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Cognitive Load Theory Overview



Cognitive load theory revolves around the
ways in which humans receive, process,

and store information.
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Organization



If you want different results than what
you're currently getting, you must try a

different approach.



es simultaneously...
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Topic sub-topic
design uses slides Visual Aids
as...

Speaker Notes Handout




Presentation
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Do you need a slide?

Fandrey (2018) suggests a slide is needed when it:

1. Provides a visual means of organization for forthcoming information
2. Helps students locate where they are in the lecture (wayfinding)

3. Shows a concept, process, relationship, or idea via a graph, chart,
diagram, image, or other visuospatial treatment;

4. Maps directly to the learning objectives or outcomes of your talk—that
is, you're showing something that really does deserve to be powerfully
pointed at

5. Contributes to a climate of good digital citizenry
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Preview Slide

Provides
snapshot of
what’s to come

Activates prior
knowledge
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GUidepOSt Shde Orients students

in overall
presentation

Signals topic
transition

Provides context
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Recap Slide

Slides should
serve one

purpose.

You don’t always
need a slide.

Color is for Clear.

Consistency
reduces overall
cognitive load.

communication Consistent.
not decoration. Cohesive.

Summarize

and/or repeat
main ideas
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Consistency throughout the slide deck
makes wayfinding easier for students

and reduces the overall cognitive

load.



Repetition of section headers

Placement of repeated elements

Color scheme




Using Color



Select four colors for a slide deck:

1. Background
2. Text

3. Emphasis color #1

4. Emphasis color #2

4




Color should be used as a means of communication
and not decoration.

Herbart teaching method

5. Test students

4. Show examples

3. Compare new ideas with earlier lessons

2. Present the new lesson

1. Prepare students for the new lesson

Fandrey (2018)
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Use color to call attention.

Lorem ipsum dolor sit ament

Fandrey (2018)
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Use color to show amount, quantity, severity.

Fandrey (2018) 25



Use color to differentiate sections of a graph.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
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Use color to provide a visual break

Fandrey (2018)

3 techniques for l
crafting a

thesis

Choose a topic that
interests you deeply.

2 3

Embrace a cycle of
Take a strong stand. writing, revision, and
curiosity.
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Be consistent with surface level design features.

Fandrey (2018) 28



Consistency
reduces overall
cognitive load.

Slides should serve You don’t always
one purpose. need a slide.

Color is for
communication Clear.
not decoration and Consistent.
you should only Cohesive.
have four.

29



Preparation






Fandrey’s (2018) Academic Slide Design Method

=

Write a script (I know)

. Prepare a handout

. Identify and sketch visuals
. Create slides

Insert preview, guideposts, recap slides

oUW N

. Test and revise



Fandrey’s (2018) Academic Slide Design Method

1. Write a script (I know)

2.Prepare a handout

3. Identify and sketch visuals

4. Create slides

5. Insert preview, guideposts, recap slides

6. Test and revise
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. Offloading text-
A handout is heavy portions of

great tool for... your presentation

Focusing and Expanding on

organizing technically dense
your thoughts material




Avoid this

Lorem ipsum

Lorem ipsum dolor sit amet, consectetur adipiscing
elit.

Nam diam mauris, fringilla ut consequat ut, porta
nec tortor.

Maecenas magna risus, consequat sit amet turpis eu,
imperdiet cursus neque. Sed finibus, lacus eget
bibendum tristique,

Eratquam ultricies metus, eu malesuada ipsum
ipsum ac mauris.

5/14/16

Lorem ipsum

Lorem ipsum dolor sit amet, consectetur adipiscing
elit.

Nam diam mauris, fringilla ut consequat ut, porta
nec tortor.

Maecenas magna risus, consequat sit amet turpis eu,
imperdiet cursus neque. Sed finibus, lacus eget
bibendum tristique,

Eratquam ultricies metus, eu malesuada ipsum
ipsum ac mauris.

Lorem ipsum

Lorem ipsum dolor sit amet, consectetur adipiscing
elit,

Nam diam mauris, fringilla ut consequat ut, porta
nec tortor.

Maecenas magna risus, consequat sit amet turpis eu,
imperdiet cursus neque. Sed finibus, lacus eget
bibendum tristique,

Erat quam ultricies metus, eu malesuada ipsum
ipsum ac mauris.
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Skeleton Guided Notes

Section 6.4: Rational Exponents

. > All radical expressions are asking the same general question:
“What number or term raised to the nth power will give you the
radicand?”

Section 6.4: Rational Exponents
|

» Convert to Radical Form

a’ - Vaand a’

Va = (V
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Section 6.4: Rational Exponents

> All radical expressions are asking the same general question:

Skeleton Guided Notes

Section 6.4: Rational Exponents
|

Ex.3

w

“What number or term raised to the nth power will give you the
radicand?”

Consider following:
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Use guided

notes to:

Keep students
engaged
throughout the
lesson

Summarize main

points

Provide
organization and
structure to
students’ notes




Fandrey’s (2018) Academic Slide Design Method

1. Write a script (I know)

2. Prepare a handout

3.Identify and sketch visuals
4. Create slides

5. Insert preview, guideposts, recap slides

6. Test and revise
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Visual Aid or Decoration?

Fandrey (2018)

Serial position in memory recall

* Primacy and recency
effects

 Number of items on the
list matters

* First described by
Hermann Ebbinghaus
in 1885

40



Visual Aid or Decoration?

Fandrey (2018)

Serial position in memory recall

* Primacy and recency
effects

* Number of items on the
list matters

* First described by
Hermann Ebbinghaus
in 1885

Public Domain

LEERERERRERRRREREE)
uuummuuuuuuu

- LLERLRERRRERERERERRAERRE LS
B iiniaanai

41



Visual Aid or Decoration?

Fandrey (2018)

Serial position in memory recall

* Primacy and recency
effects

* Number of items on the
list matters

 First described by
Hermann Ebbinghaus
in 1885
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Visual Aid or Decoration?

Fandrey (2018)

Serial position in memory recall

* Primacy and recency }
eﬁeCtS e ‘Y .:.‘../ | parietal lobe

* Number of items on the s
list matters ,

 First described by temporal lobe™
H erm a n n E b bi n gh a u S medulla oblongata \\ i
in 1885 Parts of the brain. National Cancer Institute.
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Visual Aid or Decoration?

Fandrey (2018)

Primacy and recency effects: human tendency
to remember the first and last items in a list

Ul
(=

Words recalled (%)

Primacy intermediate Recency

|||||||||||||||||||||||
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Visual Aid or Decoration?

* Filial imprinting

m 1935

m Konrad Lorenz worked with
greylag geese

m incubator-hatched geese
would imprint on the first
suitable moving stimulus
they saw within "critical
period" (13-16 hours after
hatching)

m Goslings imprinted on Lorenz,
inanimate objects

m Filial imprinting is not
restricted to non-human
animals that are able to follow
their parents

Fandrey (2018)



Visual Aid or Decoration?

Fandrey (2018)

Filial imprinting is a type of animal learning
where the newborn attaches to the first
moving stimulus it sees.

http://psychology.wikia.com/wiki/File:Lorenz.gif
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Stay away from built-in themes

Fandrey (2018)
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Use a template...
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1 main
idea per
slide
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Rough
sketch of
visual or
description
of content
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Space to
elaborate
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Use guided Visual aids
notes handouts are not
to elaborate. decorations.

Start analog,
then go digital.

Use a template
to organize
your
presentation.

Avoid using
built-in
themes.




Fandrey’s (2018) Academic Slide Design Method

1. Write a script (I know)
2. Prepare a handout

3. Identify and sketch visuals
4.Create slides

5. Insert preview, guideposts, recap slides

6. Test and revise
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Academic Slide Design



What are the most commmon 1ssues in

regard to slide-based presentations?



Common Issues

US Wireless Market - Q2 2010 Update

Executive Summary

The US wireless data market grew 6% Q/Q and 22% Y/Y to exceed $13.28 in mobile data service revenues in Q2 2010 -
on track so far to meet our initial estimate of $54B for the year.

Having narrowly edged NTT DoCoMo last quarter for the first time, Verizon Wireless continued to maintain its number
one ranking for the 1H 2010 in terms of the operator with the most mobile data revenues (though the difference was
thinner than the amoeba membrane). The total wireless connections for Verizon were almost 100M with 92.1M being
the traditional subscriber base, Rest of the 3 top US operators also maintained leading positions amongst the top 10
global mobile data operatars.

Sprint had the first positive netadd quarter in 3 years and has been slowly and steadily turning the ship around. T
Mobile did better on the postpaid netadds but overall additions declined again. The larger question for the market is if 4
large players can stay competitive. Generally, the answer is no. But these are different times and there are a number of
permutations and combinations that are passible.

The US subscription penetration crossed 95% at the end of Q2 2010. If we take out the demographics of 5 yrs and
vounger, the mobile penetration is now past 100%, While the traditional net-adds have been slowing, the “connected
device” segment is picking up so much that both AT&T and Verizon added more connected devices than postpaid subs
in Q2 2010. Given the slow postpaid growth, operatons are fiercely competing in prepaid, enterprise, connected deviees,
and M2M segments.

Data traffic continued to increase across all networks. By 1H 2010, the average US consumer was consuming
approximately 230 MB/mo up 50% in 6 months. US has become ground zero for mobile broadband consumption and
data traffic management evolution. While it lags Japan and Korea in 3G penetration by a distance, due to higher
penetration of smartphones and datacards, the consumption is much higher than its Asian counterparts, Given that it is
also becoming the largest deployment base for HSPA+ and LTE, most of the cutting edge rescarch in areas of data
management and experimentation with policy, regulations, strategy, and business models is taking pliace in the

I networks of the US operators and keenly watched by plavers across the global ecosystem.

e had forecasted, the tiered pricing structure for mobile broadband touched the US shores with AT&ET becoming the
jor operator to change its pricing plan based on consumer consumption. We will see the pricing evolve over the
quartens as the US mobile ecosystem adjusts to the new realities and strategies for mobile data consumption,

< PO e LRI D DO 00 2 © Craton rormn Cormtir . N Dohh Pasarved

Ag 0O
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Common Issues

Fandrey (2018)

Main idea

Supporting point /

Tangentially related idea

Tangentially related idea ¥

Tangentially related idea ~———
Thing you don’t want to forget to mention )
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Common Issues

Iraq: I&W of Civil Conflict

Key Reads:

@ Political / religious leaders increase public hostile rhetoric

4 Political / religious leaders lose moderating influence over constituents

[C] Provocative sectarian attacks / assassinations

@ Unorganized spontaneous mass civil conflict

Additional Indicators: Index of Civil Conflict (Assessed)
Militias expand security role _ p——
Governance B 5

Police ineffectual

A
A t s
g Army ineffectual & , & xa 6‘&
A
O

>

Neighbors enable violence 34
Sectarian tensions / violence & & ©
displace populace =
£ Sectarian conflicts between / within ISF forces
L] § ISF refuse to take orders from central government, mass desertion
L] Kurdish accelerate moves toward secession / annexing Kirkuk
€ Low level violence motivated by sectarian differences

CHANGE SINCE
ACT LK @ ROUTINE  [JIRREGULAR A\ SIGNIFICANT 4 CRITICAL

Urban areas experiencing “ethnic cleansing” campaigns to consolidate
control ... violence at all high, spreading geographically.

16006
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One slide = One main 1dea



Why not bullets?

«l

Slide-u-prompter

\e

Split-attention effect

9 @ 2]

o’

Cannot convey
complex
relationships
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Use bullets to...

« Explain an idea with several supporting statements

« Show an overview of a list of items you plan to explicate
individually in coming slides

« Provide a summary of points you have already discussed



Design Strategies



One main idea per slide

1.
2
3
4
5.
6
7.
3

Assertion-evidence structure

. Spatial positioning
. Whitespace
. Lines and shapes

Proximity and similarity

. Full screen image with text

Graphics with labels

. Information Typologies (SmartArt)
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Slide makeovers

Fandrey (2018)

Prose Edda

+ also known as the Younger Edda

» _written by Snorri Sturluson, Icelandic scholar and historian

+ © ~'Old Norse work of literature written in Iceland in early 13th century.

+_ _Includes euhemerized Prologue, plus three distinct books: Gylfaginning (consisting of around

.20,000 words), Skaldskaparmal (around 50,000 words) and Hattatal (around 20,000 words).
- Gylfaginning

deals with the creation and destruction of the world of the Nordic gods, and many otheraspects of Norse mythology.

Written in prose interspersed with quotes from skaldic poetry.

- Skaldskaparmal consists of a dialogue between £gir, a god associated with the sea, and Bragi, a skaldic god, in
which both Nordic mythology and discourse on the nature of poetry are intertwined

- Hattatal exemplifies the types of verse forms used in Old Norse poetry
» exemplifies typical verse forms of Old Norse poetry
»  Originally planned as a textbook to enable Icelandic poets and readers to understand skaldic
poetry \
»  Seven manuscripts (three fragments, four complete), dating from around 1300 to around 1600,
have independent textual value.
~ _.Codex Upsaliensis (oldest: early 1300s)
= Codex Regius

— - Codex Wormianus
—+_ Codex Trajectinus (youngest: circa 1600)

. orlgmally referred to as Edda, scholars speculated that there once wasan Elder Edda which
contained the pagan poems which Snorri quotes, N
+ latertitled the Prose Edda to dlstmgulsh from Poetic Edda - Prose (Young) Edda came first
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Slide makeovers

The Prose Edda was comprised of 4
sections that described the pagan roots of
Old Norse mythology.

Prologue
2000 words

Gylfaginning

20,000 words

Skaldskaparmal

50,000 words

Hattatal

20,000 words

Fandrey (2018)



Fandrey (2018)

Theme

The message of the film

A film means something, whether or nor the
filtmmaker intends it
Interpretation—supplying meaning is the
job of the audience

The skeleton, on which acrion, characrer and
setting, are arranged

When bare bones are missing; audience knows
it

Theme, cont.

Differ from mortif in thar themes are ideas
conveyed by a film

Morifs are repeated symbols thar represent
those ideas

I _cit—-morif: reiterarion of those themes

Theme, cont.

Arxise from interplay of plot, characrers, and
the atrtitude the direcror takes toward them
The same story would be given very different
themes in the hands of different direcrors
Different from direcror style, which is less
visible to amarteur viewers
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Slide makeovers

Fandrey (2018)

Theme is
ideas

conveyed by the film.

Motif is
repeated
symbols

W

that convey the theme.
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Slide makeovers

Theme arises from the interplay of plot,
character and the director’s attitudes about

them.

Director

Fandrey (2018)
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Graphics with labels

Fandrey (2018)

l.e. #+

In other words

for example

e.g.
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Full-screen image with title

a slim, cylindrical
flower cluster

Fandrey (2018)
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Assertion-evidence structure

1. Identify the main idea
2. Write it as a brief statement at the top of the slide

3. Use the remaining space on the slide to provide
visual evidence

4. Ensure you are making an assertion and not simply
explaining the graphic.
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Assertion-evidence structure

Fandrey (2018)

The final explosions of the 1883 Krakatoa
eruption had massive effects.

Non-example
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Assertion-evidence structure

Fandrey (2018)

Sales 1n American malls

uvemle specialty
Other

5.4% ‘
2 ‘

Non-example
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Assertion-evidence structure

Fandrey (2018)

Discount stores comprise the

majority of sales in American malls.

Barry, A. Commerce

Juvenile specialty

Other &35
5.4% i

pe

Men’s/Women’s
8.9% —__
P

Discount

stores
43.1%

transactions in American shopping malls. Journal of Mass Consumption 2001;13:160-164.
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Assertion-evidence structure

Fandrey (2018)

Near side of moon

e Moon hemisphere always seen from earth
 Sometimes illuminated by earthshine
e Dark spots are high in iron

» First mapped early 17% cent., early
astronomers thought they were bodies of water

 Lunar maria (Latin for “sea™)
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Assertion-evidence structure

Fandrey (2018)

The near side of the moon is characterized by
lunar maria, low-lying areas high in iron.

Wikimedia Commons
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Assertion-evidence structure

Fandrey (2018)

The near side of the moon is characterized
by lunar maria, low-lying areas high in iron.

Wikimedia Commons Wikimedia Commons

Near side Far side
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Use spatial positioning to communicate:
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Relationships

Process

Anomalies
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Sign of
approval

Will get
you
punched
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Va ri a ntS Of Amazon Indigenous Postmodern
d iffe rence Analytical Individualist Radical

st . Anarchist Labor Religious
feminism
Anti-pornography Liberal Separatist
versus
Atheist Lipstick Sex-positive

Ot h e r Black Marxist Social
fe m I n I S m S Chicana Material Socialist

Cultural Maternal Standpoint
o

Cyber Native American Transfeminist

Other

Difference Neo Transnational

Equality New Vegetarian Eco

Fat Post-structuralist Womanism

Global Postcolonial

Hip hop Postfeminist

Fandrey (2018)
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Whitespace



The absence
of content




Layout and Composition



Be consistent with the layout of your slides and
the placement of repeated elements. This
helps with wayfinding and reduces overall

cognitive load.
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There are 3 main Lack of a point
issues with of entry
composition

Lack of a Failure to
focal comply with
point established

@ norms @




Where is the point of entry?

Fandrey (2018)

Values tied to
spatial

Raster Data coordinates

Land Use & Land Cover: MODIS Land Cover 2001-2013, 5 Classifications, 240
Gigabytes, Global Land Cover 2000, Harvested Area and Yield for 175 crops.

Climate: Annual bioclimatic variables derived from CRU-TS, Long-term average
temperature and precipitation.
e R .

Area-Level Data

Global Landcover 2000

B Actificial surfaces [ Cropland / Tree Cover / Other natural vegetation [___] Sparse herbaceous or sparse shrub cover [l Tree, needle-leaved, deciduous
[ Bare Areas [ Tree Cover / Other natural vegetation B Tree, broadleaved, deciduous, closed [l Tree, needle-leaved, evergreen
[ cultivated and managed areas I Regularly flooded shrub and/or herbaceous cover [ ] Tree, broadleaved, deciduous, open I Tree, regularly flooded, fresh water
. [] Herbaceous Cover, closed-open [ Shrub Cover, closed-open, deciduous B Tree, broadleaved, evergreen B Tree, regularly flooded, saline water
[ irrigated Agriculture [ shrub Cover, closed-open, evergreen I Tree, burnt [ Water Bodies

[ cropland / Shrub and/or grass cover [ | Snow and Ice [ Tree, mixed leaf type
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Slide makeover

Fandrey (2018)

Raster data shows values tied to spatial
coordinates.

Global Land Cover 2000. Terra Populus data.
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What is the focal point of this slide?

History of educational technologies

Hieroglyphs: symbg¢

| ding phonograms,
logograms, and ideogr: -

symbols

“Sacred engraved letters”

Fandrey (2018)
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Slide makeover

Hieroglyphs
can be
interpreted as
phonogram,
logogram, or
ideogram
depending on
context.

Fandrey (2018)
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Progression of events right to left...?

Fandrey (2018)

The stripe in striped toothpaste is created as
it is squeezed out of the tube.

Stripe paste Plpe
(colored)

j “Regular” paste
(usually white)

"Toothpaste tube" by Joost van Treeck (conversion: T137) - vI-Media. Licensed under CC BY-SA 2.5 via Wikimedia Commons
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Slide makeover

Fandrey (2018)

The stripe in striped toothpaste is created
as it is squeezed out of the tube.

Stripe paste

(colored)

” View: front
[19
Regular” paste
(usually white)
- Pipe
View: side p
“Toothpaste tube" by Joost van Treeck (conversion: T137) - vT-Media. Licensed under CC BY-SA 2.5 via Wikimedia Commons
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Typeface



The most
important thing
about your font is
that the
audience
doesn’t notice
it.

CHECK oUT
www.wdkbl.org

cace

I M
naom weecome [
PENNINGTON FOLK MUSIC FESTIVAL

«00e FIRST ANNUAL »¢60.
v'PENN[NGTﬂN A A

mrmsmm £

DOOR
PRIZES PRIZES

PRINCETON,
FIRE TRAINING CENTER

CONTACT
"4'“|\t@mchsi.com

JUNE 2nd, 12 700 AM il NOO

PRINCETON HAM RADIO CLUB AND CALDWELL CO ARES)
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Alignment

I_Centered

text

makes the

l?yes work harder

Left-justified text
IS easier

on the

eyes.

Fandrey (2018)




Spacing

Ipsum vegum

* Turnip vulputate endive cauliflower in etit euismod
kohlrabi

* Avocado sodales spinach ultrices velit.

* Amaranth sem at daikon cabbage asparagus winter
purslane erat kale.

* Celery ullamcorper potato scallion desert raisin

horseradish spinach duis carrot in pulvinar mauris.

Fandrey (2018)

Ipsum vegum

* Turnip vulputate endive cauliflower in etit
euismod kohlrabi.

* Amaranth sodales spinach ultrices velit.

* Avocado sem at daikon cabbage asparagus
winter purslane erat kale.

» Celery ullamcorper potato scallion desert
raisin horseradish spinach duis carrot in
pulvinar mauris.
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Traditionally...

We use this slide layout
The “Title + Content” default slide layout in PowerPoint is the most commonly used slide.
This layout promotes what you see here.

We will refer to this as the “topic sub-topic design” and I will add some more text here because

I need two lines ©

This design approach attempts to use the slide for three purposes simultaneously...
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Guiding Attention



You can use

progressive disclosure
to reveal information

at a slower rate

to allow students

more processing time



Use color to draw the eye to the main point
of the slide

BEFORE AFTER

|




Utilizing spatial
positioning and Provide a point of
whitespace will entry and focal
drastically improve point.
your slides

One main idea
per slide.

Attend to spacing Use one font
and alignment throughout your
1ssues presentation
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