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Abstract

Understanding and evaluating executive functions (EF) in early childhood remains a pivotal concern
for both academic research and practical implementation. Despite the increasing attention devoted to
this domain, existing assessment methods vary significantly in scope, intent, and usability. This
research examines EF tools applied to children aged 2 to 6, focusing on studies published between
2000 and 2025. Performance-based tasks, while structured and psychometrically sound, often fall
short in capturing behavior in real-life settings. In contrast, rating scales and observational tools offer
contextually rich data but frequently lack rigorous validation. Neuropsychological batteries provide
reliable and valid results, yet their reliance on expert administration and time-intensive procedures
limits their application in everyday contexts. Emerging digital assessments enhance flexibility and
efficiency; however, they pose concerns regarding digital equity, cultural appropriateness, and
ecological validity. The research concludes that no single instrument adequately captures the
multifaceted nature of EF in young children. A blended assessment model—attuned to developmental
dynamics and sociocultural variability—may offer a more holistic and pragmatic framework for
researchers, educators, and policy actors alike.
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Introduction

Executive functions (EF) refer to a set of cognitive capacities that support goal-directed
behavior through planning, monitoring, and adaptation (Barkley, 2012). During early childhood, these
abilities develop rapidly, forming the foundation for both academic learning and social-emotional
functioning (Davidson et al., 2006; Hughes & Ensor, 2001). The core dimensions—working memory,
inhibition, and cognitive flexibility—are often treated as distinct, though in practice they interact
closely (Miyake et al., 2000; Garon et al., 2008). Strong early EF skills have been associated not only
with school readiness (Blair & Raver, 2015) but also with long-term academic achievement extending
into adolescence (Best et al., 2011; Allan et al., 2014).

This review adopts a mapping approach to explore how EF is assessed in children aged 2 to 6,
focusing specifically on how current methods align with developmental demands, educational settings,
and cultural-linguistic contexts (Munn et al., 2018; Campbell et al., 2023). In doing so, it aims to trace
the scope and distribution of tools in the literature and identify areas where empirical coverage
remains limited.

Selecting the right tool to assess EF in young children is rarely straightforward. Teachers,
clinicians, and researchers alike face challenges stemming from children’s short attention spans,
language variability, and the cultural specificity of many assessment tasks (Howard et al., 2021;
Baggetta & Alexander, 2016). The sheer number of available instruments can further complicate
decision-making, contributing to fragmentation across studies (Toplak et al., 2013). Against this
backdrop, the current review seeks to classify EF measurement tools into coherent categories and
provide a structured overview that may guide future research and practice.

Rationale, Review Objectives, and Structure

The assessment of executive functions (EF) in early childhood has garnered increasing
empirical attention over the past two decades, reflecting the growing recognition of EF as a
foundational mechanism for cognitive, emotional, and behavioral regulation during the preschool
years (Diamond, 2013; Blair, 2016). However, the literature is highly heterogeneous. EF assessment
tools diverge not only in format—ranging from direct performance tasks to behavior rating scales and
digital applications—but also in theoretical underpinnings, psychometric rigor, and contextual
adaptability (Baggetta & Alexander, 2016; Zelazo & Carlson, 2020). While previous reviews have
primarily focused on evaluating psychometric validity or educational relevance (Gioia et al., 2003;
Becker et al., 2023), few have undertaken a systematic categorization of these tools within a unified
conceptual map.

This mapping review seeks to address that lacuna by offering a taxonomically structured
overview of EF assessment approaches for children aged 2 to 6. Rather than appraising study quality,
the objective is to chart the landscape of assessment tools, grouping them by methodological genre—
performance-based tasks, observational tools, neuropsychological instruments, rating scales, and
digital platforms—and to delineate critical gaps related to developmental sensitivity, cultural
specificity, and technological accessibility (Howard et al., 2021; Campbell et al., 2023).

By organizing the literature in this way, the review serves three primary purposes: to support
practitioners in selecting developmentally and culturally appropriate tools; to aid researchers in
identifying underrepresented assessment modalities; and to guide policymakers in recognizing areas
where the evidence base remains insufficient for programmatic decision-making (McClelland et al.,
2014; Blair & Raver, 2015). The methodological procedures that underlie study selection,
categorization, and synthesis are detailed in the subsequent section, following PRISMA 2020
guidelines for transparency and replicability (Page et al., 2021).
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Methods

This review follows the structure of a mapping study, rather than a conventional systematic
review. Accordingly, it does not include a quality appraisal of the selected literature. Instead, emphasis
was placed on the transparency and replicability of the search and selection procedures, consistent
with the PRISMA 2020 framework (Page et al., 2021).

A comprehensive search was conducted across five databases—PsycINFO, PubMed, Web of
Science, Scopus, and ERIC—to identify studies published between 2000 and 2025 that focus on
executive function (EF) assessment in early childhood. The search strategy combined the core terms
“executive function” and “early childhood” (including related terms such as “preschool” and
“nursery”’) with modifiers like “measurement,” “assessment,” “developmental sensitivity,” “cultural
adaptation,” and “technology-based assessment.”

Studies were included if they were written in English, involved children aged 2 to 6, and
focused on EF assessment through empirical research, systematic reviews, adaptation studies, or meta-
analyses. Publications were excluded if the full text was unavailable or if the content did not pertain
directly to the preschool population.

The selection process unfolded in several stages. An initial pool of 83 records was retrieved.
After removing 12 duplicates, 71 unique entries were screened by title and abstract. Of these, 20 were
excluded for not meeting inclusion criteria. The full texts of 51 articles were then reviewed, and 11
were removed due to insufficient relevance in terms of scope or methodology. Ultimately, 40 studies
were retained for final analysis.

For analytic purposes, studies were grouped according to five widely recognized EF
assessment categories: performance-based tests, behavioral rating scales, observational methods,
neuropsychological instruments, and technology-assisted tools. A descriptive synthesis was carried out
within this classification framework.

Theoretical Foundations of Executive Functions

Executive functions (EF) encompass a set of cognitive skills essential for goal-oriented
behavior, including planning, initiating, monitoring, and adjusting one’s actions as needed (Miyake et
al., 2000; Diamond, 2013). Among these, working memory, inhibitory control, and cognitive
flexibility are typically identified as core components. These skills support not only academic
development but also interpersonal relationships, emotional regulation, and broader self-regulatory
processes (Blair & Razza, 2007; Denham et al., 2012; Allan et al., 2014).

The period between ages 3 and 6 represents a critical window for EF development, driven by
structural and functional maturation within the prefrontal cortex (Garon et al., 2008; Gilmore et al.,
2021). Developmental milestones appear sequentially: working memory tends to emerge around age
three, followed by inhibitory control, and later, cognitive flexibility, typically consolidating by age
five (Diamond, 2013; Doebel, 2020; Neuenschwander et al., 2022).

Rather than operating in isolation, these components often function as a unified construct
during early childhood. Empirical work involving factor analysis supports this view, particularly in
children aged three to five, where EF presents as a single latent factor (Wiebe et al., 2011; Hughes et
al., 2010).

The literature also distinguishes between “cold” EF—those rooted in abstract,
decontextualized tasks—and “hot” EF, which emerge in emotionally salient or socially complex
situations (Zelazo & Carlson, 2012). The latter are especially relevant for motivation, peer interaction,
and real-world adaptation (Carlson, 2005; Denham et al., 2012).
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Early identification of EF profiles is increasingly recognized as essential for both diagnostic
and educational planning purposes. Difficulties in EF have been linked to neurodevelopmental
conditions such as ADHD (Barkley, 2012; Willoughby et al., 2021), while higher EF capacity
correlates with early success in foundational academic domains like literacy and mathematics
(Traverso et al., 2015; Blair & Razza, 2007).

Supportive strategies for fostering EF include offering consistent routines, clear instructions,
and structured learning environments. One-on-one guidance and emotionally safe contexts further
enhance these skills (Diamond, 2013; Blair, 2016; Howard et al., 2021). Crucially, interventions that
account for individual variation and environmental factors tend to be more effective (McClelland,
Acock, & Morrison, 2014; Moffitt et al., 2011).

According to Blair and Raver (2015), EF serves as a robust predictor of school readiness, and
its development during the preschool years provides long-term benefits. Measuring EF in this period is
not only important for early detection of developmental risks but also for evaluating the impact of
educational programs (Zelazo & Carlson, 2020). As Howard and Melhuish (2017) observe, a clearer
understanding of EF supports the design of more individualized learning pathways. In line with this,
Bull and Lee (2014) emphasize that EF assessments can help anticipate academic difficulties well
before they fully manifest in formal schooling.

Performance-Based Tests

Among the most widely used tools for assessing executive function (EF) in early childhood
are performance-based tasks. These assessments are structured activities designed to isolate and
evaluate specific cognitive processes such as working memory, inhibitory control, and cognitive
flexibility (Carlson, 2005; Espy & Cwik, 2004). While often presented in engaging or game-like
formats, they follow strict protocols to ensure consistency across administrations.

Despite their popularity, these tasks are not without limitations. Their outcomes can be
sensitive to contextual variables, particularly in young children. A child's familiarity with the testing
environment, their comfort level with the examiner, or momentary shifts in attention can all influence
results. Because these instruments are usually administered in controlled settings, they may not fully
reflect a child's functioning in more natural, everyday contexts (Zelazo, 2006; Beck et al., 2011). For
this reason, performance data should be interpreted alongside other sources of information to provide a
more comprehensive view.

A variety of tasks are commonly employed to assess EF. For cognitive flexibility, the
Dimensional Change Card Sort (DCCS) is frequently used. Inhibitory control is often evaluated
through simple paradigms like the pencil-tap task or “Simon Says” (Carlson & Moses, 2001). Go/no-
go tasks, although basic in structure, place considerable demands on response inhibition. The Bear—
Dragon task introduces a playful social element, requiring children to follow or suppress commands
depending on the puppet issuing them. Working memory is typically assessed via backward digit
recall, though interpretations may vary depending on the child’s verbal proficiency (Arslan & Aydin,
2019). The Head-Toes-Knees-Shoulders (HTKS) task stands out for integrating multiple EF domains
in a group-friendly classroom format (McClelland et al., 2014; Cameron et al., 2014).

There is strong evidence supporting the reliability of these instruments. Studies have
demonstrated that tasks such as HTKS can produce consistent scores across sessions, age groups, and
raters (Becker et al., 2023; Bull et al., 2008; Swanson et al., 2009). However, consistency does not
necessarily equate to contextual relevance. While HTKS scores are correlated with academic
outcomes, interpretations should consider the broader developmental context (Cameron et al., 2014).
As with all EF assessment tools, performance-based measures are most informative when used as part
of a broader, multi-method evaluation strategy.
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Table 1. Performance-Based Tests
Test Age EF Component Reliability . Ecological NN
Name Range Measured (0) Validity Validity Advantages Limitations
Cognitive Good construct Quick, measures Requires lab
DCCS 37 piexibility B5-91 {kidity Low flexibility setting
. . Language-free, Instructions
PTT 3-6 Inhibitory .82 Strgn_g internal Moderate  brief may be difficult
Control validity .. .
administration  to understand
Go/No- Inhibitory Measures Low— Clear Sensitive to
3-6 78—-.87 response .
Go Control A Moderate  measurement motivation
inhibition
Day— . Measures May cause
Night 4-6 Inhibitory .76-.88 conflicting Low Mea,s‘.“.e s mental conceptual
Control flexibility .
Stroop response confusion
. . Visual-
Simon 3-5 Inhibitory - auditory High Game-based, fun Hard to .
Says Control . standardize
matching
Attention / Valid attention Measures
Flanker 4-7  Inhibitory .81 Moderate . Requires tablet
filter stimulus control
Control
. Assesses
BDST 47  orking 79 auditory Low Measures Depends on
Memory working memory verbal skills
memory
Multiple
o Related to .
HTKS 4.8 (Inhllbl.t(.)ry + 89 academic High Can be used in Commands.may
Flexibility + . classroom be challenging
achievement
Memory)
Multiple Improved
B (Inhibitory + e . Increased May be time-
HTKS-R 48 pyoxibiliy + 1 predictive  High difficulty levels consuming
power
Memory)

Behavioral Rating Scales

Rather than assessing executive function (EF) through direct interaction with the child,
behavioral rating scales rely on adult observations to infer EF-related abilities. Typically, a caregiver
or teacher familiar with the child evaluates behaviors such as sustained attention, impulse control, and
emotional regulation across everyday situations (Gioia et al., 2003; Barkley, 2012). One widely
recognized tool in this category is the Behavior Rating Inventory of Executive Function—Preschool
version (BRIEF-P), which gathers structured feedback from both parents and teachers to generate a
profile of EF strengths and weaknesses (Gioia et al., 2003).

These scales offer a valuable counterbalance to performance-based assessments. Because they
capture how children behave in real-world contexts—rather than under artificial test conditions—they
provide insight into how EF skills manifest in daily routines. Moreover, when multiple informants
contribute data, a more nuanced and contextually diverse picture of the child’s functioning can emerge
(Barnes et al., 2018b; Backer-Grendahl et al., 2016).

Nonetheless, several limitations accompany this approach. Observational reports are
inherently subjective and can vary depending on the rater’s expectations, experiences, or familiarity
with the child. Two adults may interpret the same behavior differently, especially if the child displays
externalizing difficulties or inconsistent behavior across settings (Beck et al., 2011; Barnes et al.,
2018Db). For this reason, scores derived from behavioral scales are best interpreted in conjunction with
objective measures and, where possible, triangulated across multiple observers.
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Table 2. Behavioral Rating Scales

Test Age Component Reliability Validity Eco.l oglcal Advantages Limitations
Name Range (o) Validity
Measured
BRIEF-P 2-5 Multiple 8095 Con;trt_mt& High Parent/te.acher Pptenﬂal for
predictive observation bias
. Construct . Short and High
CHEXI  4-12 Multiple 7290 validity High understandable subjectivity
Inhibitory Construct . Temperament- Indirect
CBQ 37 Control 70-89 validity High based measurement
Strong . . .
PSM 35 Multiple 85 contextual Moderatef Easily apphca‘ple in Qbserver
(Rating) fit High classroom settings influence
Observational Methods

Observation-based assessments offer an alternative means of evaluating executive function
(EF) by focusing on how these skills manifest during everyday experiences. Unlike standardized tests,
which isolate cognitive processes in controlled conditions, observational methods aim to capture how
EF operates in real time—often within familiar environments like classrooms or play settings (Raver
et al., 2011). In these contexts, educators or researchers record behaviors such as sustained attention,
impulse control, and problem-solving as they naturally occur during routine activities.

One commonly cited example is the Child Behavior Rating Scale, developed by Bronson et al.
(1995), which evaluates children’s attention and regulation skills in classroom settings. Another
approach, the Executive Function Mapping Protocol created by Bailey and colleagues (2018), uses a
structured coding system to identify how various classroom interactions elicit EF-related behaviors.

Because these methods document spontaneous actions in realistic environments, they can
reveal nuanced aspects of children’s self-regulation that might not emerge during one-on-one testing
sessions (Cameron et al., 2021; Ahmed et al., 2021). At the same time, this naturalism introduces
challenges. Ratings can vary depending on the observer’s interpretations, and differences in classroom
dynamics or instructional style can influence how EF skills are expressed (Baggetta & Alexander,
2016). Moreover, observational data can be difficult to standardize since no two settings or time points
are exactly alike. For this reason, multiple observations or assessments by different raters are often
recommended to increase the reliability and interpretability of the results.

Table 3. Observational Assessment Scales

Test Age Component Reliability Validity Eco} oglcal Advantages Limitations
Name Range (o) Validity
Measured
Validity of Applied in real .
PSRA-O 3-5 Multiple .83 natural High classroom leﬁcult'to
. . standardize
behavior environments
HTKS-O 4-6  Multiple 86 Predictive ;0 Game-based  Requires
validity observation precise coding
McCoy 36 Multiple 31 CopsFruct High Analygls via video Time- .
Protocol validity recording consuming
Group- . Group-based . Classroom-based, Observer
Based EF 46 Multiple 78 observation High realistic variation
Field- . . Requires
113; i Multiple 79 definition High zriz;ngiess detailed expert-level
pping validity y coding
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Neuropsychological Tests

When researchers or clinicians require a more fine-grained understanding of a child's cognitive
profile, neuropsychological assessments are often the tool of choice. These tests examine a variety of
interrelated domains—such as planning ability, working memory, processing speed, and attentional
control—not in isolation, but with an awareness of how these systems overlap and influence one
another (Anderson et al., 2008). They are typically administered one-on-one by trained professionals
and are most commonly found in diagnostic or academic research settings.

That said, these tools are not always well-suited for younger children. Administering them to
preschool-aged participants can be logistically difficult. Many tests are lengthy, require sustained
attention, and assume verbal or motor skills that children under five may not reliably demonstrate.
Compounding the issue, most available batteries have norms beginning at age five, leaving a gap for
younger cohorts (Korkman et al., 2007; Brooks et al., 2009).

Even so, when they are used appropriately, the information they yield can be invaluable.
Neuropsychological data can highlight not only areas of concern—such as deficits in inhibitory
control or memory—but also strengths that might otherwise go unnoticed. For children with suspected
learning disorders or attentional difficulties, this level of detail can support both diagnostic clarity and
the formulation of tailored support plans (Anderson et al., 2008; Barkley, 2012). In many cases, these
assessments form the backbone of individualized education programs, especially when surface-level
observation or checklist ratings fall short (Archibald & Kerns, 1999).

Table 4. Neuropsychological Tests
EF

Test Age Component Reliability Validity Eco.lo'glcal Advantages Limitations
Name Range (o) Validity
Measured
Time-
NEPSY- . Construct & clinical Low— Comprehensive consuming,
I >-16. Multiple 70-92 validity Moderate test battery requires
specialist
. Requires
CANTAB 4-16 Multiple .75-.90 Neuropsychological Low Tablet-based, equipment
validity detailed .
and time
. . . Slow pace,
TMT_P 4.6 Cogr.nt.l\./e 74 Pla.nr}mg/attentlon Low Adapted for attention
Flexibility validity children . .
difficulties

Technology-Based Assessment Tools

As digital technologies become more integrated into educational settings, interest in assessing
executive function (EF) through digital means has grown. Many of these tools present tasks on tablets
or computers, allowing children to respond by tapping or interacting with visual prompts. Some of
these assessments are digitized versions of traditional paper-based tasks, while others offer adaptive
features that adjust task difficulty in real time based on a child’s performance (Akshoomoff et al.,
2014; Weintraub et al., 2013).

The NIH Toolbox, for instance, includes a touchscreen-based EF battery suitable for children
aged three and above (Zelazo et al., 2013). Other platforms like EF Touch use playful formats to
measure skills such as cognitive flexibility and sustained attention in younger age groups (Willoughby
et al., 2010; Howard et al., 2021).

There are several reasons why technology-based assessments are considered promising.
Responses are captured in real time, scoring is automated, and visual feedback helps keep children
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engaged. Tasks can also be shortened or extended depending on the child’s pace. In addition, the
language and imagery used in these tools can be localized, enabling broader cultural relevance and
norm development (Akshoomoff et al., 2014).

Even so, access to appropriate devices and internet infrastructure remains uneven—
particularly in under-resourced schools. For some children, especially those unfamiliar with
touchscreen devices, performance may reflect comfort with technology more than cognitive ability. In
these cases, high scores might not translate to real-world executive function (Zelazo, 2006). For this
reason, questions remain about the ecological validity of such assessments. Moreover, children’s
screen habits and attention variability introduce further complexity in interpreting results.

Still, preliminary findings suggest that, when applied thoughtfully, digital tools can
complement traditional methods and help capture dimensions of EF that are harder to observe in
structured testing environments (Zelazo et al., 2013).

Table 5. Technology-Based Assessment Tools
EF

Test Age Component Reliability Validity Eco.l oglcal Advantages Limitations
Name Range (o) Validity
Measured

Construct & Requires

MEFS 2-7 Multiple .90 predictive Moderate Shor.t t.ablet_-based screen
1 administration . .

validity interaction

NIH . Construct Low— Standardized Hardware
+ — - . g

Toolbox Multiple 88-94 validity Moderate  digital, flexible  dependency
EF . Application Game-based, Limited
Touch -0  Multiple 85-92 validity Moderate adaptive attention span

Comparative Analysis and Evaluation of Methods

No single method can fully capture the complexity of executive function in early childhood.
Each one—whether based on performance, observation, or rating—offers a partial view. Some are
strong in structure, others in context. But they all come with trade-offs that matter.

Performance-based tasks, for example, are designed to measure specific cognitive processes
under controlled conditions. They often show strong internal validity, but children’s responses can
shift based on how they feel that day or how familiar they are with the testing environment. The lab
setting itself can be part of the problem. It’s too far removed from everyday life to accurately reflect
how EF functions in natural contexts.

Behavioral scales move in a different direction: they rely on how others—teachers, parents—
perceive the child in daily life. That brings richer ecological information, but also more subjectivity.
One adult might see regulation; another might see disobedience. Their expectations shape what they
report, which makes consistency difficult to ensure.

Observational tools sit somewhere in between. When used carefully, they let us see EF in
action—right as it’s happening. But observers are not neutral. Their training, assumptions, even mood

can influence their interpretations. And since no two classroom moments are identical, standardization
is difficult.

Neuropsychological assessments are detailed and often precise. They are valuable for
diagnostic purposes, especially with older children. But they take time, require expert administration,
and are not always feasible with very young children—especially when age-appropriate norms are
lacking.
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Digital tools introduce a different blend. Touchscreens, adaptive difficulty, real-time
scoring—they’re efficient and often engaging. Tests like EF Touch and the NIH Toolbox can be
applied across a broad age range. However, access to technology and children's familiarity with digital
platforms vary significantly across contexts. While they expand potential access, they may also
introduce new inequities.

Each method has its strengths and limitations. A combined approach—balancing what each
reveals with what each misses—offers the most robust and context-sensitive understanding of EF in

young children.

Table 6. Comparison of Methods.

Method Type Validity Reliability Ecological Validity égfnpa tibility Usability
Performance-Based Tests ~ High High Low Moderate Moderate
Behavioral Rating Scales =~ Moderate Moderate High High High
Observational Methods Moderate Moderate High High Moderate
Neuropsychological Tests  High High Moderate Moderate Low
Technology-Assisted Tools High High Moderate—High High High

Figure 1. Comparison of Methods.

Comparative Analysis of Executive Function Assessment Methods

Method Type
Performance-Based Tests
Behavioral Rating Scales
Observational Methods
Neuropsychological Tests
Technology-Assisted Tools

3.0

2.5

2.0r

15¢

1.0r

0.5f

Level (1 = Low, 2 = Moderate, 3 = High)

0.0

Developmental Sensitivity and Cultural Adaptation
Developmental Sensitivity of Assessment Approaches

Executive function (EF) abilities develop rapidly in the early years, and children’s individual
differences often emerge earlier than expected. That’s why choosing tools that are developmentally
sensitive is not just ideal—it’s essential (Carlson & Zelazo, 2014). But this isn’t only about age-
appropriate difficulty levels. It’s also about how well a task fits with a child’s attention span, language
ability, and even emotional readiness (Beck et al., 2011).
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Consider what happens when a test is too easy or too hard: it fails to capture meaningful
differences between children. Floor and ceiling effects, especially in young populations, limit our
ability to see variation where it really matters (Zelazo, 2013). And if the language used in test
instructions is too complex, children may struggle—not because of poor executive function, but
simply because they don’t understand what’s being asked. That’s why for younger groups, especially
those aged 3 to 4, simple, visual cues can make all the difference (Hughes & Graham, 2002). It also
matters whether the task actually reflects the kinds of situations children regularly face.
Developmental sensitivity includes how relatable or motivating the activity is. Some assessments, like
the BRIEF-P, help in this regard by providing norms tailored to age groups, allowing educators and
researchers to compare like with like (Gioia et al., 2000; Thorell & Nyberg, 2008).

Table 7. Developmental Sensitivity of Methods.

Assessment Age
Approach Compatibility

Floor/Ceiling Longitudinal

Adaptability p; Suitability

Description

Some versions are age-

Performance-Based Moderate Low Moderate Limited adapted for specific

Tests developmental stages
. . Norms exist, but
Behavioral Rating High Low Low Moderate longitudinal tracking
Scales e
capacity is limited
Observational Enables natural behavior
High Moderate Low Moderate observation in real
Methods
contexts
. Complex structure may
Neuropsychological Moderate Low High Low limit applicability in
Tests .
young children
. Tools like MEFS and
izZTOIOgy_ASSISted High High Low High NIH Toolbox are age-

adaptive and scalable

Figure 2. Characteristics of Different Executive Function Approaches.
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Table 8. Developmental Sensitivity Features of Specific Tools.

Assessment Tool Age Range Floor/Ceiling Risk Adaptability Norm Data Contextual Fit

DCCS 3-7 Moderate Available Available Moderate
HTKS 4-8 Low Partial Available High
BRIEF-P 2-5 Moderate Not Available Available High
MEFS 2-7 Low High Available High
NIH Toolbox 3-85 Low High Extensive Moderate

Influence of Cultural and Linguistic Factors

How EF is expressed—and how it’s interpreted—can vary a great deal across cultures. A
behavior viewed as inattentive in one context might be perfectly acceptable in another. Similarly, what
looks like a lack of inhibition could simply reflect a child raised in a culture that values assertiveness
over obedience (Chevalier et al., 2022; Keller et al., 2013). This is why assessments developed in one
region or language often don’t travel well without modification. Translating the test isn’t enough. The
images used, the situations described, and even the behavior expected must make sense within the
child’s lived reality (Nilsen, 2017; Luciana et al., 2018). Something as basic as a reference to snow or
eye contact can mean different things—or nothing at all—depending on the cultural setting (Oh &
Lewis, 2008). To adapt assessments responsibly, cultural validation is key. This might involve
translation/back-translation, piloting the tool with a sample group, or revising items after expert
review (International Test Commission, 2017). Even then, observation-based tools pose their own
risks. If a teacher or examiner interprets behavior through their own cultural lens, misjudgments can
happen—especially when that behavior doesn’t match mainstream expectations (Rogoff et al., 2003;
Rogoff et al., 2024).

Educational Assessment of Executive Functions

In recent years, executive functions (EF) have gained prominence in discussions of early
learning, not merely as cognitive capacities but as embedded, emergent traits shaped by experience.
Especially in early childhood, EF—spanning inhibition, working memory, and cognitive flexibility—
unfolds within social routines and guided interactions rather than through isolated tasks (Blair, 2016).
While much of the literature treats EF as a fixed skillset to be measured, a more useful view may be
that of a developmental orientation: a framework for understanding how children respond to structured
environments, manage impulses, and adapt to group expectations (Cartwright, 2012; Diamond & Lee,
2011).

Classroom Observations

Rather than relying solely on tests administered in controlled settings, educators increasingly
turn to classroom-based observations to evaluate EF. The logic is intuitive: behaviors such as
persistence, shifting between tasks, or managing turn-taking are more readily observed in real time,
during authentic learning episodes. For teachers and researchers alike, this offers valuable context that
is often missing from abstract testing environments (Gathercole et al., 2006; McCoy et al., 2022).

Structured Observation Tools

Even so, raw observation can be inconsistent without a guiding framework. Tools like the
Work Sampling System (WSS) and Child Behavior Rating Scale (CBRS) offer standardized formats
for documenting how children initiate, sustain, and regulate engagement across a school day (Bronson
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et al., 1995; Meisels et al., 2010). While not exhaustive, these frameworks help capture the nuances of
EF development in ways that more static instruments may overlook.

Adaptation of Performance-Based EF Tasks

Interestingly, many tasks originally designed for clinical testing have been reimagined as
classroom games. One such example, the HTKS task, integrates bodily movement with verbal
inhibition, making it ideal for assessing regulatory control in group settings (McClelland et al., 2014).
These adaptations, while simplified, align more closely with the everyday contexts in which EF is
actually needed—and used. When children regulate behavior among peers, the skills are on display in
ways no lab could simulate.

Executive Functions and Academic Achievement

It is tempting to view EF as a hidden architecture for learning—and in many ways, it is.
Research linking EF to early academic performance is both consistent and compelling. Working
memory, for example, supports multi-step problem-solving. Inhibitory control helps sustain attention
and resist distractions. Flexibility allows children to revise approaches or pivot when plans falter.
These are not optional traits in classrooms; they are essential, especially in language-rich or math-
intensive environments (Swanson et al., 2009; Blair & Razza, 2007).

Empirical studies bear this out. Children with stronger self-regulatory behavior on tasks like
HTKS tend to outperform peers in early literacy and math (Ponitz et al., 2009). The correlations,
though not absolute, are robust—often exceeding those between academic outcomes and IQ alone
(Alloway & Alloway, 2010). Yet, while numbers suggest strength, they cannot capture the situational
variability of a child’s functioning from one setting to another.

Figure 3. Executive Function Components and Academic Achievement.

General EF Score 0.55
Cognitive Flexibility | 0.42
Behavioral Regulation (HTKS) | 0.60
Inhibition (Impulse Control) |- 0.45
Working Memory | 0.58
0.0 0.1 0.2 0.3 0.4 05 0.6

Correlation Coefficient with Academic Achievement (r)
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Table 9. Executive Function—Academic Domain Correlations.
Executive Function . . Correlation Coefficient

Academic Domain Source
Component (r)
Working Memory Math/Reading .52-.63 é%c;\g)ay & Alloway
Inhibition Math/Reading 40-.50 Blair & Razza (2007)
Behavioral Regulation (HTKS) -cading/Overall ~ 60 Ponitz et al. (2009)

Achievement
Cognitive Flexibility Reading/Writing ~ 40+ Cartwright (2012)
All Executive Function Reading & Math 45-.60 Jacob & Parkinson

Components (2015)

Interventions and Individualized Education Programs

Where EF scores prove especially powerful is in shaping tailored supports. Programs like
PATHS and Tools of the Mind not only assess but aim to build EF capacities through developmentally
appropriate activities (Diamond et al., 2007; Raver et al., 2011). For children requiring Individualized
Education Programs (IEPs), nuanced EF profiles can inform classroom accommodations and
instructional pacing. It is critical, however, that these profiles not become static labels. What they offer
is not diagnosis but direction—guidance for intervention, not a ceiling on growth (Ylvisaker &
Feeney, 2002).

The Role of Parents and Teachers

EF doesn’t develop in isolation. Its cultivation depends on consistent interactions with
responsive adults—parents, caregivers, educators. Families who understand their child’s EF profile
can implement routines that reduce unpredictability and support gradual autonomy (Bierman et al.,
2008). Meanwhile, teachers benefit from professional learning opportunities that move beyond theory.
Training that focuses on identifying EF in action—during transitions, peer conflicts, or collaborative
tasks—can shift the entire tone of a classroom (Durlak et al., 2011; McClelland et al., 2014).
Ultimately, when adults on all fronts recognize EF not just as a trait but as a teachable skill, their role
expands: they become architects of children’s regulatory growth.

Discussion, Conclusion, and Recommendations

This review set out to map the range of methods used to assess executive functions (EF) in
early childhood and to understand how these approaches align—or fail to align—with developmental,
cultural, and educational contexts. Across the reviewed literature, a clear methodological diversity
becomes apparent. Some tools, such as performance-based assessments and behavioral rating scales,
are widely applied, whereas others—particularly culturally adapted instruments and technology-
supported formats—remain underrepresented (Munn et al., 2018; Campbell et al., 2023).

Rather than comparing intervention outcomes or measuring effectiveness, this mapping review
aimed to clarify the current landscape of EF assessment. The classification of approaches developed
here offers a basis for identifying strengths, limitations, and future research directions. Notably, areas
such as ecological validity, cultural relevance, and the broader use of digital technologies require
further exploration (Howard et al., 2021; Zelazo et al., 2013).
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Figure 4. Comparative Evaluation of Executive Function Assessment Methods

Performance Tests
Validity —— Behavioral Scales
Observational Methods
Neuropsychological Batteries
Technology-Assisted Tools

Usabilf

Developmental App cal Validity

Figure 4 summarizes the comparative strengths and weaknesses across five main categories:
performance-based tasks, behavioral rating scales, observational methods, neuropsychological tests,
and technology-based tools. Each brings distinct advantages and limitations. For example,
neuropsychological tests provide high psychometric validity but are often impractical due to time
demands and the need for expert administration. Behavioral rating scales are more accessible and
better reflect real-world behaviors, though they rely heavily on subjective reporting, which may lead to
bias or inconsistency.

Performance tasks strike a balance between validity and standardization but may not fully
reflect children's everyday behaviors. Observational methods offer developmentally rich data but face
challenges in standardization and inter-rater reliability. Technology-based tools are scalable and
flexible but depend on access to infrastructure and digital fluency—resources not equally distributed
across settings.

Overall, the findings point to the value of integrated approaches. No single method captures
the full scope of EF in early childhood. By combining insights from multiple sources—structured
tasks, rating scales, observations—researchers and practitioners can enhance both the reliability and
contextual relevance of assessment outcomes (Diamond, 2013; Baggetta & Alexander, 2016).

Looking ahead, multi-method, multi-informant strategies that are sensitive to culture,
development, and context will be key. Assessments that mirror children’s lived experiences—both in
home and school environments—are more likely to produce equitable, meaningful, and useful data.

To truly capture the complexity of EF in early childhood, assessments must go beyond

technical precision. What is needed is a holistic, flexible approach—one that reflects the diversity of
children’s realities and supports a deeper understanding of how they learn, adapt, and grow.
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