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WHAT ARE EXECUTIVE FUNCTIONS?
Executive functions are the underlying 
mechanisms necessary for an individual to 
effectively participate in self-directed, 
complex and non-routine activities  across 
varied environments (Josman and Meyer, 
2019).

While there are many definitions of executive 
functions, experts  from all fields believe that 
these are the brain functions that allow 
humans to interact with the world, 
communicate, and participate.



EXECUTIVE FUNCTION HIERARCHY

observable, integrated action
Occupational
Performance
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control, organization of materials , task 
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Functional 
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CORE FOUNDATIONAL COMPONENTS

Thes e  3 primary core  components  are  the  building blocks  for more  complex s kills

•Inhibitory Control (Inhibition): The ability to control impulses , suppress  automatic or dominant 
responses, and resis t dis tractions to respond appropriately to a s ituation. It is  often identified as  
the most s ignificant EF factor influencing participation in early childhood.

•Working Memory: The capacity to hold information mentally and manipulate, associate, or use 
it for higher-level cognitive tasks. It is  essential for learning, following multi-s tep instructions, and 
solving complex problems.

•Cognitive  Flexibility (Shifting): The ability to adapt thinking, shift between different tasks  or 
mental s tates , and change perspectives  in response to new environmental demands.



Building upon the  core  skills , individuals  develop advanced cons tructs  neces sary 
for naviga ting novel and goal-oriented s itua tions

• Planning: The overarching ability to identify and select the necessary s teps in 
advance to achieve a future goal. It is  the most frequently cited component in OT 
literature.

• Problem-Solving: The process of reasoning through actions to generate solutions to 
novel or complex challenges.

• Reasoning: The ability to think logically and apply acquired knowledge to make 
decisions.

• Organiza tion: The systematic arrangement of thoughts , materials , and actions to 
complete tasks efficiently.

HIGHER ORDER & ADVANCED COMPONENTS



Using an OT lens , you can think of this  as  da ily observable  behaviors :

• Initia tion: The ability to s tart or begin an activity or task without hesitation.
• Self-Monitoring/Task Monitoring: The capacity to check, update, and keep track 

of one's  own performance to recognize when a switch in s trategy or a next s tep is  
required.

• Emotional Control: The ability to modulate, express , and experience emotional 
reactions appropriately to serve goal-directed behavior.

• Organiza tion of Materia ls : The ability to manage the physical environment and 
belongings needed for daily tasks.

• Task Comple tion/Termination: The ability to follow through until a task is  
finished and stop a behavior when it is  no longer appropriate.

FUNCTIONAL BEHAVIORAL COMPONENTS



The succes s ful integra tion of executive  skills  in rea l-world occupations

• IADLs
• School Performance
• Work Performance

OCCUPATIONAL PERFORMANCE



EF DEVELOPMENT

The development of executive function 
(EF) in children begins in infancy and 
continues through adolescence into 
early adulthood. Often conceptualized 
as  the brain’s  "air traffic control 
system," these higher-order cognitive 
processes allow children to manage 
their thoughts , emotions, and actions to 
achieve goals  (Doebel, 2020).



EF DEVELOPMENT

Used with permission from Chris Hanson, lifeskillsadvocate.com



CONTEXT OF EF
Executive function development is  highly s itua ted, dynamic, and continuous ly 
shaped by context

• Environment
• Socia l
• Personal, Cultura l, and Experientia l Factors

Executive function skills  thus need to be developed in real-world settings and 
situations. 



EARLY CHILDHOOD
Infancy (0-2 years ): Rudiments  of EF, such as  focused 
a ttention and simple inhibitory control (e.g., delaying 
eating a treat), are vis ible within the firs t year of life.

Toddlerhood (2-4 years ): Children show rapid 
improvements  in working memory and the ability to follow 
simple instructions. By age three, they begin to succeed at 
s imple  conflic t tasks but often s truggle to integrate multiple 
rules  s imultaneously.

Preschool Trans ition (3-5 years ): This  period marks a "firs t leap" in development. 
Around age four, most children gain the cognitive  flexibility to switch between 
different rules , such as  sorting cards by color and then by shape in the 
Dimensional Change Card Sort (DCCS) task.



MIDDLE CHILDHOOD
Significant refinement occurs  during the 
school years  as  tasks become more complex 
and environmental demands increase (ages 
6-12).

Core  Skills  Cons olidation: Performance on 
inhibitory control and working memory tasks 
shows large improvements  from ages five to 
eight, followed by more gradual refinements .

Linear Growth: Working memory capacity generally follows a linear deve lopmenta l 
tra jec tory from age 4 to 14, while cognitive flexibility continues to mature until early 
adolescence.

Emergent Metacognition: Children begin to develop the ability to monitor their own 
thinking, check for mistakes, and adjust their s trategies  based on feedback.



ADOLESCENCE
Refinement of Complex EFs : Skills  like 
planning, prioritizing, and 
organiza tion develop primarily in late 
childhood and adolescence.

Neura l Matura tion: This  period 
involves s ignificant adjustments  in the 
prefronta l cortex (PFC), including 
synaptic  pruning and increased 
myelina tion, which lead to more 
efficient and localized brain activity.

Goal Mas tery: Older adolescents  learn to develop and maintain multiple plans 
at once and establish long-term future goals .



ADOLESCENT EXECUTIVE DYSFUNCTION
In daily life, typical adolescent EF looks like the ability to establish long-te rm goa ls , save money for desired 
items, and handle unpredictable changes in routines with minimal support.

However, when executive function deficits  (EFDs) are present, they often "mask" an adolescent's  true 
potential.

• These individuals  may appear disorganized, forge tful, and lacking in initia tive

• Because they s truggle to s tart tasks or prioritize assignments , they are frequently misunderstood 
by adults  as  being lazy, unmotiva ted, or procras tina ting

• In high school, these deficits  are s trongly associated with lower GPAand academic 
disengagement.

Additionally, the adolescent brain's  socioemotional network (linked to the limbic system) matures  before the 
control network is  fully developed. This  can lead to a "gap" where motiva tion for socia l consequences  or 
peer approva l can override academic goals  or impulse control, resulting in increased risk-taking behavior



EXECUTIVE DYSFUNCTION IN SCHOOL

EFDs in the school 
environment can be cognitive
or a ffective in nature.

Cognitive deficits  often 
manifest as  academic 
difficulties , while affective 
deficits  are often viewed as  
behavioral problems. 



• Disorganization
• Lack of initiation
• Appear to be forgetful
• Off-task behavior

• Requires  frequent prompts  and cues
• Require visual reminders

• Working memory
• Difficulty with note taking
• Mental math

• Completion of large projects
• Appear to be lazy

• Procrastinators
• Difficulty with time management
• No long-term planning 
• Difficulty meeting deadlines  

COGNITIVE DEFICITS OF EF 



• Struggle with resis ting temptation
• Impulsive: do not think before they act
• No filter
• Extreme emotional lability
• Difficulty with emotional regulation
• Do not handle change well
• Blurting out answers  in class
• Cannot wait their turn
• Start answering questions before the entire question is  asked
• Often lose things
• Low frustration tolerance
• Lazy, unmotivated, forgetful 
• Missing assignments
• Defiant
• Socially inappropriate
• Poor choice making (do not learn from past mistakes)

AFFECTIVE DEFICITS (BEHAVIORAL)



ADULT MISUNDERSTANDING
One of the most pervasive aspects  of EFDs in school is  how they are perceived by adults .

• Labeling and Mis inte rpre ta tion: Teachers  and parents  often misunderstand EFD symptoms as  
lazines s , a  lack of motiva tion, or willful misbehavior. They may assume the child has voluntary 
control over these behaviors  and is  "doing it on purpose".

• Academic and Menta l Hea lth Impact: If unrecognized, these deficits  lead to a maladaptive  
cycle of failure, reduced self-efficacy, and a lower GPA. This  places s tudents  at high risk for 
s chool re fusa l, academic dis engagement, and secondary mental health issues like depression 
and anxiety.

• Students  with executive function deficits  in school look like a disconnect between a s tudent’s  
potential and their actual performance, characterized by disorganiza tion, forge tfulnes s , and a  
cons tant need for prompts  and cues to navigate the s tandard school routine.

(Cramm et al 2013, Otero et al, 2014)



OT PRACTICE FRAMEWORK
The OTPF4 categorizes  Executive Functions under as  a 
component of Client Factors  specifically located under higher-
level cognitive functions within the subcategory of specific 
mental functions.

Executive functions are grouped together with other high-order 
process  such as  judgment, concept formation, metacognition, 
cognitive flexibility, insight, and praxis . 

Executive functions are intimately connected to complex goal-
directed behaviors  across  all life domains

The OTPF-4 also identifies  s e lf-regula tion as a specific focus 
for intervention, s tating that these approaches can be used to 
address  executive functioning to support engagement in 
meaningful occupation



EF WITHIN THE CONTEXT OF OT

In the larger context of OT, the focus shifts from viewing EF as a set of isolated brain functions to viewing it 
as functional cognition or executive occupational performance.

• Contemporary OT practice emphasizes a "top -down," occupation-based perspective

• EF is inextricably linked with self-regulation (the ability to monitor and modulate cognition and 
behavior)

• Assessment tools for EF don’t  look at  occupational performance. Traditional paper tests are parent 
questionnaires (eg., BRIEF-2) lacks occupational-based contexts (Gomez, et al, 2021).

• Despite its importance, there is no single, universally accepted definition of EFwithin the OT 
profession. 

(Cramm et al, 2013)



EF AND SENSORY PROCESSING
EF and sensory processing (SP) are interrelated cognitive and neurobiological systems that act in tandem to support 
purposeful, goal-directed behavior. This  interaction is  viewed as  a dynamic relationship where sensory input provides  the 
foundation for action, while executive functions  provide the top-down control to regulate responses  to those s timuli 
(Romero-Ayuso et al, 2020).

• Research indicates  a s trong pos itive  re la tions hip between sensory processing difficulties  and executive function 
deficiencies .

• Typical responses  to sensory experiences  are associated with typical executive abilities , whereas  increas ed s ens ory 
reactivity (hypersensitivity) is  linked to decreased executive abilities , increased impuls ivity, and reduced on-task 
behavior.

• Specific  Predic tors : Sensory processing factors  have been found to be predic tive  of emotional, cognitive , and 
global regula tion aspects  of EF. For example, a child’s  ability to plan and generate ideas  within a sensory context is  
s ignificantly correlated with their overall executive regulation.

• Difficulties  in modulating auditory and tactile s timuli are particularly vital indicators  of a child's  ability to maintain 
a ttention, emotional s e lf-regula tion, and adaptability.

• Both interoceptive awareness  and executive functioning activate s imilar regions of the brain, notably the ante rior 
c ingula te  cortex, inferring a neurobiological link between emotional awareness  and emotional control.

• Practitioners  often misattribute executive dysfunction to sensory or motor factors . For example, a child who s truggles  
to s tart a task may be viewed as  having a sensory integrative praxis  issue when the root may be an executive 
impairment in initia tion.

• OTs use sensory s trategies  as  prepara tory meas ures to support EF. By reducing sensory demands (e.g., us ing noise-
canceling headphones for a child agitated by noise), therapis ts  can help a child improve their effortful control and 
focus their EF resources  on task completion.



HOW CAN OT ADDRESS EF?
• Occupationa l Profile

• Cognitive  Orienta tion to da ily Occupationa l Performance

• Externa l Supports

• Task Modifica tion: “Chunk" complex tasks into smaller, manageable s teps or s implify instructions to 
match a s tudent’s  capacity (Cramm et al, 2013).

Checklists Visual Timers Day Planners



HOW CAN OT ADDRESS EF?
• Environmenta l modifica tions  such as  preferential seating, reducing sensory dis tractions (like noise or 

clutter), and adapting social demands to improve focus and participation

• Strategies such as  using nois e-cance ling headphones , tac tile  fidge ts , or infla table  cushions meet 
underlying sensory needs, which frees  up cognitive resources for EF tasks (Diamant and Smet, 2024). 

• Programs such as  The  Alert Program ("How Does Your Engine Run?") and Zones  of Regula tion help 
s tudents  monitor and modulate their arousal levels  to facilitate better emotional and impulse control 
(Josman and Meyer, 2019).

Effective intervention requires  inte rprofes s iona l collabora tion and family-cente red coaching. OTs work with 
parents  and teachers  to reframe a child’s  s truggles from "willful misbehavior" to an occupa tiona l 
performance  problem resulting from EF deficits  (Engel-Yeger et al, 2024).
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