C. (1971). Kansas Reflection-Impulsivity Scale for Preschoolers (KRISP). St. Louis: CEMREL, Inc. 
2 Kochanska, G., Murray, K., Jacques, T. Y., Koenig, A. L., & Vandegeest, K. A. (1996). Inhibitory control in 
young children and its role in emerging internalization. Child Development, 490-507. 
3 Gaddis, L. R., & Martin, R. P. (1989). Relationship among measures of impulsivity for 
preschoolers. Journal of Psychoeducational Assessment, 7(4), 284-295. 
4 Carlson, S. M., & Moses, L. J. (2001). Individual differences in inhibitory control and children's theory of 
mind. Child Development, 72(4), 1032-1053. 
5 Murray, K. T., & Kochanska, G. (2002). Effortful control: Factor structure and relation to externalizing and 
internalizing behaviors. Journal of Abnormal Child Psychology, 30(5), 503-514. 
6 Allan, N. P., & Lonigan, C. J. (2011). Examining the dimensionality of effortful control in preschool 
children and its relation to academic and socioemotional indicators. Developmental Psychology, 47(4), 
905-915. 
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Less is More1 

Task Descriptiona:  
The child is presented with two piles containing unequal amounts of a set of desirable items 
(e.g., stickers, candy, or other preferred items) and told that one pile will be given to a puppet 
and the other pile will be given to the child. The child is then instructed to point to the pile that 
will be given to the puppet and is told that they will receive the other pile. To get the larger 
amount of treats, the child must point to the smaller amount. The child must resist his/her 
temptation, or inhibit the impulse, to point to the pile with more treats. In this task, there is a 
reward attached to performance, making it a “high-stakes” or emotionally salient task, 
especially for young children. Task variations include allowing the child to select their treat of 
choice, and using pictures of the treats or other symbols to represent the different piles as 
opposed to the treats themselves. Accuracy, and occasionally response time, are recorded. 
Children who are able to withhold the impulse to point to the larger pile of treats and remember 
the task rules are given higher scores. 

Skill(s) Measured and Complexity: 

 Inhibition 
 Simple Skill 

This task has been described by researchers as a measure of executive function or conflict 
inhibition.1 Based on our analysis of the task and the behavior observed, we categorize or 
describe this task as a measure of inhibition. 

Ages:  
3-5b 

Developmental Domain:  

 Cognitive (task requires internal cognitive processes) 
 Emotional (“hot” task with emotionally salient reward) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 5 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 Less is More is most often used as a measure of EF or in task batteries that measure EF, 
hot EF, or hot EC.1 2 3 4 5 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc d: 
Reliability: 

 Internal Consistency: 0.83 (split-half reliability)2  
Validity: 

 Convergent: Associated with measures of executive function (0.25-0.49)1, conflict tasks 
(0.49)1, and effortful control2 

 Concurrent/Predictive: Associated with measures of verbal ability2 

Number of Trials: 
16 trials 

Less is More is typically scored in the following ways: 

Scoring Method Description 
Accuracy1 2 5 Number or proportion of trials in which child points to the smaller 

pile. 
Accuracy3 Sum across trials – 0 points for pointing to larger pile, 1 point for 

hovering over larger pile then pointing to smaller pile, 2 points for 
pointing to smaller pile. Scaled to score out of 100. 

Response Time3 Time between when experimenter presents piles to when child 
points. 

Note: Scoring of this task requires training and the codebook or manual. 

Sample Scores: 
Carlson, Davis & Leach (2005)1 

Age N Probability of Correct Response 
3 46 0.49 (0.08) 

3.5 0.61 (0.06) 
4 

55 
0.73 (0.05) 

4.5 0.78 (0.07) 
Sample description: Typically developing preschool children. 

Allan & Lonigan (2011)2 

Age N # Correct (max=16) 
3-5 234 10.60 (4.37) 

Sample description: Typically developing children from Northern Florida; 65% Caucasian, 27.4% 
African American, 2.6% Asian, 1.3% Hispanic, 3.8% unreported; average family income=$63,329.  

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Carlson, White & Davis-Unger (2014)5 

Age N % Correct 
3-5 100 67.04 (31.25) 

Sample description: Typically developing children; 80% Caucasian; median parent education 
college education.  

Lackner, Bowman & Sabbagh (2010)3 

Age N Points Earned (100 Pt. Scale) 
4-5 54 80.85 (25.72) 

Sample description: Typically developing children from Canada; predominantly Caucasian and 
middle-class.

1 Carlson, S. M., Davis, A. C., & Leach, J. G. (2005). Less is more executive function and symbolic 
representation in preschool children. Psychological Science, 16(8), 609-616. 
2 Allan, N. P., & Lonigan, C. J. (2011). Examining the dimensionality of effortful control in preschool 
children and its relation to academic and socioemotional indicators. Developmental Psychology, 47(4), 
905-915. 
3 Lackner, C. L., Bowman, L. C., & Sabbagh, M. A. (2010). Dopaminergic functioning and preschoolers’ 
theory of mind. Neuropsychologia, 48(6), 1767-1774. 
4 Qu, L., & Zelazo, P. D. (2007). The facilitative effect of positive stimuli on 3-year-olds’ flexible rule 
use. Cognitive Development, 22(4), 456-473. 
5 Carlson, S. M., White, R. E., & Davis-Unger, A. C. (2014). Evidence for a relation between executive 
function and pretense representation in preschool children. Cognitive Development, 29, 1-16. 
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Local-Global Task 

Task Descriptiona: 
The child is shown a picture of a shape (the global figure, e.g., a triangle) whose lines are 
composed of smaller shapes (the local figure, e.g., circles). Task administration varies. In some 
versions, there are two blocks of trials. In the first block of trials, the child is asked to only name 
the global shape. In the second block, the child is asked to name the local shape (requires 
inhibition). In another version, shapes are colored either blue or black. Based on the color of the 
shape, the child must either say the number of lines (e.g., circle = 1, triangle = 3) of the larger, 
global shape or of the smaller, local shape. The task requires the child to shift their attention 
from the larger to the smaller shape, based on the color. Sometimes the local and global figures 
are the same (congruent trial) and sometimes they are different (incongruent trial). Response 
time and accuracy are recorded. Children who are able to shift between the global and local 
shapes accurately and quickly, according to the directions, are given higher scores. 

Skill(s) Measured and Complexity: 

 Attention Shifting (also requires Inhibition and Working Memory) 
 Simple Skill 

This task has been described by researchers as a measure of shifting/attention shifting or 
inhibition (depending on task version). It is often used in batteries that measure attention 
shifting or EF.1 2 3 4 Based on our analysis of the task and the behavior observed, we categorize 
or describe this task as a measure of attention shifting. We note that the task also requires 
inhibition, in order to inhibit the impulse to name the larger shape, and working memory, to 
remember the rule structure. 

Ages:  
5 and upb  

Developmental Domain:  

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 10 minutes 
 Administration Mode: Computer-Based Task 

Use in Research:  

 The Local-Global Task is most often used to measure attention shifting or in task 
batteries that measure attention shifting or EF.1 2 4 

 The measure has been used in studies of children with Autism Spectrum Disorder 
(ASD).3 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc d: 
Reliability: 

 Internal Consistency: 0.59 (split-half reliability)2; 0.66-0.85, accuracy inhibition; 0.95-
0.98, speed control; α = 0.94-0.97, speed inhibition1  

 Test-Retest: 0.17, accuracy inhibition; 0.26, speed control; 0.30, speed inhibition (18-
month interval, ages 6-7)1 e 

Validity: 
 Convergent: Associated with measures of shifting (0.23-0.32; 0.12)2 4, updating (0.12-

0.21; 0.26-0.32)2 4, inhibition (0.05-0.11; 0.11-0.19)2 4, and complex executive tasks 
(0.01-0.18)2  

Number of Trials: 

Study Type of Blocks Number 
of Blocks 

Number of Trials 

Study A1 

Practice 1 45/block 
Test (Local) 1 45/block 
Test (Global) 1 45/block 

Total 3 135 

Study B3 
(congruent/incongruent 

switch within block) 

Practice 0 - 
Test (Local) 1  36/block 
Test (Global) 1 36/block 

Total 2 72 

Study C4 

Practice 0 - 
Test (Local) 1 2 minutes/block 
Test (Global) 1 2 minutes/block 
Test (Alternating) 1 2 minutes/block 

Total 3 6 minutes 

Study D2 
Practice 1 36/block 
Test (Target) 1 96/block 

Total 2 132 

Local-Global Task is typically scored in the following ways: 

Scoring Method Description 
Accuracy Percent of correct trials on test block.3 

Proportion of correct answers.1 
Reaction Time Responses per second (1); Median RT on incongruent and 

congruent trials, separately within local and global blocks, 
excluding first and all incorrect trials (2); Difference between RT 
for trials where shift local/global command and trials in which no 
shift is required (same local/global command as previous trial).2 

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
e Method not specified. 
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Scoring Method Description 
Accuracy/Speed Number of correct responses completed within two minutes on 

the alternating block – average number completed on the local 
and global blocks (number of responses per second).4 

Note: Scoring of this task requires training and the codebook or manual. 

Sample Scores: 
Van der Ven et al. (2013)1 

Age N Accuracy (%) RT (rps) 
6.5 210 93 (6) 0.61 (0.10) 

Sample description: Typically developing Dutch children; diverse SES makeup; below-average IQ. 

Koldewyn et al. (2013)3 

Global/Local  Age N 
% Accuracy, 
 Incongruent 

Trials 

Median RT, 
Incongruent Trials 

Global 
5-11 45 

90 1558.8 
Local 93.5 1644.8 

Sample description: Typically developing children. 

St Clair-Thompson & Gathercole (2006)4 
Age N Acc/Speed Score 

11-12 51 21.74 (8.55) 
Sample description: Typically developing children from North-East England. 

Miyake et al. (2000)2 
Age N Mean RT (ms) 

Undergraduates 137 210 (160) 
Sample description: English-speaking American undergraduate students.

1 Van der Ven, S. H., Kroesbergen, E. H., Boom, J., & Leseman, P. P. (2013). The structure of executive 
functions in children: A closer examination of inhibition, shifting, and updating. British Journal of 
Developmental Psychology, 31(1), 70-87. 
2 Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A., & Wager, T. D. (2000). The unity 
and diversity of executive functions and their contributions to complex “frontal lobe” tasks: A latent 
variable analysis. Cognitive Psychology, 41(1), 49-100. 
3 Koldewyn, K., Jiang, Y. V., Weigelt, S., & Kanwisher, N. (2013). Global/local processing in autism: Not a 
disability, but a disinclination. Journal of Autism and Developmental Disorders, 43(10), 2329-2340. 
4 St Clair-Thompson, H. L., & Gathercole, S. E. (2006). Executive functions and achievements in school: 
Shifting, updating, inhibition, and working memory. The Quarterly Journal of Experimental 
Psychology, 59(4), 745-759. 
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Marshmallow Test  

Task Descriptiona: 
The child is given the choice to receive a small reward (e.g., one marshmallow) immediately or 
to wait a certain amount of time (7-30 minutes) to receive a larger reward (e.g., two 
marshmallows). The smaller reward is typically placed in sight and in reach of the child. In order 
to receive the larger reward, the child must wait and resist the urge to eat the smaller one. At 
any point during the delay interval, the child can choose to end the task and receive the smaller 
reward, for example by signaling the experimenter or eating the marshmallow. Task variations 
include making the reward visible or not, offering distractions (e.g., toys), and provoking 
ideations. Time to consumption or successful withholding is recorded. Children who are able to 
wait for the larger reward are given higher scores. 

Skill(s) Measured and Complexity: 

 Delay of Gratification 
 Simple Skill 

This task has been described by researchers as a measure of delay-of-gratification ability, 
impulsivity, self-control, or willpower.1 2 3 4 5 6 7 Based on our analysis of the task and the 
behavior observed, we categorize or describe this task as a measure of delay of gratification. 

Ages: 
3-12b 

Developmental Domain:  

 Cognitive (task engages cognitive processes to manage external behavior) 
 Emotional (“hot” task with emotionally salient reward) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 10-30 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 The Marshmallow Test is most often used to measure delay-of-gratification.  
 Performance on the task is associated with later social, cognitive, and mental health 

outcomes.1 6 8  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc d: 
Validity: 

 Convergent: Associated with measures of executive function (0.11)9 and self-control 
(0.21)6  

 Concurrent/Predictive: Associated with measures of intelligence (0.25)6 

Number of Trials: 
N/A 

Marshmallow Test is typically scored in the following ways: 

Scoring Method Description 
Delay time The time until the child consumes the snack or 

rings the bell for the experimenter to return.  
Note: Since the task has a time limit, data is censored and analyzed using survival analysis. 
Note: Scoring of this task requires training, the codebook or manual, and inter-rater reliability 
among all observers/coders. 

Sample Scores: 
Shoda, Mischel & Peake (1990)2 

Age N Delay Time (sec); max=15 min 
3-5 185 512.8 (368.7) 

Sample description: Preschoolers from mostly middle-class families in the Stanford University 
community. 

Duckworth, Tsukayama & Kirby (2013)6 
Age N Delay Time (min); max=7 min 

4 966 4.5 (3.0) 
Sample description: Participants in the National Institute of Child Health and Development Study 
of Early Child Care and Youth Development; 80% White, 11% Black, 5% Hispanic, 1% Asian, 3% 
other; median household income-to-needs ratio=2.9; average maternal education=14 years. 

Age N Delay Time (min); max=30 min 
9-10 56 24.50 (8.52) 

Sample description: 5th grade children at a public magnet school in Northeast America; 29% 
White, 31% Black, 14% Asian, 7% Hispanic, 9% Other; 14% eligible for free or reduced-price 
lunch. 

Rodriguez, Mischel & Shoda (1989)5 
Reward Age N Delay Time (min); max=25 min 

Reward Exposed 6-12 30 18.6 (8.9) 
Reward Covered 6-12 29 17.6 (9.1) 

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Sample description: Boys in a summer residential program for social adjustment and impulsivity-
related problems. 

Ayduk et al. (2000)7 
Age N Delay Time (min);  max=25 min 

10-12 154 19.4 (7.9) 
Sample description: Children attending public school in a largely minority, economically 
disadvantaged, inner-city neighborhood of Bronx, New York; 73% Hispanic, 23% African; 4% 
Other.

1 Mischel, W., Ebbesen, E. B., & Raskoff Zeiss, A. (1972). Cognitive and attentional mechanisms in delay of 
gratification. Journal of Personality and Social Psychology, 21(2), 204-218. 
2 Shoda, Y., Mischel, W., & Peake, P. K. (1990). Predicting adolescent cognitive and self-regulatory 
competencies from preschool delay of gratification: Identifying diagnostic conditions. Developmental 
Psychology, 26(6), 978. 
3 Mischel, W., Ayduk, O., Berman, M. G., Casey, B. J., Gotlib, I. H., Jonides, J., ... & Shoda, Y. (2011). 
‘Willpower’ over the life span: Decomposing self-regulation. Social Cognitive and Affective Neuroscience, 
6(2), 252-256. 
4 Yu, R. (2012). Regional white matter volumes correlate with delay discounting. PLoS One, 7(2), e32595. 
5 Rodriguez, M. L., Mischel, W., & Shoda, Y. (1989). Cognitive person variables in the delay of gratification 
of older children at risk. Journal of Personality and Social Psychology, 57(2), 358-367. 
6 Duckworth, A. L., Tsukayama, E., & Kirby, T. A. (2013). Is it really self-control? Examining the predictive 
power of the delay of gratification task. Personality and Social Psychology Bulletin, 0146167213482589. 
7 Ayduk, O., Mendoza-Denton, R., Mischel, W., Downey, G., Peake, P. K., & Rodriguez, M. (2000). 
Regulating the interpersonal self: Strategic self-regulation for coping with rejection sensitivity. Journal of 
Personality and Social Psychology, 79(5), 776-792. 
8 Casey, B. J., Somerville, L. H., Gotlib, I. H., Ayduk, O., Franklin, N. T., Askren, M. K., ... & Glover, G. (2011). 
Behavioral and neural correlates of delay of gratification 40 years later. Proceedings of the National 
Academy of Sciences, 108(36), 14998-15003. 
9 Duckworth, A. L., & Kern, M. L. (2011). A meta-analysis of the convergent validity of self-control 
measures. Journal of Research in Personality, 45(3), 259-268. 
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Minnesota Executive Function Scale (MEFS) 

Task Description: 
In this tablet-based task, the child sorts virtual “cards” into two boxes according to the rule of 
the phase. During part A of each level, the child is instructed to sort according to one dimension 
(e.g., color, pre-switch), and during part B the child is instructed to sort according to another 
(e.g., shape, post-switch). The difficulty of the MEFS automatically adjusts based on the child’s 
accuracy and response time.1 2 Children who are able to accurately and quickly sort the cards 
based on the rules of the phase are given higher scores. The structure of the MEFS is very similar 
to the Dimensional Change Card Sort (DCCS), another measure in the Compendium. 

Skill(s) Measured and Complexity: 

 Executive Function 
 Multi-Component Skill 

This task has been described by researchers as a measure of cool executive function assessing 
cognitive flexibility, set shifting, working memory and inhibitory control.1 2 Based on our analysis 
of the task and the behavior observed, we categorize or describe this task as a measure of 
executive function. The phases of the Minnesota Executive Function Scale (MEFS) tap multiple 
sub-components of EF. In the pre-switch phase, the child sorts according to one dimension (e.g., 
by color); in the post-switch phase, the child must shift and sort by another dimension (e.g., by 
shape); and in higher levels, children must think flexibly several times, which requires multiple 
sub-components of EF (inhibition [inhibiting the impulse to sort immediately], working memory 
[keeping the rule structure in mind], and attention shifting [shifting based on the contents of the 
card]). We note that assessing EF using a single task such as the Minnesota Executive Function 
Scale (MEFS) is less complex than assessing EF using a battery of tasks, which may better capture 
each of the multiple dimensions of EF.  

Ages:  
2-adulthooda 

Developmental Domain:  

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 2-7 minutes; average 4 minutes 
 Administration Mode: Computer-based Task (Tablet)  

Use in Research: 

 The Minnesota Executive Function Scale (MEFS) can be used for the evaluation of 
programs focused on social and emotional learning.1 

 The MEFS has been used by researchers as a stand-alone measure of EF or as part of a 
battery of EF assessments in a variety of studies focused on preschoolers’ development. 

                                                            
a The age range was specified in the measure description. 
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For example, the MEFS was included in research exploring the relationship between 
parenting approaches and EF skill development2; the role of EF in the development of 
math concepts3; understanding how experience with contrastive language helps 
children coordinate conflicting rules and overcome perseveration4; and relating EF to 
flexible decision-making and children’s ability to successfully adapt delay and saving 
behavior to situational demands. 5 

Psychometric Propertiesb: 
Reliability: 

 Test-Retest: 0.92 (two-week interval with tablet version levels 4 and 5, ages 3-15)1 c; 
0.95 (same day with table top version, ages 2-5)1 c 

Validity: 
 Convergent: Associated with measures of executive function (0.57-0.77)1, working 

memory (0.44)1 d, and inhibitory control (0.30)1 d  
 Concurrent/Predictive: Associated with measures of academic skills including math 

(0.75)1 and literacy (0.64)1 
*Performance may differ for children with Attention-Deficit/Hyperactivity Disorder (ADHD)1  

Number of Trials1:  

Version Trials 
Standard  7 levels; assessment is adaptive and number of levels varies based 

on child’s responses 

The Minnesota Executive Function Scale (MEFS) is typically scored in the following ways1 e: 

Scoring Method Description 
Highest Level Passed Highest full level where child is correct on at least 80 percent of 

trials for both sets of rules. 
Basal Level Lowest level administered where child is able to pass both sets of 

rules. 
Ceiling Level Highest level where child fails. 
Total Score Calculated using a proprietary algorithm that accounts for accuracy 

and response time. 
Note: Scoring of this task requires a 2-hour training and the manual. 

Sample Scores: 
See Carlson & Zelazo (2017)1 for a graphical representation of the average total score for 
typically developing children from 2-12 years and for information about adult norms.

                                                            
b The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
c Intraclass correlation coefficient (ICC). 
d Partial correlation (r) controlling for age. 
e Additional scores include US National Percentile, National z-score, National Standard Score, and Local z-
score. 
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1 Carlson, S. M., & Zelazo, P. D. (2017). Minnesota executive function scale. Technical Report. Reflection 
Sciences, LLC: St. Paul, MN. 
2 Meuwissen, A. S., & Carlson, S. M. (2015). Fathers matter: The role of father parenting in preschoolers’ 
executive function development. Journal of Experimental Child Psychology, 140, 1-15. 
3 Prager, E. O., Sera, M. D., & Carlson, S. M. (2016). Executive function and magnitude skills in preschool 
children. Journal of Experimental Child Psychology, 147, 126-139. 
4 Doebel, S., & Zelazo, P. D. (2016). Seeing conflict and engaging control: Experience with contrastive 
language benefits executive function in preschoolers. Cognition, 157, 219-226. 
5 Lee, W. S., & Carlson, S. M. (2015). Knowing when to be “rational”: Flexible economic decision making 
and executive function in preschool children. Child Development, 86(5), 1434-1448. 
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Mistaken Gift Paradigm (Disappointing Gift) 

Task Descriptiona: 
The Mistaken Gift Paradigm is administered in four segments. First, the child rates his/her 
favorite and least favorite toy among a selection of eight toys. Second, after completing a task, 
the child is given a wrapped package with his/her favorite toy (also referred to as the desired 
gift) while the experimenter either remains neutral or asks “Isn’t it cool?” and records behavior 
for an interval of 15-20 seconds. Third, this procedure is repeated with another task followed by 
the presentation of the least favorite toy (also referred to as the undesired gift). Fourth, after 
the 15-20 second interval, the experimenter tells the child that there was a mistake and replaces 
the least favorite toy with the toy that the child rated as his/her second favorite. Positive and 
negative affective displays (smiling) are rated and compared across conditions. Children who are 
able to regulate their emotions and exhibit positive behaviors (e.g., social smiling) when 
presented with their least favorite toy are given higher scores. 

Skill(s) Measured and Complexity: 

 Emotion Regulation 
 Complex Skill 

This task has been described by researchers as a behavioral index of emotion regulation (social 
smiling).1 2 Based on our analysis of the task and the behavior observed, we categorize or 
describe this task as a measure of emotion regulation. 

Ages:  
3-10b 

Developmental Domain:  

 Social (task involves managing emotions in a socially acceptable way) 
 Emotional (“hot” task with emotionally salient reward [gift] or disappointment) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 10 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 Mistaken Gift Paradigm is most often used in task batteries that measure effortful 
control, emotion regulation, or self-regulation.1 2 3 4 5 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. For example, in some versions (e.g., Tobin & Graziano, 2011), the mother is 
present for a randomly selected group of half of the children when they receive the second (undesired) 
gift. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc d: 
Reliability: 

 Internal Consistency: α = 0.73-0.92 (Negative Affect factor), α = 0.66-0.78 (Positive Affect 
factor)3 

Validity: 
 Convergent: Associated with measures of inhibitory control (0.25-0.41)4, effortful 

control (-0.03-0.23)5, and executive attention (0.03- -0.34)5 
 Concurrent/Predictive: Associated with measures of agreeableness (-0.19- -0.04)2 and 

emotion understanding and regulation (0.28)4 

Number of Trials:  
N/A  

Mistaken Gift Paradigm is typically scored in the following ways: 

Scoring Method Description 
Proportion of Time1 Proportion of time spent exhibiting positive or negative 

behaviors. 
Positive Affect2 3 Display of affective behaviors including smiling and surprise. 

 
Weighted average of scores on 5-point Likert scale for general 
positive affect, smiling, and negative to positive display change 
rated across segments. 

Like/Dislike Score4 Whether the child says that he likes or does not like the gift 
(yes=1, no=0). 

Negative Expression Score4 Sum of points – 1 point for each of the following behaviors: nose 
wrinkling, lowered brow as in a frown or as in annoyance or 
disappointment, omitted “thank you”, puckered or pursed 
mouth, tight straight-line mouth, avoiding eye contact with 
experimenter, negative noise emitted (e.g., snort, “ugh”), making 
a negative comment (e.g., “I don’t want this.”), shoulder shrug. 

Negative Expression Score5 Average duration and number of smiling occurrences. 
Note: Scoring of this task requires training, the codebook or manual, and inter-rater reliability 
among all observers/coders. 

Sample Scores: 
Liebermann et al. (2007)1 

Gift Age N Proportion of Positive Behavior  Proportion of Negative Behavior  
Desired Gift 

3-5 60 
0.21 (0.09) 0.02 (0.04) 

Undesired Gift 0.16 (0.10) 0.08 (0.09) 
Sample description: Typically developing, English-speaking children from Canada.  

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Kieras et al. (2005)3 
Gift Age N Positive Affect  Negative Affect  

Desired Gift 
3-5 62 

8.47 (2.21) 5.00 (1.24) 
Undesired Gift 6.13 (1.78) 8.88 (3.00) 

Sample description: Typically developing children. 

Carlson & Wang (2007)4 
Age N Like/Dislike Negative Expression (max=9) 

4 30 0.38 (0.49) 2.04 (0.92) 
5 23 0.79 (0.42) 1.36 (0.57) 

Sample description: Typically developing children from a large metropolitan area; predominantly 
European-American and middle class. 

Tobin & Graziano (2011)2 
Mother Age N Displays of Positive Affect  

Mother Present 
5-10 116 

1.67 (0.75) 
Mother Absent 1.33 (0.49) 

Sample description: Typically developing, English-speaking children from a metropolitan area in 
the United States; 78.6% Caucasian, 13.7% Hispanic, 5.1% Asian American, 2.6% African 
American.  

Simonds et al. (2007)5 
Age N Smiling to Desired Gift (sec) Smiling to Undesired Gift (sec) 

7 13 8.31 (5.07) 3.31 (4.74) 
8 12 7.48 (4.63) 4.61 (3.85) 
9 10 6.48 (5.13) 5.32 (5.05) 

10 9 8.70 (5.71) 9.23 (5.05) 
Sample description: Children from predominantly, but not exclusively, white, middle-class 
backgrounds.

1 Liebermann, D., Giesbrecht, G. F., & Müller, U. (2007). Cognitive and emotional aspects of self-regulation 
in preschoolers. Cognitive Development, 22(4), 511-529. 
2 Tobin, R. M., & Graziano, W. G. (2011). The disappointing gift: Dispositional and situational moderators 
of emotional expressions. Journal of Experimental Child Psychology, 110(2), 227-240. 
3 Kieras, J. E., Tobin, R. M., Graziano, W. G., & Rothbart, M. K. (2005). You can't always get what you want 
effortful control and children's responses to undesirable gifts. Psychological Science, 16(5), 391-396. 
4 Carlson, S. M., & Wang, T. S. (2007). Inhibitory control and emotion regulation in preschool 
children. Cognitive Development, 22(4), 489-510. 
5 Simonds, J., Kieras, J. E., Rueda, M. R., & Rothbart, M. K. (2007). Effortful control, executive attention, 
and emotional regulation in 7–10-year-old children. Cognitive Development, 22(4), 474-488. 

                                                            



134 

Pencil Tap (Peg Tapping Task) 

Task Descriptiona: 
The task administrator taps a pencil either once or twice, and the child is instructed to tap the 
opposite number of times (i.e., correct response of one tap would be two taps, correct response 
of two taps would be one tap). Accuracy is recorded. Children who are able to consistently tap 
the opposite number of times are given higher scores. 

Skill(s) Measured and Complexity: 

 Inhibition (also requires Working Memory) 
 Simple Skill  

This task has been described by researchers as a measure of inhibitory control, working memory 
and inhibitory control, or attentional inhibitory control.1 2 3 4 5 Based on our analysis of the task 
and the behavior observed, we categorize or describe this task as a measure of inhibition, but 
note that working memory is also required to remember the rule structure.  

Ages: 
3-7b 

Developmental Domain: 

 Cognitive (task engages cognitive processes to manage external behavior) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 5 minutes 
 Administration Mode: Behavioral Task 

Use in Research: 

 Pencil Tap is most often used in task batteries that measure inhibitory control and EF.1 2 6 

7 
 The measure has been used in many longitudinal studies of classroom quality and 

preschool programs.2 7 

Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.946; α = 0.84-0.877 
 Test-Retest: 0.80 (2-week interval, ages 3-6)3 d; 0.74 (15- to 26-week interval, ages 5-6)8 e  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. A common variation involves children using a peg or wooden dowel instead of a 
pencil (e.g., Blair & Razza, 2007). 
b This range reflects the ages included in the studies we reviewed. 
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Method not specified. 
e Pearson’s r 
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Validity: 
 Convergent: Associated with measures of executive function (0.50)4   
 Concurrent/Predictive: Associated with measures of academic skills (0.37-0.46)4 and 

learning-related behaviors (0.41)4 

Number of Trials: 
Pretest or practice period followed by 16 trials. 

Pencil Tap is typically scored in the following ways: 

Scoring Method Description 
Accuracy Percent of correct trials. 

Note: Scoring of this task requires training and the codebook or manual. 

Sample Scores: 
Diamond & Taylor (1996)9 

Age N Accuracy  
3.5 6 64 (25) 
4 10 81 (18) 

4.5 17 77 (22) 
5 18 88 (10) 

5.5 19 89 (16) 
6 20 94 (14) 

6.5 20 97 (5) 
7 20 98 (3) 

Sample description: Typically developing children; middle to upper-middle class. 

Bierman et al. (2008)7 
Age N Accuracy 

5 333 76 (35) 
Sample description: Typically developing children; 42% European American, 25% African 
American, 17% Hispanic; socioeconomically disadvantaged. 

Blair & Razza (2007)1 
Age N Accuracy 

5 170 56 (37) 
6 139 89 (15) 

Sample description: Typically developing children from rural/nonurban communities; 80% White; 
impoverished. 

Karalunas et al. (2016)8 
Age N Accuracy 
5-6 104 88 (25) 

Sample description: Typically developing (N=44) and Attention-Deficit/Hyperactivity Disorder 
(ADHD)-diagnosed (N=63) children from rural and urban communities.

1 Blair, C., & Razza, R. P. (2007). Relating effortful control, executive function, and false belief 
understanding to emerging math and literacy ability in kindergarten. Child Development, 78(2), 647-663. 
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2 Weiland, C., & Yoshikawa, H. (2013). Impacts of a prekindergarten program on children's mathematics, 
language, literacy, executive function, and emotional skills. Child Development, 84(6), 2112-2130. 
3 Meador, D. N., Turner, K. A., Lipsey, M. W., & Farran, D. C. (2013). Administering measures from the pri 
learning-related cognitive self-regulation study. Nashville, TN: Vanderbilt University, Peabody Research 
Institute. 
4 Brock, L. L., Rimm-Kaufman, S. E., Nathanson, L., & Grimm, K. J. (2009). The contributions of ‘hot’ and 
‘cool’ executive function to children's academic achievement, learning-related behaviors, and 
engagement in kindergarten. Early Childhood Research Quarterly, 24(3), 337-349. 
5 Willoughby, M. T., Kupersmidt, J. B., & Voegler-Lee, M. E. (2012). Is preschool executive function causally 
related to academic achievement? Child Neuropsychology, 18(1), 79-91. 
6 Welsh, J. A., Nix, R. L., Blair, C., Bierman, K. L., & Nelson, K. E. (2010). The development of cognitive skills 
and gains in academic school readiness for children from low-income families. Journal of Educational 
Psychology, 102(1), 43. 
7 Bierman, K. L., Nix, R. L., Greenberg, M. T., Blair, C., & Domitrovich, C. E. (2008). Executive functions and 
school readiness intervention: Impact, moderation, and mediation in the Head Start REDI 
program. Development and Psychopathology, 20(03), 821-843. 
8 Karalunas, S. L., Bierman, K. L., & Huang-Pollock, C. L. (2016). Test–retest reliability and measurement 
invariance of executive function tasks in young children with and without ADHD. Journal of Attention 
Disorders. doi: 10.1177/1087054715627488. 
9 Diamond, A., & Taylor, C. (1996). Development of an aspect of executive control: Development of the 
abilities to remember what I said and to “Do as I say, not as I do”. Developmental Psychobiology, 29(4), 
315-334. 



137 

Planned Codes 

Task Descriptiona:  
The child is given a sheet of paper that has a legend with letters and their associated codes (e.g., 
A = XO), and two pages of letters without the codes. The child must use the legend provided to 
fill in the codes that correspond to the letters as quickly as possible. The letters are arranged in a 
different pattern on each page (e.g., all of the A’s are in the left column on the first page). 
Children who are able to select a strategy that helps them to quickly but accurately fill in codes 
are given higher scores. 

Skill(s) Measured and Complexity: 

 Planning 
 Complex Skill 

This task has been described by researchers as a measure of planning, most often with the Das-
Naglieri Cognitive Assessment System (D-N CAS).1 2 3 Based on our analysis of the task and the 
behavior observed, we categorize or describe this task as a measure of planning. 

Ages:  
5-17b 

Developmental Domain:  

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 5 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 Planned Codes is typically used as part of the Das-Naglieri Cognitive Assessment System 
(D-N CAS).1 2 3 

Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: 0.821 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
c Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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 Test-Retest: 0.74-0.904 d e 
Validity: 

 Concurrent/Predictive: Associated with measures of academic achievement (0.49-0.57)3 

Number of Trials: 

Study Number of 
Pages 

Letters 
per Page 

Time Limit 

Studies A, B, and C2 56 
55 

2 56 - 

Study D3 2 56 120 seconds/page (ages 5-7) 
60 seconds/page (ages 8-17) 

Planned Codes is typically scored in the following ways: 

Scoring Method Description 
Ratio Score3 Completion time and number correct (within 

limit). 
Efficiency Score2 56 55 Combined score including completion time 

and number correct across both pages. 
Note: Scoring of this task requires training and the codebook or manual. 

Sample Scores: 
Best, Miller & Naglieri (2011)3 

Age N Ratio Score 
5 250 7.5 (1.8) 
6 330 9.6 (2.2) 
7 329 12.3 (2.7) 

8-9 356 7.7 (2.2) 
10-11 284 9.3 (2.3) 
12-13 158 10.9 (2.4) 
14-15 163 12.3 (2.1) 
16-17 166 13.0 (2.1) 

Sample description: 77% White (10% Hispanic), 13% African American, 10% Other; 20% parent 
college graduate, 29% parent some college, 29% parent high school diploma, 20% parent no high 
school diploma; 76% urban/suburban, 26% rural; representative of U.S. population in 1990. 

Das, Janzen & Georgiou (2007)1 
Age N Time + Acc. 
7-11 8.4 8.36 (2.3) 

Sample description: English-speaking Native children attending a reservation school in Canada; 
predominately low-SES.  

                                                            
d The test-retest reliability was not reported for the Planned Codes measure on its own, however Deng et 
al. (2011) report that test-retest reliabilities of the CAS subtests ranged from 0.74 and 0.90 for children 
(mean age = 11.5) at a 5-week interval. 
e Method not specified. 
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Haddad (2004)2 

Directions Age N Efficiency Score 
Normal Directions 

7-11 156 
34.1 (9.2) 

Speed Directions 25.6 (7.5) 
Sample description: Typically developing children; 86% White (14% Hispanic), 6% Black, 7% 
Asian, 1% American Indian or Alaskan Native; 77% min. one parent college-educated, 16% min. 
one parent had some college, 4% min. one parent had post-high school technical training; 3% 
parents had no more than high school degree. 

Deng et al. (2011)4 
Age N Time + Acc. 
8-12 18 12.28 (1.6) 

Sample description: Primary school students from Shanghai; mean IQ=103.5.

1 Das, J.P. & Naglieri. J. (n.d.) Das-Naglieri Cognitive Assessment System (CAS). Retrieved from: 
https://faculty.unlv.edu/pjones/cas_overview.pdf 
2 Haddad, F. A. (2004). Planning versus speed: An experimental examination of what Planned Codes of the 
Cognitive Assessment System measures. Archives of Clinical Neuropsychology, 19(2), 313-317. 
3 Best, J. R., Miller, P. H., & Naglieri, J. A. (2011). Relations between executive function and academic 
achievement from ages 5 to 17 in a large, representative national sample. Learning and Individual 
Differences, 21(4), 327-336. 
4 Deng, C. P., Liu, M., Wei, W., Chan, R. C., & Das, J. P. (2011). Latent factor structure of the Das-Naglieri 
Cognitive Assessment System: A confirmatory factor analysis in a Chinese setting. Research in 
Developmental Disabilities, 32(5), 1988-1997. 
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Preschool Self-Regulation Assessment (PSRA) 

Task Descriptiona:  
The Preschool Self-Regulation Assessment (PSRA) is typically conducted in two phases: phase 
one is the set of tasks, and phase two is the Assessor Report, an assessor rating of the child’s 
behavior throughout phase one. Phase one consists of the following 10 tasks (described below): 
Toy Wrap, Toy Wait, Snack Delay, Tongue Task, Balance Beam, Tower Task, Pencil Tap, Tower 
Clean Up, Toy Sort, and Toy Return. It is typically followed by a global report of the child’s 
behavior during the administration called the Preschool Self-Regulation Assessment – Assessor 
Report (PSRA-AR; see PSRA-AR profile).1 

Battery of Tasks: 

 Toy Wrap: the assessor noisily wraps a “surprise” and the child is instructed not to peek.  
 Toy Wait: the child is instructed to wait without touching the wrapped “surprise.”  
 Snack Delay: the child must wait for a signal before “finding” an M&M under a clear cup.  
 Tongue Task: the child and assessor wait with an M&M on their tongues to see who will 

eat it first.  
 Balance Beam: the child walks a line at normal speed and then as slowly as possible. 
 Tower Task: the child and assessor take turns placing blocks to build a tower.  
 Pencil Tap: the child is instructed to tap once when the assessor taps twice, and to tap 

twice when assessor taps once.  
 Tower Clean Up: the child is instructed to clean up the blocks from the Tower Task. 
 Toy Sort: the child is asked to sort and put away small toys without playing with them.  
 Toy Return: the child is asked to return a fun toy after a brief period of play. 

Skill(s) Measured and Complexity: 

 Self-Regulation 
 Umbrella Skill 

This task battery has been described by researchers as a measure of self-regulation and 
different combinations of the tasks have been described as EF and EC.1 2 Based on our analysis 
of the battery and the behavior observed, we categorize or describe this task battery as a 
measure of self-regulation.  

Ages:  
3-6b 

Developmental Domain: 

 Cognitive (some tasks involve engaging cognitive processes to manage external 
behavior, e.g., Balance Beam) 

 Social (some tasks involve typical behavior in social contexts, e.g., Tower Task) 
 Emotional (some tasks are “hot” and involve emotionally salient rewards e.g., Snack 

Delay) 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b The age range was specified in the measure description. 
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Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 20 minutes 
 Administration Mode: Behavioral Task 

Use in Research: 

 The Preschool Self-Regulation Assessment (PSRA) is typically used in conjunction with 
the Preschool Self-Regulation Assessor Report (PSRA-AR) to measure three domains of 
self-regulation: emotion, attention, and behavior.1 

Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.54 (impulse control); α = 0.58 (compliance/executive 
control)1 

Validity:  
 Convergent: Associated with measures of impulse control (0.10-0.23)1 
 Concurrent/Predictive: Associated with measures of internalizing and externalizing 

behavior (-0.31- -0.04)1, social competence (0.28-0.53)1, the PSRA-Assessor Report1, and 
academic skills including Early Math (0.08-0.22)1 and Verbal Skills (0.12-0.38)1 

Number of Trials, Task Scoring, and Sample Scores: 
The Number of Trials, Task Scoring, and Sample Scores information for Snack Delay, Balance 
Beam, and Pencil Tap can be found in the individual measure profiles; information about the 
other tasks can be found in the reference below and/or in the codebook or manual. Note that 
scoring of the Preschool Self-Regulation Assessment (PSRA) requires training, the codebook or 
manual, and inter-rater reliability among all observers/coders. 

 Smith-Donald, R., Raver, C. C., Hayes, T., Richardson, B. (2007) Preliminary construct and 
concurrent validity of the Preschool Self-Regulation Assessment (PSRA) for field-based 
research. Early Childhood Research Quarterly, 22, 173-187.

1 Smith-Donald, R., Raver, C. C., Hayes, T., Richardson, B. (2007). Preliminary construct and concurrent 
validity of the Preschool Self-Regulation Assessment (PSRA) for field-based research. Early Childhood 
Research Quarterly, 22, 173-187. 
2 Raver, C. C., Jones, S. M., Li‐Grining, C., Zhai, F., Bub, K., & Pressler, E. (2011). CSRP’s impact on low‐
income preschoolers’ preacademic skills: Self‐regulation as a mediating mechanism. Child 
Development, 82(1), 362-378. 

                                                            
c Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Preschool Self-Regulation Assessment – Assessor Report (PSRA-AR) 

Task Description: 
The Preschool Self-Regulation Assessment – Assessor Report is a 28-item report of children’s 
attentional, behavioral, and emotional regulation during the completion of the PSRA task 
battery.1 2 For each item, assessors provide numerical responses on a Likert scale (0-3) indicating 
the child’s level of behavior during the task battery. Sample items include “Careful, interested in 
accuracy; not careless” and “Child has difficulty waiting between tasks”. The report is to be 
completed by assessors administering the battery.a 

Skill(s) Measured and Complexity: 

 Self-Regulation 

 Umbrella Skill 
This assessment has variously been described by researchers as a tri-dimensional measure of 
attention control, response inhibition, and positive engagement.1 2 Based on our analysis of the 
questionnaire and the behavior observed, we categorize or describe this questionnaire as a 
measure of self-regulation. 

Ages: 
3-6b 

Developmental Domain: 

 Cognitive (items address child’s cognitive abilities) 
 Social (items address child’s typical behavior in social context) 
 Emotional (items address child’s typical behavior during emotionally salient tasks) 

Measurement Strategy: 

 Type of Assessment: Assessor Report of Task-Related Behavior 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 10 minutes 
 Administration Mode: Observer Report 

Use in Research: 

 Used in conjunction with the PSRA in order to gain a more global understanding of 
children’s self-regulation.1 2 

Psychometric Propertiesc: 
Reliability: 

 Test-Retest: >0.81  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b The age range was specified in the measure description of the Preschool Self-Regulation Assessment. 
c Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Validity: 
 Convergent: Associated with measures of inhibitory control (0.35)1 and attention 

shifting (0.33)1 
 Concurrent/Predictive: Associated with measures of academic achievement including 

math (0.33)1 and literacy (0.17)1 

Number of Trials, Task Scoring, and Sample Scores: 
The Number of Trials, Item Scoring, and Sample Scores information for all items can be found in 
the references below and/or in the codebook or manual. Note that scoring of the Preschool Self-
Regulation Assessment – Assessor Report (PSRA-AR) requires training, the codebook or manual, 
and inter-rater reliability among all observers/coders. 

 Daneri, M. P., Sulik, M. J., Raver, C. C., Morris, P. A. (2017). Observer reports of self-
regulation: Measurement invariance across sex, low-income status, and race/ethnicity. 
Journal of Applied Developmental Psychology, 
http://dx.doi.org/10.1016/j.appdev.2017.02.001. 

 Smith-Donald, R., Raver, C. C., Hayes, T., Richardson, B. (2007). Preliminary construct 
and concurrent validity of the Preschool Self-Regulation Assessment (PSRA) for field-
based research. Early Childhood Research Quarterly, 22, 173-187.

1 Daneri, M. P., Sulik, M. J., Raver, C. C., Morris, P. A. (2017) Observer reports of self-regulation: 
Measurement invariance across sex, low-income status, and race/ethnicity. Journal of Applied 
Developmental Psychology. http://dx.doi.org/10.1016/j.appdev.2017.02.001. 
2 Smith-Donald, R., Raver, C. C., Hayes, T., Richardson, B. (2007). Preliminary construct and concurrent 
validity of the Preschool Self-Regulation Assessment (PSRA) for field-based research. Early Childhood 
Research Quarterly, 22, 173-187. 
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Puzzle Box 

Task Descriptiona:  
The child is left alone to put together a wooden puzzle that is inside a box and covered with a 
cloth to block the child’s view of the puzzle. The child accesses the puzzle using sleeves and is 
told that lifting the cloth to look at the puzzle is considered cheating. The child is told that if s/he 
finishes assembling the puzzle within a given time interval (e.g., 5 minutes), s/he will receive an 
attractive prize. The proportion of time spent working on the puzzle without cheating, often 
referred to as persistence, and the proportion of time cheating (lifting the cloth) are recorded. 
Children who persist on the task and resist the temptation to peek are given higher scores. 

Skill(s) Measured and Complexity: 

 Persistence 
 Complex Skill 

This task has been described by researchers as a measure of effortful control (alone and in task 
batteries), persistence, inhibitory control, impulsivity, attentional persistence, and emotion 
regulation.1 2 3 4 Based on our analysis of the task and the behavior observed, we categorize or 
describe this task as a measure of persistence. The task also requires focus, in order to 
persevere and solve the puzzle, emotion regulation, in order to persist on the task in the midst 
of frustration, and problem-solving. 

Ages:  
5-14b 

Developmental Domain:  

 Cognitive (task engages cognitive processes to solve puzzle) 
 Emotional (“hot” task in which child must manage frustration/boredom) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 5 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 Puzzle Box is most often used as a measure of persistence or in task batteries that 
measure EC or emotion regulation.1 2 3 4  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc d: 
Reliability: 

 Test-Retest: 0.44-0.58 (2- and 4-year intervals, ages 5-12)2 e 
Validity: 

 Convergent: Associated with measures of effortful control (0.12-0.22)2, attention control 
(0.21)5, and regulation (0.24-0.27)3 

 Concurrent/Predictive: Associated with measures of social competence (0.22-0.25)3, 
externalizing problems/behaviors (-0.10- -0.23)3, and peer nominations of socio-metric 
status and helpfulness (0.21-0.25)5 

Number of Trials: 
N/A 

Puzzle Box is typically scored in the following ways: 

Scoring Method Description 
Persistence Score (Proportion of 
Time Persisting) 

Proportion of time spent solving task without cheating or 
being off task. This is calculated by dividing the number of 
seconds spent persisting by the total amount of time 
spent on the task. 

Proportion of Time Cheating Dividing the number of seconds spent cheating by the 
total amount of time spent on the task. 

Note: Scoring of this task requires training, the codebook or manual, and inter-rater reliability 
among all observers/coders. 

Sample Scores: 
Eisenberg et al. (2001)1 

Age N Persistence Score 
5-8 202 0.55 (0.30) 

Sample description: Children from a large urban area; 64% with internalizing and/or 
externalizing problems; 76% European American, 12% Hispanic, 5% Native American, 3% African 
American, 1% Asian American, 3% other; 42% mothers high-school educated, 46% college-
educated, 12% have postgraduate education; mean family income $40,000. 

Valiente et al. (2003)2 
Age N Persistence Score 
7-10 167 0.74 (0.27) 
9-12 169 0.66 (0.33) 

Sample description: Children from a large urban area; 79% European American, 11% Hispanic, 
1% African American, 1% Asian American, 3% American Indian, 5% other; mean family income 
$46,500. 

Eisenberg et al. (2005)3 

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
e Method not specified. 
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Age N Persistence Score 
11-14 159 0.95 (0.07) 

Sample description: Youth from a large urban area; 78% European American, 13% Hispanic, .5% 
African American, 2% Asian American, 3% American Indian, 2% other; 88% mothers college-
educated.

1 Eisenberg, N., Zhou, Q., Spinrad, T. L., Valiente, C., Fabes, R. A., & Liew, J. (2005). Relations among 
positive parenting, children's effortful control, and externalizing problems: A three‐wave longitudinal 
study. Child Development, 76(5), 1055-1071. 
2 Valiente, C., Eisenberg, N., Smith, C. L., Reiser, M., Fabes, R. A., Losoya, S., ... & Murphy, B. C. (2003). The 
relations of effortful control and reactive control to children's externalizing problems: A longitudinal 
assessment. Journal of Personality, 71(6), 1171-1196. 
3 Eisenberg, N., Gershoff, E. T., Fabes, R. A., Shepard, S. A., Cumberland, A. J., Losoya, S. H., ... & Murphy, 
B. C. (2001). Mother's emotional expressivity and children's behavior problems and social competence: 
Mediation through children's regulation. Developmental Psychology, 37(4), 475. 
4 Spinrad, T. L., Eisenberg, N., & Gaertner, B. M. (2007). Measures of effortful regulation for young 
children. Infant Mental Health Journal, 28(6), 606-626. 
5 Eisenberg, N., Guthrie, I. K., Fabes, R. A., Reiser, M., Murphy, B., Holgren, R., ... & Losoya, S. (1997). The 
relations of regulation and emotionality to resiliency and competent social functioning in elementary 
school children. Child Development, 68(2), 295-311. 
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Rapid Assessment of Cognitive and Emotional Regulation (RACER)1 2 

Task Descriptiona: 
The child is given a series of tasks measuring cognitive control (inhibition and working memory), 
long-term memory, implicit learning, complex cognitive skills (planning), response to reward, 
and emotional control. 

Battery of Tasks: 

 Simon Task: the child is shown differently colored and patterned stimuli, and asked to 
touch the center of the circle when a solid yellow circle appears, and touch the opposite 
side of the screen when a striped circle appears. 

 Spatial Delayed-Match-to-Sample Task: the child is shown 1, 2, or 3 stimuli at different 
locations and following this sequence, the child is asked to touch the screen as close as 
s/he can to where the dots used to be. 

 Paired Associate Learning Task: the child is shown twelve images grouped arbitrarily into 
six pairs, and is asked to recall the correct paired associates.  

 Serial Reaction Time Task: the child is shown a sequence of multiple identical stimuli at 
one time in one of four screen locations, and is asked to touch the stimulus before it 
disappears, following a succession of repeated sequences. 

 Tower of London Task: the child is asked to get three balls into a specific position in the 
minimum number of moves. 

 Modified Monetary Incentive Delay Task: the child is shown stimuli which indicate that 
s/he has a chance to win, a chance to lose, and that s/he will neither win nor lose, and is 
asked to quickly press the stimulus presented to win tokens or avoid losing tokens. 

 Conditioned Appetitive Response Inhibition Task: the child is shown two previously 
rewarded and neutral stimuli and instructed not to touch the previously seen stimuli, 
but to touch other similar geometric shapes. 

 Dot Probe Task: the child is shown threatening and neutral stimuli, followed by a probe, 
and asked to indicate which side of the screen the probe appears. 

 Emotional Go/No-Go Task: the child is shown happy or neutral faces in succession, and 
participants are asked to withhold response from happy faces but to touch neutral 
faces, and then vice versa. 

Skill(s) Measured and Complexity: 

 Self-Regulation 
 Umbrella Skill 

This task battery has been described by researchers as a measure of self-regulation.1 Based on 
our analysis of the battery and the behavior observed, we categorize or describe this task 
battery as a measure of self-regulation.  

Ages: 
6-12b  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b The age range was specified in the measure description. 
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Developmental Domain: 

 Cognitive (some tasks involve engaging cognitive processes to manage external 
behavior, e.g., Spatial Delayed-Match-to-Sample Task) 

 Emotional (some tasks are “hot” and involve emotionally salient rewards e.g., 
Conditioned Appetitive Response Inhibition Task) 

Measurement Strategy: 

 Type of Assessment: Structured Research Tasks 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 1-4 minutes per task; 25-35 minutes total 
 Administration Mode: Computer-Based Tasks 

Use in Research: 

 The Rapid Assessment of Cognitive and Emotional Regulation is typically used to 
measure self-regulation.  

Psychometric Properties: 
Psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for 
this measure. 

Number of Trials, Task Scoring, and Sample Scores: 
The Number of Trials, Task Scoring, and Sample Scores information for Emotional Go/No-Go 
(derived from Go/No-Go Task) can be found in the individual measure profile.

1 Sheridan, M. (2016). Introduction to Rapid Assessment of Cognitive and Emotional Regulation (RACER). 
2 Hamoudi, A., & Sheridan, M. (2015). Unpacking the black box of cognitive ability: A novel tool for 
assessment in a population based survey. Unpublished manuscript. Retrieved from 
http://thew.web.unc.edu/files/2013/08/hamoudi.pdf 
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Snack Delay 

Task Descriptiona:  
The child is asked to silently wait a certain amount of time before touching or consuming a 
desirable snack. Task variations include asking child to choose their preferred snack, having child 
keep his/her hands on a table, placing the snack under a plastic cup, placing the snack closer or 
farther from the child, and having the experimenter initiate a series of distractors (e.g., dropping 
something, reaching for a bell to signal the end of the task, etc.) or leaving the room. An 
adaptation of this task, called the tongue task, involves placing the snack on the child’s tongue. 
Time to movement or snack consumption is recorded. Children who are able to refrain from 
eating the tempting snack in front of them are given higher scores. 

Skill(s) Measured and Complexity: 

 Delay of Gratification
 Simple Skill

This task has been described by researchers as a measure of motor inhibition, executive control, 
inhibitory control, impulse control, delay of gratification, or as part of a battery of tasks 
measuring inhibitory control, (hot) EF, (hot) EC, or self-regulation.1 2 3 4 5 6 7 8 Based on our 
analysis of the task and the behavior observed, we categorize or describe this task as a measure 
of delay of gratification. 

Ages: 
1.5-5b 

Developmental Domain: 

 Cognitive (task engages cognitive processes to manage external behavior)
 Emotional (“hot” task with emotionally salient reward)

Measurement Strategy: 

 Type of Assessment: Structured Research Task
 Location/Context: Structured Research Setting
 Administrator: Trained Researcher/Observer
 Administration Time: 5-7 minutes
 Administration Mode: Behavioral Task

Use in Research: 

 The task is part of the Laboratory Temperament Assessment Battery (Lab-TAB),
Preschool Version.9 10 11

Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.759

a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
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 Test-Retest: 0.50 (1- to 2-week interval, ages 3-5)4 d 
Validity: 

 Convergent: Associated with measures of executive function (-0.03-0.25)6, working 
memory (-0.03-0.19)12, inhibition (0.20-0.25; 0.26-0.29; 0.53)3 5 12, attention control 
(0.27)3, attention shifting (0.16-0.17)5, and effortful control (0.16-0.29)5 

 Concurrent/Predictive: Associated with measures of academic skills (0.13-0.18)12 

Number of Trials:  

Study Number of Trials Delay Times (seconds) 
Studies A, B, and C5 7 2 4 10, 20, 30, 15 

Study D3 1 60 
Study E6 1 240 
Study F4 5 20, 30, 40, 50, 60 

Snack Delay is typically scored in the following ways: 

Scoring Method Description 
Delay Capacity5 Average across trialse: 

 1 = eats snack during part 1; 
 2 = eats snack during part 2; 
 3 = touches snack during part 1; 
 4 = touches snack during part 2; 
 5 = touches glass and/or bell during part 1; 
 6 = touches glass and/or bell during part 2; 
 7 = waits until bell is rung; 
Note: the child receives up to two extra points if they 
keep their hands on the table.  

Delay Capacity3 Sum of scores: 
 0 = keeps still; 
 1 = touches or picks up the snack; 
 2 = eats the snack. 

Delay Capacity7 Average across trialsf: 
 0 = eats snack during part 1; 
 1 = eats snack during part 2; 
 2 = touches bell or cup during part 1; 
 3 = touches bell or cup during part 2; 
 4 = waits for bell to touch bell or cup. 

Delay Capacity2 Average across trials: in each trial, the child can receive a 
score that ranges from 1 to 4, with the higher scores 
meaning better delay. 

                                                            
d Pearson’s r 
e In the middle of each trial, the experimenter picked up the bell as if to ring it but did not. “Part 1” refers 
to the time up to the bell, and “part 2” refers to the time after. 
f In the middle of each trial, the experimenter picked up the bell as if to ring it but did not. “Part 1” refers 
to the time up to the bell, and “part 2” refers to the time after. 
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Scoring Method Description 
Delay Capacity4 Sum across trials: in each trial, the child can receive a 

score that ranges from 0 (eats snack) to 10 (waits quietly 
with hands on the table). 

Summary Score6  Sum across epochs: 
 1 point for standing still; 
 1 point for keeping hands on the mat; 
 1 point for remaining silent in each 5-second epoch. 

Note: Scoring of this task requires training, the codebook or manual, and inter-rater reliability 
among all observers/coders. 

Sample Scores: 
Spinrad, Eisenberg, & Gaertner (2007)5 

Age N Delay Capacity (Range: 0-9) 
1.5 247 2.60 (1.74) 
2.5 216 6.21 (2.60) 

Sample description: Typically developing children; 86% Causcasian, 3% African American, 1% 
Asian, 2% Native American, 8% unreported; 13% Hispanic; average family income $45,000-
$60,000; average parent education 14 years. 

Mulder et al. (2014)3 
Age N Delay Capacity (Range: 0-2) 

2 2298 1.19 (0.75) 
Sample description: Children from a middle- to upper-middle-socioeconomic status urban fringe 
area in Michigan and a mixed-SES rural site in Oregon; 18% non-Asian. 

Kochanska et al. (1996)7 

Age N Delay Capacity (Range: 0-4) 
2-3 103 2.98 (1.12) 
4 99 3.06 (2.70) 

Sample description: Typically developing children; 80% Caucasian, 7% minority, 13% unreported; 
maternal education 12% high school only, 31% postgraduate education; 13% family income 
<$15,000, 38% family income >$45,000. 

Wiebe et al. (2011)6 

Age N Summary Score 
(max=144) 

Ate Snack During Delay 
(yes=1, no=0)  

Latency to Eat Snack 
(sec) 

3 214 35.32 (24.18) 0.29 (0.46) 186.66 (84.35) 
Sample description: Typically developing, English-speaking children from a small city and rural 
county in the American Midwest; 76% White, 6% African American, 7% Hispanic, 11% 
multiracial; 42% eligible for public medical assistance; average maternal education 14 years. 

Clark et al. (2013)12 
Age N Summary Score (max=144) 

3 228 35.29 (24.00) 
Sample description: Typically developing, English-speaking children from a small city and rural 
county in the American Midwest; 76% White, 6% African American, 7% Hispanic, 11% 
multiracial; 42% eligible for public medical assistance; average maternal education 14 years. 
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Kim et al. (2013)2 
Age N Delay Capacity (Range: 1-4) 

3 100 3.64 (0.64) 
4 99 3.85 (0.54) 

Sample description: Typically developing children from urban and rural American communities; 
90% White, 3% Hispanic, 2% African American, 1% Asian, 4% Other; 30% parents high-school 
educated, 20% have postgraduate education; 25% household income <$40,000, 34% household 
income >$70,000.  

Floyd & Kirby (2001)4 
Age N Delay Capacity (max=50) 
3-5 70 43.46 (10.66) 

Sample description: Children attending preschool; 56% of parents affiliated with university; 
11.4% receiving speech therapy; 3% had mild hearing difficulties.

1 Merz, E. C., Landry, S. H., Williams, J. M., Barnes, M. A., Eisenberg, N., Spinrad, T. L., ... & Phillips, B. 
M. (2014). Associations among parental education, home environment quality, effortful control, and 
preacademic knowledge. Journal of Applied Developmental Psychology, 35(4), 304-315. 
2 Kim, S., Nordling, J. K., Yoon, J. E., Boldt, L. J., & Kochanska, G. (2013). Effortful control in “hot” and 
“cool” tasks differentially predicts children’s behavior problems and academic performance. Journal of 
Abnormal Child Psychology, 41(1), 43-56. 
3 Mulder, H., Hoofs, H., Verhagen, J., van der Veen, I., & Leseman, P. P. (2014). Psychometric properties 
and convergent and predictive validity of an executive function test battery for two-year-olds. Frontiers in 
Psychology, 5(733), 1-17. 
4 Floyd, R. G., & Kirby, E. A. (2001). Psychometric properties of measures of behavioral inhibition with 
preschool-age children: Implications for assessment of children at risk for ADHD. Journal of Attention 
Disorders, 5(2), 79-91. 
5 Spinrad, T. L., Eisenberg, N., & Gaertner, B. M. (2007). Measures of effortful regulation for young 
children. Infant Mental Health Journal, 28(6), 606-626. 
6 Wiebe, S. A., Sheffield, T., Nelson, J. M., Clark, C. A., Chevalier, N., & Espy, K. A. (2011). The structure of 
executive function in 3-year-olds. Journal of Experimental Child Psychology, 108(3), 436-452. 
7 Kochanska, G., Murray, K., Jacques, T. Y., Koenig, A. L., & Vandegeest, K. A. (1996). Inhibitory control in 
young children and its role in emerging internalization. Child Development, 490-507. 
8 Allan, N. P., & Lonigan, C. J. (2011). Examining the dimensionality of effortful control in preschool 
children and its relation to academic and socioemotional indicators. Developmental Psychology, 47(4), 
905-915. 
9 Gagne, J. R., Van Hulle, C. A., Aksan, N., Essex, M. J., & Goldsmith, H. H. (2011). Deriving childhood 
temperament measures from emotion-eliciting behavioral episodes: Scale construction and initial 
validation. Psychological Assessment, 23(2), 337. 
10 Goldsmith, H. H., Reilly, J., Lemery, K. S., Longley, S., & Prescott, A. (1993).  Preschool Laboratory 
Temperament Assessment Battery (PS Lab-TAB; Version 1.0). Technical Report, Department of 
Psychology, University of Wisconsin-Madison. 
11 Durbin, C. E., Klein, D. N., Hayden, E. P., Buckley, M. E., & Moerk, K. C. (2005). Temperamental 
emotionality in preschoolers and parental mood disorders. Journal of Abnormal Psychology, 114(1), 28. 
12 Clark, C. A., Sheffield, T. D., Wiebe, S. A., & Espy, K. A. (2013). Longitudinal associations between 
executive control and developing mathematical competence in preschool boys and girls. Child 
Development, 84(2), 662-677. 
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Stroop Tasks 

Task Descriptiona: 
In the original Stroop Color-Word task, a child is shown a series of color words in which each 
word is presented in the corresponding ink color (e.g., the word “red” is in red ink, “blue” is in 
blue ink, etc.). The child is then shown the same words, but each word is in a non-corresponding 
ink color (e.g., the word “red” is in green ink, the word “blue” is in white ink, and so on). The 
child must resist the tendency to read the word, and instead say aloud the color of the ink. Task 
variations exist for pre-literate children that use shapes (Shapes and Big/Little Stroop), fruits in 
different colors (e.g., a red banana; Fruits Stroop), and variations in which children are shown a 
photo of one setting or object (e.g., a sun) and must say a word with the opposite meaning (e.g., 
moon; Day/Night, Sun/Moon, and Snow/Grass Stroop). In all of these variations, the child’s 
automatic responses interfere with the task instructions and demands of the task. Accuracy 
and/or response time are recorded. Children who are better able to inhibit their pre-potent 
response and name the correct word, color, or object are given higher scores. 

Skill(s) Measured and Complexity: 

 Inhibition (also requires Attention Control) 
 Simple Skill 

This task has been described by researchers as a measure of response interference, interference 
control, inhibition, inhibitory control, working memory, the ability to learn and remember rules, 
cognitive flexibility, and effortful attention.1 2 3 4 5 6 7 8 9 10 Based on our analysis of the task and 
the behavior observed, we categorize or describe this task as a measure of inhibition, but note 
that attention control is also required to attend to the task. 

Ages: 
3 and up (modified for younger ages)b 

Developmental Domain: 

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 5-10 minutes 
 Administration Mode: Computer-Based Task; Behavioral Task 

Use in Research: 

 Stroop Tasks are most often used in task batteries that measure inhibitory control, EF, 
or EC.5 6 8 9 10 11 12 13 14   

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc: 
Reliability: 

 Internal Consistency: α = 0.93-0.99 (Day-Night Stroop)15 

 Test-Retest: 0.71-0.79 raw score, 0.46 difference score (1-week interval, 
undergraduates, Color-Word Stroop)16 d 

Validity:  
 Convergent: Associated with measures of behavioral self-regulation (0.22-0.40)17, 

cognitive flexibility (0.27-0.36)17, and updating, working memory (0.11-0.18)8 

 Concurrent/Predictive: Associated with measures of academic skills (0.01-0.50)17 
*Performance may differ for individuals with Attention-Deficit/Hyperactivity Disorder (ADHD) or 
frontal lobe damage17 

Number of Trials: 

Stroop Task Trials Pages 
Shapes11 13 7 3, 24 - 
Big/Little5 14 24 - 

Snow/Grass10 10 - 
Day/Night10 17 10, 16 - 
Sun/Moon2 6 16 2 (45 seconds/page) 

Fruits6 - 2 (45 seconds/page) 
Color/Word8 9 18 142 - 

Stroop Tasks are typically scored in the following ways: 

Shapes Big/Little Snow/Grass Day/Night Sun/Moon Fruits Color/Word 
Average 
across 
trials (1 
point for 
wrong 
response, 
2 points 
for self-
correct, 3 
points for 
correct).  
 
Sum 
across 
trials (0 
for 
incorrect, 
1 for self-
correct, 2 
for 
correct).  

Proportion 
of correct 
responses 
on conflict 
trials. 
 

Difference 
between 
percent 
correct and 
percent 
incorrect. 

Difference 
between 
percent 
correct 
and 
percent 
incorrect. 
 
Sum 
across 
trials (0 
for 
incorrect, 
1 for self-
correct, 2 
for 
correct). 
 

Average 
response 
latency and 
percent 
accuracy. 

 

Difference 
in number 
correct on 
incongruent 
trials 
relative to 
congruent 
trials. 

 

Difference 
in number 
correct on 
incongruent 
trials 
relative to 
congruent 
trials. 

Difference 
in RT 
between 
trials with 
incongruent 
word/color 
and trials 
with 
colored 
asterisks. 

 
Difference 
in RT 
between 
incongruent 
and 
congruent 
trials. 

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Method not specified. 
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Note: Scoring of this task requires training and the codebook or manual. 

Sample Scores: 
SHAPES STROOP 
Kochanska, Murray & Harlan (2000)11 

Age N Average Score 
1 (22 months) 106 1.80 (0.65) 
2 (33 months) 104 2.28 (0.64) 

Sample description: Typically developing children; predominantly Caucasian; 59% mothers 
college-educated, 58% family income >$40,000. 

Floyd & Kirby (2001)13 
Age N Points Earned (max=48)  
3-5 70 17.10 (7.99) 

Sample description: Children attending preschool; 56% of parents affiliated with university; 
11.4% receiving speech therapy; 3% had mild hearing difficulties. 

Murray & Kochanska (2002)7 

Age N Points Earned (max=48) 
5.5 83 20.69 (2.83) 

Sample description: Typically developing children; predominantly Caucasian; 12% mothers high-
school educated, 31% postgraduate education. 

BIG/LITTLE STROOP 
Wiebe et al. (2011)5 

Age N % Correct % Correct (Controlling for Non-Conflict 
Trials) 

RT on Correct Trials 
(sec) 

3 222 0.29 (0.29) -0.21 (0.30) 3.37 (4.05) 
Sample description: Typically developing, English-speaking children from a small city and rural 
county in the American Midwest; 76% White, 6% African American, 7% Hispanic, 11% 
multiracial; 42% eligible for public medical assistance; average maternal education 14 years.  

Clark et al. (2013)14  
Age N % Correct 

3 228 0.28 (0.30) 
Sample description: Typically developing, English-speaking children from a small city and rural 
county in the American Midwest; 76% White, 6% African American, 7% Hispanic, 11% 
multiracial; 42% eligible for public medical assistance; average maternal education 14 years. 

SNOW/GRASS STROOP 
Kim et al. (2013)10 

Age N Difference in % Correct and Incorrect 
3 100 0.25 (0.51) 
4 99 0.61 (0.50) 

Sample description: Typically developing American children from urban and rural communities; 
90% White, 3% Hispanic, 2% African American, 1% Asian, 4% Other; 30% parents high-school 
educated, 20% postgraduate education; 25% income <$40,000, 34% income >$70,000. 
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DAY/NIGHT STROOP 
Kim et al. (2013)10 

Age N Difference in % Correct and Incorrect 
3 100 0.37 (0.52) 
4 99 0.67 (0.47) 

Sample description: Typically developing American children from urban and rural communities; 
90% White, 3% Hispanic, 2% African American, 1% Asian, 4% Other; 30% parents high-school 
educated, 20% postgraduate education; 25% income <$40,000, 34% income >$70,000.  

McClelland et al. (2014)17 
Age N Points Earned (max=32) 
3-5 198 23.50 (9.12) 

Sample description: Typically developing children from Pacific Northwest United States; 50% 
enrolled in Head Start; 61% White, 18% Latino, .5% African American, 1% Middle Eastern, 13% 
multiracial, 1% other; 14% Spanish-speaking.  

SUN/MOON STROOP 
Gerstadt, Hong, & Diamond (1994)2  

Age N % Correct Average Latency (seconds) 
3.5 20 0.71 (0.91) 2.09 (1.42) 
4 20 0.69 (0.89) 1.65 (1.24) 

4.5 20 0.63 (0.89) 1.18 (1.35) 
5 20 0.78 (0.94) 1.23 (1.29) 

5.5 20 0.76 1.4 
6 20 0.87 1.31 

6.5 20 0.86 1.22 
7 20 0.92 1.31 

Sample description: Typically developing children.  

Archibald & Kerns (1999)6 
Age N Interference Score 

7 15 -0.31 (0.11)  
8 12 -0.26 (0.10) 
9 13 -0.28 (0.09) 

10 25 -0.17 (0.11) 
11 8 -0.12 (0.17) 
12 16 -0.15 (0.07) 

Sample description: Typically developing children; mean(SD) of IQ: 110(10.5). 

FRUITS STROOP 
Archibald & Kerns (1999)6  

Age N Interference Score 
7 15 -0.31 (0.11)  
8 12 -0.26 (0.10) 
9 13 -0.28 (0.09) 

10 25 -0.17 (0.11) 
11 8 -0.12 (0.17) 
12 16 -0.15 (0.07) 
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Sample description: Typically developing children; mean(SD) of IQ: 110(10.5). 

COLOR/WORD STROOP 
 Miyake et al. (2000)8 

Age N Difference in RT (ms) 
Undergraduates 137 166 (60) 

Sample description: English-speaking American undergraduate students. 

Zook et al. (2004)9 
Age N Difference in RT (ms) 

Undergraduates 85 209.19 (136.24) 
Sample description: English-speaking undergraduate students. 

Strauss et al. (2005)18 

Age N RT on Congruent Trials 
(ms) 

RT on Incongruent Trials 
(ms) 

Difference in RT  
(ms) 

Undergraduates 39 679 (102) 811 (128) 132 (64) 
Sample description: English-speaking undergraduate students.

1 Stroop, J. R. (1935). Studies of interference in serial verbal reactions. Journal of Experimental 
Psychology, 18(6), 643. 
2 Gerstadt, C. L., Hong, Y. J., & Diamond, A. (1994). The relationship between cognition and action: 
Performance of children 3.5–7 years old on a Stroop-like day-night test. Cognition, 53, 129–153.  
3 Montgomery, D. E., & Koeltzow, T. E. (2010). A review of the day–night task: The Stroop paradigm and 
interference control in young children. Developmental Review, 30(3), 308-330. 
4 Langenecker, S. A., Zubieta, J. K., Young, E. A., Akil, H., & Nielson, K. A. (2007). A task to manipulate 
attentional load, set-shifting, and inhibitory control: Convergent validity and test–retest reliability of the 
Parametric Go/No-Go Test. Journal of Clinical and Experimental Neuropsychology, 29(8), 842-853. 
5 Wiebe, S. A., Sheffield, T., Nelson, J. M., Clark, C. A., Chevalier, N., & Espy, K. A. (2011). The structure of 
executive function in 3-year-olds. Journal of Experimental Child Psychology, 108(3), 436-452. 
6 Archibald, S.J. & Kerns, K.A. (1999). Identification and description of new tests of executive functioning in 
children. Child Neuropsychology, 5(2), 115-129.  
7 Murray, K. T., & Kochanska, G. (2002). Effortful control: Factor structure and relation to externalizing and 
internalizing behaviors. Journal of Abnormal Child Psychology, 30(5), 503-514. 
8 Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A., & Wager, T. D. (2000). The unity 
and diversity of executive functions and their contributions to complex “frontal lobe” tasks: A latent 
variable analysis. Cognitive Psychology, 41(1), 49-100. 
9 Zook, N. A., Davalos, D. B., DeLosh, E. L., & Davis, H. P. (2004). Working memory, inhibition, and fluid 
intelligence as predictors of performance on Tower of Hanoi and London tasks. Brain and Cognition, 56(3), 
286-292. 
10 Kim, S., Nordling, J. K., Yoon, J. E., Boldt, L. J., & Kochanska, G. (2013). Effortful control in “hot” and 
“cool” tasks differentially predicts children’s behavior problems and academic performance. Journal of 
Abnormal Child Psychology, 41(1), 43-56. 
11 Kochanska, G., Murray, K. T., & Harlan, E. T. (2000). Effortful control in early childhood: Continuity and 
change, antecedents, and implications for social development. Developmental Psychology, 36, 220–232.  
12 Zhou, Q., Chen, S. H., & Main, A. (2012). Commonalities and differences in the research on children’s 
effortful control and executive function: A call for an integrated model of self‐regulation. Child 
Development Perspectives, 6(2), 112-121. 
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13 Floyd, R. G., & Kirby, E. A. (2001). Psychometric properties of measures of behavioral inhibition with 
preschool-age children: Implications for assessment of children at risk for ADHD. Journal of Attention 
Disorders, 5(2), 79-91. 
14 Clark, C. A., Sheffield, T. D., Wiebe, S. A., & Espy, K. A. (2013). Longitudinal associations between 
executive control and developing mathematical competence in preschool boys and girls. Child 
Development, 84(2), 662-677. 
15 McClelland, M. M., Cameron, C. E., Duncan, R., Bowles, R. P., Acock, A. C., Miao, A., & Pratt, M. E. 
(2014). Predictors of early growth in academic achievement: The Head-Toes-Knees-Shoulders 
task. Frontiers in Psychology, 5(599), 1-14. 
16 Strauss, G. P., Allen, D. N., Jorgensen, M. L., & Cramer, S. L. (2005). Test-retest reliability of standard and 
emotional stroop tasks an investigation of color-word and picture-word versions. Assessment, 12(3), 330-
337. 
17 Lansbergen, M. M., Kenemans, J. L., & Van Engeland, H. (2007). Stroop interference and attention-
deficit/hyperactivity disorder: A review and meta-analysis. Neuropsychology, 21(2), 251-262. doi: 
http://dx.doi.org/10.1037/0894-4105.21.2.251 

http://psycnet.apa.org/doi/10.1037/0894-4105.21.2.251
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Tower of Hanoi 

Task Descriptiona:  
The child is shown a target configuration of five-rings on three pegs. Starting from an initial 
configuration, s/he must move discs across pegs to correctly assemble the target configuration 
in the fewest moves possible. S/he may be instructed to follow certain rules (e.g., only move 
one disk at a time, a larger disk can never be on top of a smaller disk, all discs must be placed on 
one of the pegs, etc.), and is told to complete the task in the fewest moves possible, and 
sometimes as fast as possible. Task variations include changing the number of pegs and/or the 
number of discs, and correctly configuring the discs in a select number of moves. The task can 
be administrated with actual disks and pegs or on a computer/tablet. Number of moves and/or 
successful completion is recorded. Children who can execute a strategy for efficiently 
assembling the target configuration are given higher scores.  

Skill(s) Measured and Complexity: 

 Problem-Solving (also requires Planning) 
 Complex Skill 

This task has been described by researchers as an index of inhibitory control, working memory, 
problem-solving, planning, or EF.1 2 3 4 5 6 Based on our analysis of the task and the behavior 
observed, we categorize or describe this task as a measure of problem-solving, but note that 
planning is also required. 

Ages:  
3 and upb 

Developmental Domain:  

 Cognitive (task requires internal cognitive processes) 
 Visual (task relies on visual processing) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 10-30 minutes 
 Administration Mode: Computer-Based Task; Behavioral Task 

Use in Research:  

 The Tower of Hanoi is very similar to, and is often used in conjunction with, the Tower of 
London. In the Tower of London, the child is shown three colored balls and three pegs 
which can hold 1, 2, and 3 balls respectively. The child is given the task of transforming 
the initial configuration into various goal configurations in the fewest moves possible, 
following certain rules.7 6 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
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Psychometric Propertiesc:  
Reliability: 

 Internal Consistency: α = 0.908; α = 0.777  
 Test-Retest: 0.53 (30- to 40-day interval, ages 7-10)4 d 

Validity: 
 Convergent: Associated with measures of inhibition (0.18)6 and working memory (0.22)6 
 Concurrent/Predictive: Associated with measures of fluid intelligence (-0.39)6 

Number of Trials: 

Study Problems Trials Attempts Discontinuation 
Study A5 6 1/problem - After 20 moves 

Study B4 18 (3-9 
moves each) 

- Up to 
3/problem 

- 

Study C2 

3 practice (15 
moves each); 
2 target (15 
moves each) 

- - - 

Study D1 22 (7-15 
moves each) 

- - - 

Study E6 4 (31 or more 
moves each) 

- - After 100 moves 

Tower of Hanoi is typically scored in the following ways: 

Scoring Method Description 
Total Points5 Total points earned for successfully completed 

problems, where the point-value assigned to each 
problem corresponds to the minimum number of 
moves necessary.  

Highest Level of Task Completion4 Task difficulty is defined as the minimum number of 
moves necessary to make the configuration. 
Note: Task ends when the child fails two problems 
consecutively. 

Sum of Number of Moves2 Sum of number of moves made to complete 
problems. 

Number of Correctly Completed1 Number of times the child successfully completed 
the task in the designated number of moves. 
Note: In this version of the Tower of Hanoi, the child 
was instructed to complete the task in a select 
number of moves. 

Number of Excess Moves6 Total number of excess moves above minimum 
required to complete task across four problems. 

Note: Scoring of this task requires training and the codebook or manual.  

                                                            
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Method not specified. 
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Sample Scores: 
Bull, Epsy, & Senn (2004)5 

Age N Points Earned (max=27) 
3-6 59 11.73 (7.70) 

Sample description: Typically developing children. 

Bishop et al. (2001)4 
Age N # of Moves in Hardest Level Successfully Completed (max=9) 
7-8 66 5.8 (1.39) 

9-10 83 6.3 (1.74) 
11-12 56 7.2 (1.77) 
13-15 33 6.8 (1.65) 
18-26 20 8.3 (1.50) 

Sample description: Typically developing British children from a range of social backgrounds. 
Adults recruited among hospital staff. 

Miyake et al. (2000)2 
Age N Sum of # of Moves (min=30) 

Undergraduates 136 46 (12) 
Sample description: English-speaking American undergraduate students. 

Welsh & Huzinga (2001)1 
Age N # of Correctly Completed Items (max=22) 

Undergraduates 50 10.96 (4.23) 
Sample description: Undergraduate students. 

Zook et al. (2004)6 
Age N # of Excess Moves (max=274) 

Undergraduates 85 113.3 (59.68) 
Sample description: English-speaking undergraduate students.

1 Welsh, M. C., & Huizinga, M. (2001). The development and preliminary validation of the Tower of Hanoi-
Revised. Assessment, 8(2), 167-176. 
2 Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A., & Wager, T. D. (2000). The unity 
and diversity of executive functions and their contributions to complex “frontal lobe” tasks: A latent 
variable analysis. Cognitive Psychology, 41(1), 49-100. 
3 Best, J. R., Miller, P. H., & Naglieri, J. A. (2011). Relations between executive function and academic 
achievement from ages 5 to 17 in a large, representative national sample. Learning and Individual 
Differences, 21(4), 327-336. 
4 Bishop, D. V. M., Aamodt‐Leeper, G., Creswell, C., McGurk, R., & Skuse, D. H. (2001). Individual 
differences in cognitive planning on the Tower of Hanoi task: Neuropsychological maturity or 
measurement error? Journal of Child Psychology and Psychiatry, 42(4), 551-556. 
5 Bull, R., Espy, K. A., & Senn, T. E. (2004). A comparison of performance on the Towers of London and 
Hanoi in young children. Journal of Child Psychology and Psychiatry, 45(4), 743-754. 
6 Zook, N. A., Davalos, D. B., DeLosh, E. L., & Davis, H. P. (2004). Working memory, inhibition, and fluid 
intelligence as predictors of performance on Tower of Hanoi and London tasks. Brain and Cognition, 56(3), 
286-292. 
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7 Welsh, M. C., Satterlee-Cartmell, T., & Stine, M. (1999). Towers of Hanoi and London: Contribution of 
working memory and inhibition to performance. Brain and Cognition, 41(2), 231-242. 
8 Humes, G. E., Welsh, M. C., Retzlaff, P., & Cookson, N. (1997). Towers of Hanoi and London: Reliability 
and validity of two executive function tasks. Assessment, 4(3), 249-257. 
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Walk-A-Line Slowly/Balance Beam 

Task Descriptiona: 
The child is instructed to walk a line (~6-12 feet) as slowly as possible. Task variations include 
changing the number of times the child must walk the line at various paces (i.e., normal, slower, 
or slowest possible pace). Completion time is recorded. Children who are able to walk slowest or 
to slow down the most on successive trials are given higher scores (calculated by the difference 
in seconds between regular and slower trials).  

Skill(s) Measured and Complexity: 

 Inhibition 
 Simple Skill 

This task has been described by researchers as a measure of inhibitory control, inhibition of 
motor response, EF, EC, impulsivity, and self-control.1 2 3 4 5 6 Based on our analysis of the task 
and the behavior observed, we categorize or describe this task as a measure of inhibition. 

Ages: 
3-6b 

Developmental Domain:  

 Cognitive (task engages cognitive processes to manage external behavior) 
 Physical (task relies on behavioral/motor action) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 5 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 Walk-A-Line Slowly is most often used in task batteries that measure EF and EC.1 2 3 4 5 6 
 It has been used as an outcome measure in longitudinal studies of mother-child 

attachment and preschool programs.5 

Psychometric Propertiesc d: 
Validity: 

 Convergent: Associated with measures of executive function (0.50)3 
 Concurrent/Predictive: Associated with measures of academic skills (0.37-0.46)3 and 

learning-related behaviors (0.41)3 

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
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Number of Trials: 

Study Number of Trials Description 
Study A4 3 Each time asked to walk slower than previous time. 
Study B1 2 Both times walk as slowly as possible. 
Study C6 2 First time walk normally, second time walk as slow as possible. 
Study D2 3 Each time asked to walk slower than previous time. 
Study E5 4 First two trials at normal speed, next two trials as slow as 

possible. 
Study F3 3 First time walk normally, second and third time slowly (Only 

measure time of 3rd walk). 

Walk-a-Line Slowly is typically scored in the following ways: 

Scoring Method Description 
Difference Difference between fastest and shortest walk times.4 

Difference between first and second trial.6 

Difference between average of two slow trials and average of two 
normal trials.5 

Percent Reduction Percent reduction from first to second trial.1 
Average percentage by which reduced speed on successive trials.2 

Time Time on third trial.3 
Note: Scoring of this task requires training, the codebook or manual, and inter-rater reliability 
among all observers/coders. 

Sample Scores: 
Willoughby, Kupersmidt & Voegler-Lee (2012)4 

Age N Difference in Fastest and 
Slowest Trial (sec) 

4 756 4.4 (5.3) 
Sample description: Typically developing children; 59% African American, 33% Caucasian, 7% 
Hispanic, 2% Other. 

Bierman et al. (2008)1 
Age N % Reduction on 2nd Trial 

5 335 45 (50) 
Sample description: Typically developing children; 42% European American, 25% African 
American, 17% Hispanic; predominantly socioeconomically disadvantaged. 

Smith-Donald et al. (2007)6 
Age N Difference in Normal and Slow Walk (sec) 

5 63 2.0 (3.67) 
Sample description: Typically developing children; 67% Hispanic, 25% Black, 8% Other; mean 
annual income = $16,705; 86% single-parent homes. 

Karalunas et al. (2016)2 
Age N % Reduction on Successive Trials 
5-6 103 85 (86) 

Sample description: Typically developing (N=44) and Attention-Deficit/Hyperactivity Disorder 
(ADHD)-diagnosed (N=63) children from rural and urban communities. 
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Olson, Bates, Bayles (1990)5 

Age N Difference in Average Normal and Slow Walk (sec) 
6 79 17.49 (15.49) 

Sample description: Typically developing children; 19% working class, 63% middle class, 17% 
upper-middle class.

1 Bierman, K. L., Nix, R. L., Greenberg, M. T., Blair, C., & Domitrovich, C. E. (2008). Executive functions and 
school readiness intervention: Impact, moderation, and mediation in the Head Start REDI 
program. Development and Psychopathology, 20(3), 821-843. 
2 Karalunas, S. L., Bierman, K. L., & Huang-Pollock, C. L. (2016). Test–retest reliability and measurement 
invariance of executive function tasks in young children with and without ADHD. Journal of Attention 
Disorders. doi: 10.1177/1087054715627488. 
3 Brock, L. L., Rimm-Kaufman, S. E., Nathanson, L., & Grimm, K. J. (2009). The contributions of ‘hot’ and 
‘cool’ executive function to children's academic achievement, learning-related behaviors, and 
engagement in kindergarten. Early Childhood Research Quarterly, 24(3), 337-349 
4 Willoughby, M. T., Kupersmidt, J. B., & Voegler-Lee, M. E. (2012). Is preschool executive function causally 
related to academic achievement? Child Neuropsychology, 18(1), 79-91. 
5 Olson, S. L., Bates, J. E., & Bayles, K. (1990). Early antecedents of childhood impulsivity: The role of 
parent-child interaction, cognitive competence, and temperament. Journal of Abnormal Child 
Psychology, 18(3), 317-334. 
6 Smith-Donald, R., Raver, C. C., Hayes, T., & Richardson, B. (2007). Preliminary construct and concurrent 
validity of the Preschool Self-regulation Assessment (PSRA) for field-based research. Early Childhood 
Research Quarterly, 22(2), 173-187. 
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Yarn Tangle 

Task Descriptiona: 
The child is left alone to untangle a ball of yarn for a given time interval. His/her persistence on 
the task is recorded. Children who are able to stay on task in spite of difficulty and boredom are 
given higher scores. 

Skill(s) Measured and Complexity: 

 Persistence 
 Complex Skill 

This task has been described by researchers as a measure of emotion regulation and 
persistence.1 2 Based on our analysis of the task and the behavior observed, we categorize or 
describe this task as a measure of persistence. The task also requires focus, in order to 
persevere and untangle the knot, and emotion regulation, in order to persist on the task in the 
midst of frustration. 

Ages:  
3-5b 

Developmental Domain:  

 Cognitive (task engages cognitive processes to untangle yarn) 
 Emotional (“hot” task in which child must manage frustration/boredom) 

Measurement Strategy: 

 Type of Assessment: Structured Research Task 
 Location/Context: Structured Research Setting 
 Administrator: Trained Researcher/Observer 
 Administration Time: 2-5 minutes 
 Administration Mode: Behavioral Task 

Use in Research:  

 Yarn Tangle is part of the Laboratory Temperament Assessment Battery (Lab-TAB), 
Middle Childhood Version.3 

Psychometric Propertiesc d: 
Reliability: 

 Internal Consistency: 0.94 (ICC)1 e  

                                                            
a This is a general task description. Individual studies may adapt the measure to fit their specific needs, 
population, or context. 
b This range reflects the ages included in the studies we reviewed. 
c The psychometric properties refer to reports of the measure on its own, not as part of a task battery. 
d Complete psychometric information is not available either because the statistic is not applicable to the 
measure, the information does not exist, or it was not reported in the studies we reviewed for this 
measure. 
e The ICC refers to the interval scores that were averaged across the task (10 second epochs) to create the 
average score. 
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Validity: 
 Convergent: Associated with measures of effortful control (0.14-0.32)1, inhibition 

(0.21)1, gross motor control (0.17-0.18)1, attention (0.14)1, delay of gratification or 
impulsivity (0.19-0.32)1, and teacher-reported attention and inhibition (0.17)1 

Number of Trials: 
N/A 

Yarn Tangle is typically scored in the following ways: 

Scoring Method Description 
Average Persistence Score1 2 Average scores across each 10-second epoch: 

 1 = no attempt or refusal to engage in task;  
 2 = minimally engaged in task;  
 3 = engaged in task half the time, or on and off;  
 4 = engaged in task most to all of the time;  
 5 = intensely and actively engaged in task most to all 

of the time, and never actively quit. 
Child’s Overall Effort3 Rated from 0-2 every 10-second epoch. 
Intensity of Interest3 Coded from 0-2 based on facial expression every 10-

second epoch. 
Presence of Positivity3 Coded as 0 or 1 every 10-second epoch. 
Presence of Negativity3 Coded as 0 or 1 every 10-second epoch. 
Attention3 Number of attention shifts recorded after every 10-

second epoch. 
Focus3 Focus on yarn, coded as 0 or 1 every 10-second epoch. 
Latency to First “Quit”3 The amount of time it takes for the child to either give up 

or be off task (disengaged or not purposefully touching 
the yarn), must be at least 5 seconds. 

Duration of On-Task Work3 Total number of seconds that the on-task works lasts. 
Note: Scoring of this task requires training, the codebook or manual, and inter-rater reliability 
among all observers/coders. 

Sample Scores: 
Sulik et al. (2010)1 

Age N Persistence Score 
(Range: 1-5) 

3-5 754 3.31 (1.55) 
Sample description: Typically developing children from Texas and Florida; 27% European 
American, 50% African American, 23% Hispanic; mean maternal education vocational training. 

1 Sulik, M. J., Huerta, S., Zerr, A. A., Eisenberg, N., Spinrad, T. L., Valiente, C., ... & Edwards, A. (2010). The 
factor structure of effortful control and measurement invariance across ethnicity and sex in a high-risk 
sample. Journal of Psychopathology and Behavioral Assessment, 32(1), 8-22. 
2 Merz, E. C., Landry, S. H., Williams, J. M., Barnes, M. A., Eisenberg, N., Spinrad, T. L., ... & Phillips, B. 
M. (2014). Associations among parental education, home environment quality, effortful control, and 
preacademic knowledge. Journal of Applied Developmental Psychology, 35(4), 304-315. 
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3 Goldsmith, H.H., Reilly, J., Lemery, K.S., Longley, S., & Prescott, A. (2012). The Laboratory Temperament 
Assessment Battery: Middle Childhood Version. Description of Procedures. Department of Psychology, 
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