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Objectives

* By the end of this session, participants should:

- Become familiar with basic tenets of cognitive load theory (CLT)

- Consider frameworks for thinking about teaching and learning in health
professions workplaces

- Propose applications of CLT within their own workplace teaching or
learning settings
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Who is in the room?

* In which type(s) of workplace settings do you teach?
- Ambulatory
- Inpatient
- Primary care
- Specialty care — cognitive
- Specialty care — procedural

* What is the most challenging workplace task for you to
teach?
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Types of cognitive load

Intrinsic load: completing
elements of learning task

Germane load: forming learning
schemas, automation

Extraneous load: attending to
distractions, disruptions

= Match

— Promote

= Minimize

Hospital and Trauma Center



Intrinsic Load

https://medium.com/feedzaitech/cognitive-load-101-f89468e0a4d8
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Extraneous Load

https://medium.com/feedzaitech/cognitive-load-101-f89468e0a4d8
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Germane Load

https://medium.com/feedzaitech/cognitive-load-101-f89468e0a4d8
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Intrinsic Load Extraneous Load Germane Load
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Cognitive load & working memory

Extraneous load Intrinsic load

Intrinsic  Germane

Extraneous load
load load
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Benefits of schema formatio
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Cognitive
Load in HPE
Workplaces
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Workplaces function differently than
classrooms...

Image: https://www.cybertalk.org/2019/09/25/hospital-acutely-affected-by-
ransomware-attack/

Image: https://www.med.uvm.edu/home/2019/08/15/welcomeclassof2023
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...and have different stakeholders!

How does CLT apply?




Scoping review of 116 studies

Practicing Pre-professional,
professionals, 27 6

Quantitative
Experimental,

Professional, 55
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Descriptive,
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Post-
graduate, 49
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Drivers of intrinsic load in th o
, Patient load, comorbidities, tasks,
(task completion) data elements

Task Complexity

* Number informational elements

. . . e Uncertainties & contingencies
* Element interactivity

(diagnostic, therapeutic, informational)

* Time pressures e Interactions: disease-disease, drug-
drug, disease-drug
Learner Knowledge e Maturity of disease evidence base

e Patient contextual factors

e C(Clinical and procedural

knowledge e Urgent, emergent and crisis situations
e |diosyncratic patient e Work and team structure

assignments
Young JQ et al. Teach Learn Med 2016;28(1):88-96. U%F ‘ 4 Hospital and Trauma Center

Sewelbdb et-ali.deach beadrn,Med2019;:41.(33256-279.



Literature regarding intrinsic load in the
workplace (task completion)

* Mostly used to compare two educational conditions:

- Simple versus complex simulated tasks (e.g., gyn surgery, cardiac
auscultation)

- Simulated versus authentic tasks (e.g., ENT surgery, clinical reasoning)

* Higher intrinsic load universally associated with:

- Lesser prior experience
- Poorer performance

SEWE” JL et aI TEGCh Leal’n MEd 2019;41(3).256'279 % ‘ “ Hospital and Trauma Center
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Drivers of extraneous load in th, -

(unproductive processing) .

Instructional/Task Design
* Information search

* Modality of information o
* Team structure )
Distractions

Physiology

e Fatigue
e Response to stress

— b _
Familiarity with EHR

Familiarity with hospital system
Geographical issues

Graphical versus text display
Data formatting

Knowing who to call, when, for what
Intra-team, inter-team,
interprofessional dynamics

Background noise

Pagers, mobile devices
Interruptions

Internal thoughts or preoccupations
Negative emotions

o Negative emOtionS Young JQ et aI TE’GCh Learn MEd 2016;28(1)'88'96 % ‘ Q HospitaI;ndTr‘aumé Center‘ |
Sewelbdb et-ali.deach beadrn,Med2019;:41.(33256-279.



Literature regarding extraneous load in the
workplace (unproductive processing)

Higher fidelity simulations

Patient contextual factors

Multi-tasking and time pressures

Distractions, disruptions, tangential conversations

Negative emotions and fatigue

Graphical data display

EHR optimization

Tasks standardized

Work environment modification

Engaged and confident teachers
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Emotions in workplace learning

Positive Negative

emotions emotions




Emotions in workplace learning

Positive N Negative Profilien !

emotions - emotions identity
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Emotions in workplace learning

Professional
identity

Positive

emotions

Skill
development

Developing Medical Educators of the 21st Century San Francisco CA Feb 10-12, 2020

Professional
identity

Negative
emotions

Hospital and Trauma Center



Emotions in workplace learning

Professional
identity

Professional
identity

Positive
emotions

Negative
emotions

Embodied Skill
learning development

Learning

curve
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Emotions in workplace learning

Professional
identity

Professional
identity

Negative
emotions

Performance

Feeling of POS't'Ve Skill
- emotions

development

VS mastery

Embodied Learning

curve

learning
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Drivers of germane load in the workplace

(schema formation and learpina)

Strategies to Enhance Learning

* Learner efforts

* Faculty efforts .
* Design of practice .

Self-explanation

Teaching others

Meta-cognition: concentration,
anticipatory planning, monitoring,
adapting, generalizing

Interactive questioning
Engagement with learners
Feedback practices

Mixed or random versus blocked
practice

Young JQ et al. Teach Learn Med 2016;28(1):88-96. U%F ‘ Hospital and Tra

Sewelbdb et-ali.deach beadrn,Med2019;:41.(33256-279.



Literature regarding germane load in the
workplace (schema formation and learning]

Teaching
& R
Mixed or random
practice better than Promote
blocked practice germane
load

Practice

Increase complexity
as learners advance

S

4 Situational awareness )
training, self-explanation
and clarifying questions,
teacher engagement with

%rs, feedback -
Other
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How can we
apply this in our
own workplaces?

Photo by Ignacio Amenabar on Un

22222
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‘@’
‘ O Match intrinsic

Learning challenges ® Minimize

O Teaching ideas eXtraneous

Optimize
germane

How do we
get from To here?
here...
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Cognitive
load in
workplace

E “ ‘ Hospital and Trauma Center

Developing Medical Educators of the 21st Century San Francisco CA Feb 10-12, 2020



Cognitive
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workplace



Learners

Cognitive
load in
workplace

Teachers
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Learners

Cognitive
load in
workplace

Teachers Patients
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Cognitive
load in
workplace
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Practical
example: Gl
endoscopy

What contributes to

cognitive load? '



Cognitive load among 477 Gl fellows

Intrinsic load was: Germane load was: Extraneous load was:
e Higher: fatigue, e Higher: more e Higher: fatigue,
number maneuvers, engaged supervisor, queue order,
supervisor takeover intrinsic load, supervisor takeover
e Lower: year in extraneous load e Lower: more
training, prior e Lower: none engaged supervisor,
colonoscopy more confident
experience, good supervisor

patient tolerance

SGWE” .”. et aI ACGd MEd 2017;92'1622'1631 % ‘ “ Hospital and Trauma Center
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Practical
example: Gl
endoscopy

How does teaching

affect cognitive load? '



Optimizes Motor Technical

_ _ _ Take over
intrinsic instruction assistance
Reduces Emotional Set
extraneous support expectations
Promotes Check Teach
: Feedback
germane understanding concepts

sewell L et al. Med Educ 2019;53(9):925-940. U(‘SF ‘ @ 52 Francisco oe
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Cognitive
overload

Performance

Physical
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20

Performance

Interpersonal

Physical
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Curriculum

Appraise all
elements

Assign tasks
developmentally

Standardize tasks
Minimize competing

demands
Use simulation
Scaffold learning




Curriculum

10
Appraise all :
elements |

Assign tasks
developmentally

Standardize tasks
Minimize competing
demands

Use simulation

Scaffold learning :

Teaching

Be engaged
Know your learner

Teach judiciously
when learners can
listen

Limit tangential
conversations

Watch for overload
Attend to emotion
Prioritize autonomy

Vi
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M 1 B ° Beengaged
. | | Know your learner “
' *‘ﬁ ’ ‘ | 1 e Teach judiciously
j “ i when learners can
listen
Curriculum ‘ Limit tangential Environment
‘l’ conversations

e Appraise all > Watch for overload Technology
elements I Attend to emotion Limit distractions

Assign tasks ‘ Prioritize autonomy Re-engineer
developmentally | environments

Standardize tasks | Monitor for fatigue

Minimize competing - Highlight learning
demands

Use simulation
Scaffold learning
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Curriculum

Appraise all
elements

Assign tasks
developmentally

Standardize tasks
Minimize competing
demands

Use simulation
Scaffold learning
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Teaching Metacognition

Be engaged
Know your learner

Teach judiciously
when learners can
listen

Limit tangential
conversations

Watch for overload
Attend to emotion Limit distractions

Prioritize autonomy e Re-engineer n
l‘ l environments

Monitor for fatigue
H ‘

Provide strategies
Help learners know
. : | where to focus
. " ' mental effort
= Teach about
cognitive load

Monitor for
~ overload

Environment

Technology

Highlight learning




Wrap-up

Pair up with someone sitting near to you.
Discuss for two minutes how you could
use CLT in your workplace teaching.



Summary

* Cognitive load theory provides a specific theoretical lens
highly relevant to health professions workplace learning

* I[f we match intrinsic load (task difficulty) to learner
experience, minimize extraneous load (unproductive
processing) and provide strategies to promote germane load
(schema formation), we will improve learning!

* Small practical steps can benefit learner cognitive load
* CLT can dovetail with other learning theories
* Teaching teachers and learners about CLT may help!



&= |

!
ZUCKERBERG SAN FRANCISCO GE "ll
PSPITAL ARD TRAUMA CENTER

,-?J,]’;J [' b il ] |

f
,': i

/
/]

'hank you!
ZUCKERBERG
SAN FRANCISCO GENERAL

Twitter @GIMedEd


http://ucsf.edu

Creative Commons License
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You are free:
e to Share — to copy, distribute and transmit the work
e to Remix — to adapt the work

Under the following conditions:

e Attribution. You must give the original authors credit (but not in any way that
suggests that they endorse you or your use of the work).

e Noncommercial. You may not use this work for commercial purposes.

e Share Alike. If you alter, transform, or build upon this work, you may distribute the
resulting work only under a license identical to this one.

See http://creativecommons.org/licenses/by-nc-sa/3.0/ for full license.
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