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What happens when the brain is overloaded in 
any given moment?
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Please indulge…
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We all have at least one of these in our wallet
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We constantly draw from checking/bank accounts
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Most of the time, we don’t even think about how 
much money is coming out of the account
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When buying most items, there is no worry at all 
because you have a vague idea of how much you have 
in the account (a lot) vs. what the item(s) cost 
(not much)…
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Your brain quickly processes that everything is 
fine, and the purchase can be successfully made
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When the costs are low and funds are plentiful, 
we can perform multiple (highly impressive) tasks 
at once
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With that in mind, how would you feel if the 
clerk or wait staff said the dreaded words: 

“Your card was declined”
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If I never have that experience again, I can die a 
happy man…
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Whether through overspending, mismanagement, 
or both, an overdrawn account can happen to 
almost anyone.  Can also be result of fraud!
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The lengths I will go to avoid feeling ashamed, 
confused, and dread are substantial
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Students in school, however, have less (or no) 
capacity to avoid unwanted feelings of 
embarrassment, failure, and dread
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Adults can avoid most tasks that make us feel like 
the card has been declined.  Students, and 
especially those with disabilities, English learners, 
and others who struggle cannot – they experience 
that empty and horrible feeling every single day-
and we wonder why they don’t like school and 
don’t do well… 
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This also helps explain why some teachers quit.  
They don’t like the feeling that comes with being 
constantly overwhelmed, embarrassed, and 
overmatched, so they use their agency and go 
work literally anyplace else (or nowhere – which 
can still be preferrable to school for some). 
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Are We Paying

Enough Attention

To Cognitive Load?
(P.S. No.  The answer is no)

Implications For

Teacher Preparation &

Classroom Instruction
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Cognitive load theory is based on the idea that all 
humans are limited at any given moment in terms 
of how much information they can process.  When 
available working memory resources are 
expended, learning or performance cannot occur.  
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Cognitive load theory can provide us with an 
applied roadmap for how to design and deliver 
instruction for any audience
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Intrinsic Load: The “cost” of using your brain to learn a 
new piece of information, or to complete a task 
(like using an evidence-based or high-leverage practice)
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Different items and tasks carry varying costs – Some are 
cheap and easy on the account, others immediately 
break the bank and you literally can’t buy it even if you 
wanted to…
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Different items and tasks carry varying costs – Some are 
cheap and easy on the account, others immediately 
break the bank and you literally can’t buy it even if you 
wanted to… But this will vary person to person!
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Low intrinsic load for most…
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High intrinsic load for most…
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Teachers leading a well-planned lesson they have 
taught before, with cooperative students…
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Teachers Learning and Trying New EBP/HLPs
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Many students

with disabilities 

have some 

level of 

dysfunction in

terms of 

cognitive

functionality



2023 OSEP LEADERSHIP AND PROJECT DIRECTORS’ CONFERENCE

Many students

with disabilities 

have some 

level of 

dysfunction

IL almost 

always higher

for these students
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Teachers

also can

struggle with 

high amounts 

of intrinsic 

load because 

they’re 

literally doing 

things for the 

first time… 



2023 OSEP LEADERSHIP AND PROJECT DIRECTORS’ CONFERENCE36

But even if the content doesn’t charge much intrinsic 
load by itself, if a lot of content is bundled and taught 
at the same time/quickly, overload can occur
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Prior Knowledge

impacts intrinsic

load

(if you have some,

IL is lower, if not… 

not)



Click to edit Master subtitle style

Click to edit Master title style
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One of the things that makes teaching really hard:
Same thing – Different costs.  What gives?
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Put a pin (but don’t forget as I add to your intrinsic load)
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Extraneous load: Costs inflicted by how content is 
taught, or other distractors in learning/teaching 
environment
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You won’t believe how important this information is
• I’ve taken care to put everything I’ve ever heard about this topic right here on this very slide. 

• The information is comprehensive, well-organized, and crammed (using Calibri Font) into as many lines as will fit.  

• Which makes me think of strategies to make more fit – like shrinking the font – that’s a good move.  

• 16 point font it is.  I should start using Ariel Narrow font too.  That won’t distract anybody 

• If you have issues reading small print, uh… move closer?  Squint?  

• Not my problem – I can see it from up here so sucks to be you.  

• Plus, I’m just going to read it out loud anyway so does it even matter?

• When everything I need to say is right here on the slide, I can just read it without deviation – wouldn’t want to 
accidentally say anything interesting.  

• Has anyone gotten tired of reading this garbage yet?  Good – because there’s still half the slide to go and I’m not even close to 
being done making critical points nobody cares about. 

• What is the world record for time spent without advancing the slide?  I fully intend to break that record right now.  You are
witnesses.  

• I’m running out of time so let me just start talking even faster while using slides with a dissertation printed on them.

• The doors are now locked, so don’t even think about trying to escape. 

• If you somehow get past the locked doors, I will release the hounds. 

• Also, the hounds have bees in their mouths, and when they bark, they shoot bees at you. 

• Submit to the reality you are here for the next hour and I’ve flipped the switch to block all incoming WiFi signals to prevent 
Facebook or Twitter from loading.  



I’m getting cute with backgrounds and colors – I think it’s 
pretty if we’re being honest.  
• I’ve taken care to put everything I’ve ever heard about this topic right here on this very slide. 

• The information is comprehensive, well-organized, and crammed (using Calibri Font) into as many lines as will fit.  

• Which makes me think of strategies to make more fit – like shrinking the font – that’s a good move.  

• 16 point font it is. 

• If you have issues reading small print, uh… move closer?  Squint?  
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• When everything I need to say is right here on the slide, I can just read it without deviation – wouldn’t want to 
accidentally say anything interesting.  

• Has anyone gotten tired of reading this garbage yet?  Good – because there’s still half the slide to go and I’m not even close to 
being done making critical points nobody cares about. 

• What is the world record for time spent without advancing the slide?  I fully intend to break that record right now.  You are
witnesses.  

• I’m running out of time so let me just start talking even faster while using slides with a dissertation printed on them.

• The doors are now locked, so don’t even think about trying to escape. 

• If you somehow get past the locked doors, I will release the hounds. 
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Facebook or Twitter from loading.  



Or when what I am talking about doesn’t quite match 
what is below… I love it - Good luck learning!!!
• It’s fine to go off on tangents.  Really – no consequences whatsoever.  People are still smiling and nodding 

along – Big win for me.  I said nodding – not nodding off.  

• You will keep listening to me, but also keep reading all of this crap on the slide.

• Splitting your attention like that doesn’t hurt your cognitive functionality one bit – trust me.  People are 
super amazing at multitasking.  Just ask the 1.6 million people involved in cell phone use related car crashes 
last year alone…

• Did you know the Eagles were robbed in the Super Bowl?
• Total BS call – Handed them the game. 

• Pizza is delicious.  When I am king, I am going to ban all other foods from existence.  

• What does that have to do with anything?  Well, nothing – except your available cognitive resources are 
being twisted and consumed by absolute nonsense.  

• I hereby vow to prevent everyone here from learning based solely on my presentation choices. 

• Are you getting angry or frustrated yet?  You should be.  
• Now imagine how your teacher candidates feel.  

• And worse – Imagine how the students with disabilities and English Learners feel when those teachers are going to go and teach 
using this “method” they saw literally every professor and PD provider they’ve ever had… 

• Did you just have an “oh shit” moment?  Good. 
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Paradox:

High 

extraneous

load for 

students…

But can be

low for 

teachers
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For teachers, distractions are everywhere that 
raise extraneous load
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Recipe for high IL 

and EL: Using EBPs

with fidelity, 

collecting data, 

monitoring behavior, 

implementing IEPs, 

collaborating, 

teaching new 

content, being 

observed, etc…  
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Intrinsic and Extraneous load amounts are added 
together and are the “final bill” that must be paid 
in order to successfully learn or complete a task…
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If your total bill comes in higher than available 
funds, the purchase is declined… 
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Cognitive overload for students looks like this…
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If cognitive

overload for

teachers had

a picture, it 

would look

like this
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Germane Load: Remaining working memory capacity 
after intrinsic and extraneous load costs are paid 
needed to complete learning or teaching tasks
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A goal is to build automaticity for learners and 
teachers with content and practices so they don’t 
“cost” as much intrinsic load, and to make critical 
decisions that limit extraneous output…





Implications for Professors, School Leaders, & Teachers???
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For Many Students

There is a Mismatch

Between Student’s 

Learning Needs & 

The Demands of the 

Curriculum –

Especially in Content

Area Courses

Harbort et al., 2007; King-Sears et al., 2014; 

Moin et al., 2009; Mutch-Jones et al., 2012
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Student’s Learning

Needs

Demands of Content

Courses

Vannest et al., 2009; Wei et al., 2010; Robinson, 2002
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Student’s Learning

Needs

Prevailing Pedagogy

Vannest et al., 2009; Wei et al., 2010; Robinson, 2002
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Also a mismatch between 

everything we need teachers 

to learn in a very short 

amount of time and their 

cognitive capacity to make 

sense of it all and become 

proficient at 

implementation… 

Feldon, 2007
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Whoops…

It’s very easy to 

overload learner’s limited 

cognitive capacity – This 

goes for teachers in training, PD, 

or students with and without

disabilities.
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Give thought to how
we structure our approach
for teaching from a 
design perspective…
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Do the same for designing
and delivering instruction 
for students with disabilities

If we know intrinsic load 
is going to be high, that’s a 
signal to bring our A Game 
and manage extraneous 
load. 
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(for intrinsic 

cognitive load)
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(& to manage

extraneous load)
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Atom

• An atom is the smallest unit of ordinary matter that forms a chemical 
element. Every solid, liquid, gas, and plasma is composed of neutral 
or ionized atoms. Atoms are extremely small, typically around 
100 picometers across. They are so small that accurately predicting 
their behavior using classical physics—as if they were tennis balls, for 
example—is not possible due to quantum effects.

High intrinsic and extraneous load = lowest chance of learning

https://en.wikipedia.org/wiki/Matter
https://en.wikipedia.org/wiki/Chemical_element
https://en.wikipedia.org/wiki/Chemical_element
https://en.wikipedia.org/wiki/Solid
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Gas
https://en.wikipedia.org/wiki/Plasma_(physics)
https://en.wikipedia.org/wiki/Ionized
https://en.wikipedia.org/wiki/Picometer
https://en.wikipedia.org/wiki/Classical_physics
https://en.wikipedia.org/wiki/Tennis_ball
https://en.wikipedia.org/wiki/Quantum_mechanics
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Atom: smallest whole unit of matter



2023 OSEP LEADERSHIP AND PROJECT DIRECTORS’ CONFERENCE

Key Elements of Explicit Instruction

• Use clear language

• Use cues

• Break complicated content into chunks

• Make connections to prior learning

• Highlight relevant and varied examples

• Use an engaging, deliberate, and predictable pace

• Provide lots of (varied) opportunities to respond (OTRs)

• Deliver high-quality feedback 

• Model (I do) regularly

• Provide guided practice (we do) regularly

• Utilize independent practice (you do) when students are ready
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For our teachers in training/during PD sessions: We often give little thought 

to intrinsic and extraneous load because we assume a level of competence 

amongst students, but they are not immune to the impact of cognitive 

overload. 
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Learning individual practices is one thing – can create modest amounts of 

intrinsic load, but in real teaching, multiple practices are often used 

concurrently, generating unwieldly amounts of load – especially when 

teachers are new…
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When we are rushing, cramming too much content 

into one lesson, lecture or PD session we are 

introducing additional extraneous load - And when 

intrinsic load is already high, results (or the lack 

thereof) are predictable…
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No matter how big or small your courses or PD sessions are, if the main 

mode of learning about HLPs and EBPs is lecture/hearing about them, 

development of conditional knowledge is not likely.  
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Things out of our control as individual faculty or PD providers also 

negatively impact teacher capacity to successfully learn – like when and 

where your class/session is offered, being in placements all day before 

coming to campus, etc… 
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For complex practices, or those like HLPs that overlap (and generate a 

lot of intrinsic load at first exposure, and then again when being 

implemented by novices), it is important to mix and match how your 

candidates/teachers learn about and practice to distribute extraneous 

load and help build automaticity.  
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Diversifying how we present information  – especially at first 

exposure – makes a big difference in lowering intrinsic and 

extraneous load, and sets up for later success
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Use resources like CAPs and other podcasts to reinforce lecture and reading

www.spedintro.com
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Modeling Videos of HLPs/EBPs being implemented

www.highleveragepractices.org
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Teach Live/ Mursion mixed reality simulator
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Observe teachers in field and reflect/ discuss



Case studies, podcasts, reflection, simulated

and real practice, watching modeling videos, 

discussion, receiving feedback, field visits, 

etc… Used in combinations, and repeatedly
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What can we get teachers to learn and do well to achieve biggest impact?
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Select which 

practices are most 

critical, and focus on 

those… 

(for starters, anyway)



We can use a range of instructional approaches 

to help manage extraneous load, but intrinsic 

load is still an issue – and if we pack numerous 

practices into a course/program, we risk 

overwhelming our novices and they can end up 

not feeling confident with any or a small 

number of practices…
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Declarative Knowledge

Procedural Knowledge

Conditional Knowledge
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There is sadly no simple button
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Supporting Students Through Investments in Your Practice: 

Come to the Bank of the HLPs
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Teaching Exceptional Children

https://journals.sagepub.com/doi/abs/10.1177/00400599211048214



mjk3p@virginia.edu

@MJK_PhD
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Resource Spotlight

• Individuals with Disabilities Education Act (IDEA) website
• Brings together IDEA information and resources from the Department and its grantees.

• https://sites.ed.gov/idea/

• IDEAS That Work 
• For information from research to practice initiatives funded by OSEP that address the 

provisions of IDEA and ESSA. This website includes resources, links, and other important 
information relevant to OSEP’s research to practice efforts.

• https://osepideasthatwork.org/

91

https://sites.ed.gov/idea/
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