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Please note:

The stories, opinions, and content in this 
presentation are my own, and do not necessarily 
reflect those of the University of Kentucky.



Our Goals

● Explore executive functions (EFs) as a concept.

● Examine factors that can create EF challenges for students.

● Utilize proactive design to anticipate EF-related barriers.

● Discover strategies for supporting executive functioning 
through proactive design.



What are Executive 
Functions (EFs)?



The Story of 

Phineas Gage



Phineas Gage

“In 1848…a 25-year-old railroad 
worker in Vermont, named Phineas 
Gage, suffered a traumatic brain injury 
due to an accidental explosion that 
sent a steel tamping rod through his 
left cheek, up through his brain, and 
out the top of his head before landing 
30 ft. away”

(Pusateri, 2026, p. 35)

Phineas Gage shown 
holding the tamping rod 
that nearly killed him.



Trauma to Frontal Lobes

● BEFORE: Kind, gentle, hardworking

● AFTER:  “Gage became irritable, irreverent, 
rude and profane, aspects that were not part of 
his way of being. His mind had changed 
radically. His transformation was so great that 
everyone said that ‘Gage is no longer himself’ 
(Pusateri, 2026, p. 35).”

● Affected his decision-making, inhibitions, focus, 
and regulation of behavior and emotions.



Frontal Lobe & 
Prefrontal Cortex



Parts of the Brain

Front of 
Head

Back of 
Head



Frontal 
Lobe



Prefrontal Cortex

Prefrontal 
Cortex



Prefrontal Cortex (Cleveland Clinic)

The prefrontal cortex 
is responsible for 
managing:

● Thinking

● Emotions

● Behavior

These are monitored and regulated by our 
Executive Functions.

https://my.clevelandclinic.org/health/body/prefrontal-cortex


Wait…so, what are 
Executive Functions?



EF skills are skills and processes in the brain that help us:

● Plan ahead

● Meet goals

● Use self-control

● Follow multiple-step directions, even when interrupted

● Stay focused despite distractions

(Center on the Developing Child at Harvard University, 2019)

What are EFs? 2



Which skills, behaviors, 
and processes make up 
our EFs?



Executive Functioning  (Brown, 2005)



Why do EFs matter in 
higher ed.?



Difficulty with:
● Time-management

● Organizing materials

● Setting schedules

● Focus/attention

● Memory retention

● Asking for help

● Regulating emotions

● Prioritizing tasks

EFs Challenges in Higher Ed. Settings



Quick Discussion

Over the last few years, 
how have you seen students 
(or perhaps yourself) struggling 
with EF skills?

● Time-management

● Organizing materials

● Setting schedules

● Focus/attention

● Memory retention

● Asking for help

● Regulating emotions

● Prioritizing tasks

http://www.youtube.com/watch?v=jDuygY5j0P4


What Can Cause 
Challenges with EF?



1. Age & Brain 
Development



How the Brain Develops

The last 
part to 
develop is 
the 
prefrontal 
cortex.

Image – National Institute of Mental Health; Paul Thompson, Ph.D., 
UCLA Laboratory of Neuro Imaging

Red/Yellow:  Parts of 
brain less fully mature

Blue/Purple:  Parts of 
brain more fully matured

5-year-old brain Preteen brain Teen brain 20-year-old brain

Front

Back



The Control Functions of the Brain Develop in 
Stages

(Denckla, 2019)

~Age 15

Motor 
Control

~Age 32+

Social-Emotional 
Control

~Age 25

Cognitive 
Control

Executive Functions



2. Mental Health 
Concerns



3 Theories on How Mental Health Impacts EFs
(Shields et al., 2016)



3. Neurodivergence



Neurodivergent Students Can Include (Doyle, 2020)

Learning 
Disabilities

● Dyslexia

● Dysgraphia

● Dyspraxia

● Dyscalculia

Educational 
Skills 

Relates to…

Behavioral 
Conditions

● ADHD

● Autism

● Tourette 
Syndrome

Behavioral Skills 

Relates to…

Mental Health 
Conditions

● OCD

● Depression

● Anxiety

● Trauma 

Mental Health

Relates to…

Neurological 
Conditions

● Brain Injury

● Seizures

● Sensory 
Processing

Health 
Condition

Relates to…



4. COVID-19



COVID-19: A Collective Trauma  (Budrytė  & Resende, 2023)

The excessive & sustained 
levels of stress, trauma, and 
anxiety that we all 
experienced as a result of 
COVID-19 have caused 
many people (including our 
students and ourselves) to 
struggle with EF.



Pause & Reflect

What is resonating so far?

What questions are coming up?

What connections are you making?

http://www.youtube.com/watch?v=qgnDbQ1aM54


Strategies to 
Support EFs



EF Challenge Categories

1. Focus, attention, & motivation

2. Organization & structure

3. Time-management & prioritization

4. Emotional regulation

5. Working memory & processing



1. Focus, Attention, & 
Motivation



Student Choice



Build in Student Choice

Choice in topics

Choice in how to meet learning goals

Choice in tools & methods

Choice in supports



Active vs. Passive
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Graphic Organizers 
& Guided Notes



Graphic Organizers & Guided Notes

● Helps with focus during 
lectures

● Draws attention back to 
content

● Enhances memory 
retention

● Provides hierarchical 
structure of information

 (Biggers & Luo, 2020; 
Schreiber, 2022)

https://docs.google.com/document/d/1a-LkW-wkJCnWcYRe_ubbB6sN9SrYsMLYLoGFpPKW_GU/copy


2. Organization & 
Structure



Intentional 
Slide Structure



Intentional Slide Structure 2



I. Major Topic

A. Sub Topic

B. Sub Topic

II. Major Topic

A. Sub Topic

1. Sub-sub Topic
2. Sub-sub Topic

B. Sub Topic

III. Major Topic

Heading Level 1

Heading Level 2

Organize Your Slides Like an Outline

Heading Level 3



Clear Difference Between “Header” and “Content” Slides

Header 
Slides

Content 
Slides



Research “Gist” Sheet



Research “Gist” Sheet

Explicitly teach 
organizational 
strategies

Research Strategies:
Research “Gist” Sheet

https://docs.google.com/document/d/1RKITlZyhe38r8w1Ps2eIoNy3TvbAzLcQrTfFu3XlXr8/copy
https://docs.google.com/document/d/1RKITlZyhe38r8w1Ps2eIoNy3TvbAzLcQrTfFu3XlXr8/copy


3. Time-Management 
& Prioritization



Chunking Large 
Assignments



Break Large Assignments Into Smaller Milestones

(Schuessler, 2017)



Building Time-
Management Skills



Gradual Removal of Scaffolding- Time-Management

https://drive.google.com/file/d/1HuYVy1JJPAnwPlimzMWAMReoc1hsewSF/view?usp=sharing
https://drive.google.com/file/d/1HuYVy1JJPAnwPlimzMWAMReoc1hsewSF/view?usp=sharing


4. Emotional 
Regulation



Fidgeting/Stimming
4.1: Vary and honor the methods for response, 
navigation, and movement



Fidgeting vs. Stimming

© Image created by 
2024 J. Pusateri- 
Adapted from 
Psychology Today 
(n.d.)



Allow Students to Self-Regulate Through Stimming

● Fidget toys

● Crocheting or knitting

● Drawing

● Silent tapping

● Standing & swaying

● Foot shaking



Behavior Expectations 
in the Syllabus



Behavioral Expectations in the 
Syllabus

Course Syllabus Behavioral Expectations

https://docs.google.com/document/d/1P36ZIb4lP2Qkw148BuwpfvJQQfue77XDdjDf6TULLzw/edit?usp=sharing


5. Working Memory 
& Processing



Memory-Ready 
Information
3.3: Cultivate multiple ways of knowing and meaning 
making 



● Activation includes organizing, prioritizing, and getting to work.
● Focus includes shifting attention, sustaining focus, and tuning out 

distractions.
● Action includes monitoring one’s own actions.
● Emotions include managing frustration and managing emotions.
● Memory includes holding information, working with information, 

and retrieving memories.
● Effort includes regulating alertness, processing speed, and 

sustaining effort.

Organize Information for Easier Memory: Okay



Activation
● Organizing
● Prioritizing
● Getting to work

Focus
● Shifting attention
● Tuning in
● Sustaining focus
● Tuning out distractions

Action
● Monitoring one’s own actions

Emotions

● Managing frustration
● Managing emotions

Memory

● Holding information
● Working with information
● Retrieving memories

Effort
● Regulating alertness
● Processing speed
● Sustaining effort

Organize Information for Easier Memory: Good



Organize Information for Easier Memory: Better!



Think-Ink-Pair-Share



Think-Ink-Pair-Share (Pusateri, 2026)



Reflect & Discuss



Reflect- 1 minute of silent reflection

Which strategy resonates 
the most with you?

What new ideas are forming?

What questions are coming up?

http://www.youtube.com/watch?v=Ec9FSxwPea0


Discuss with 1-2 people around you

Which strategy resonates 
the most with you?

What new ideas are forming?

What questions are coming up?

http://www.youtube.com/watch?v=qgnDbQ1aM54


Wrapping Up



Q & A 2

What are your takeaways?

What questions do you still have?

What resources do you need?
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EF Analogies



Administrative Assistants:
● Keep us organized

● Manage our time

● Prioritize our tasks

● Help us tune out distractions

● Help us remember important things

Executive Functions: Administrative Assistants



Prefrontal Cortex 2

The prefrontal cortex 
is responsible for 
managing:

● ____________________

● ____________________

● ____________________

These are monitored and regulated by our 

_______________________________________________.



Additional Challenges

Executive 
Functions

Unclear Expectations

Social Interaction

Sensory Regulation



The Control Functions of the Brain Develop in 
Stages

~Age _____

Motor 
Control

~Age _____

Soc.-Emot. 
Control

~Age _____

Cognitive 
Control

Executive Functions



Barrier Example

The Problem

Students aren’t 
doing the required 

readings.

 Why?

They don’t care.

Student POV

● Time management?

● Forgot?

● Don’t see relevance?

Design to 
Remove 
Barriers

● Weekly reading plan

● Email reminders

● Explain why the 
reading is relevant

Potential 
Barriers

What could we change/add/build in to help remove these barriers?
E

xa
m

p
le

Yo
u

 t
ry

!



“Neurodivergent People” Can Include (Doyle, 2020)

Learning 
Disabilities

Mental 
Health 

Conditions

Neurological 
Conditions

Behavioral 
Conditions

Students with…



Learning Barriers 
& Rigor



Barriers & Rigor 2

≠Reducing 
Barriers

Reducing 
Rigor



Reducing Barriers & Cognitive Load Theory

Intrinsic Load
(complexity of information)

Germane Load
(linking new info with current info)

Extraneous Load
(unnecessary and distracting  info)

Cognitive Load
(the amount of cognitive processing

your brain can handle at one time)

(Kalyuga, 2007; Sweller et al., 1998; Sweller et al., 2019)



Elementary School
ca. 1989

Middle School
ca. 1992

High School
ca. 1996

My Educational Journey



● Gifted & Talented

● Honors/AP classes

● Choir, theatre, soccer, dance, & a part-time job

● A pretty good student (mostly As & Bs)

● Graduated with a 3.5 GPA

● Got into my top-choice college

● Received scholarships from my program

My K-12 Academic Journey



● Struggled

● Grades were not good

● Depression & anxiety

● Lost scholarships

● Almost dropped out

In College



My Actual College Transcript



● Didn’t know how to study

● Didn’t know how I learn best

● Didn’t know how to read & process academic texts

● Didn’t know how to manage time

● Struggled with organization

● Lacked self-regulation skills

● Struggled with emotional regulation

Why?



Making 
Connections

1. Think/jot down 
ideas for 1 min.

2. Discuss with a 
partner or 
group of 3

● Didn’t know how to study

● Didn’t know how I learn best

● Didn’t know how to read/process academic texts

● Didn’t know how to manage time

● Struggled with organization

● Lacked self-regulation skills

● Struggled with emotional regulation

How does this compare with 
your own undergraduate 

experience?

http://www.youtube.com/watch?v=kBiwNHB2vd4


Why did I set up the question in this way?

Activity Design Choices Anticipated EF Barriers

1 minute to think before discussing Processing time

Countdown timer Visual cue for focus and pacing

Question and examples left on the 
screen

Support for auditory processing and 
working memory

Questions to encourage making 
affective (emotional) connections to 
the content

Attention and engagement

Shared my own personal experience Normalize the struggle



● Didn’t know how to study

● Didn’t know how I learn best

● Didn’t know how to read & process academic texts

● Didn’t know how to manage time

● Struggled with organization

● Lacked self-regulation skills

● Struggled with emotional regulation

Executive Functions

Why? 2



Psychology Course Example

A psychology instructor is frustrated because students don’t 
seem to be doing the assigned readings before class. 

This makes class discussions very difficult because students 
aren’t familiar enough with the concepts to have a good 
discussion.

The professor posts links to the readings on Canvas so students 
don’t have to buy a textbook, but they still don’t appear to be 
completing them.



How Proactive 
Design Works



Anticipating Barriers



The Problem

Students aren’t 
doing the required 

readings.

 Why?
(snarky answer)

They don’t care.

STOP

Identify the Problem & Guess Why



Examine Problem Through Student POV

The Problem

Students aren’t 
doing the required 

readings.

 Why?
(snarky answer)

They don’t care.

Student POV

● Time management?
● Forgot?
● Don’t see relevance?

But, what if your why guess is not true? What else could it be?

Potential 
Barriers



The Problem

Students aren’t 
doing the required 

readings.

 Why?
(snarky answer)

They don’t care.

Student POV

● Time management?
● Forgot?
● Don’t see relevance?

Design to 
Remove 
Barriers

● Weekly reading plan
● Email reminders
● Explain why the 

reading is relevant

Potential 
Barriers

How might we remove these barriers?

What could we change/add/build in to help remove these barriers?



Reactive vs. Proactive

● What problems could we have predicted?

● What pitfalls do students usually encounter in this situation?

● What could we have put in place ahead of time to remove 
these barriers before they became a problem?

Blaming is reactive.

Anticipating barriers is proactive.



Executive Functioning 2 (Brown, 2005)



Air Traffic Controllers:
● Prioritize which planes take off and land first

● Maintain calmness in the face of stress

● Monitor multiple tasks at once

● Tune out distractions

● Regulate alertness

Executive Functions: Air Traffic Controllers



Executive Functions: Recipes (Denckla, 2019)

Recipes help us:
● Plan ahead 

● Organize materials 

● Manage time 

● Plan steps to get to the goal

● Prioritize what to do first, next, etc.



Lots of Theories and Definition of EFs

Three Foundational EFs (Miyake et al., 2000)

● Inhibition
● Working memory (updating & monitoring info)
● Shifting attention 

Inhibitio
n

Working 
Memory

Shifting 
Attentio

n



Developmental Stages of EFs   
(Denckla, 2019)

Self-Monitor 
& Assess

Generate 
Strategies & 

Set Goals
Planning 
& Time 

Management
Organize 
Things & 

Spaces
Working 
Memory

Inhibition

Age



Hot & Cool EFs (Salhinejad et al., 2021 & Zalazo, 2010)

Hot EFs
(Emotional/Motivational)

● Emotional regulation

● Reward processing

● Delay discounting

● Risky decision making

● Affective decision making

● Self-referential

● Social cognition

● Any cool EFs under stress

Cool EFs
(Cognitive)

● Working memory

● Response inhibition

● Attentional control

● Problem-solving

● Cognitive flexibility & shifting

● Multi-tasking

● Error detection

● Performance monitoring


