Designing Effective Science Presentations

Narrative, Visual Aids, and Delivery Skills
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There are three elements of a
scientific presentation
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Best piece of advice in science
communication

Know your audience

Before planning your presentation, you should clearly define:

= Who is your target audience?
= How do you want to impact your audience?

= What will you need to do to help your audience understand
and appreciate your talk?
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.
The three elements of a scientific
presentation

1. Structure/narrative

2. Visual aids (slides)

3. Delivery of the presentation
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A good science talk is a good
science story

A good scientific talk is just like any other good story, with

a beginning, middle, and end

Action movie
Beginning Middle End
Climax
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Obstacles
Introduction Resolution
Time

Interest

Science Talk

Beginning Middle End

Summary

Specific Aims/Questions
Introduction Conclusion

Time
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Start your talk with the big picture

General

Specific

cenens What are the molecular mechanisms behind the aging process?

In sexual animals that don't self-replicate, telomere shortening correlates with
cell senescence.

1]

-

:

: Is telomere maintenance different in sexual animals and asexual animals that
pe'c do self-replicate?

Specific

S][N SOCIETY for
& NEUROSCIENCE




End your talk with the big picture

Specific

‘.-.-.....---

General

Specific We showed how ATP binding triggers activation of a P2X receptor.

This mechanism explains many experimental findings and provides insight
for the future design of antagonists.

Our methods can be universally applied to other ion channels involved in

various physiological processes.
General pny g B
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Inform your audience why they
should care

« Explain how your research may inform the treatment or
etiology of a medical disorder

« Describe how your research topic fascinated you as a kid

« Convey the applicability of your research to real-world
challenges

« Explain that an aspect of the universe seems strange and
mysterious, but the work you are describing is revealing a
newfound understanding
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Immediately state your question/goal

Can we duplicate Titan'’s

The Big Question: .
How does the 8 Q . atmosphere in the lab?
] ] ] How well can we predict and measure
oxidative burst metal speciation in freshwaters?

of macrophages
kill bacteria?
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Break up detailed information into chunks

The percentage of your
audience paying attention will
steadily decrease over time

Occasionally “come
up for air,” during
your presentation
summarizing what
you have said and
asking if there are
any questions

Technical detail

Percentage of audience
paying full attention

Before

Time

—
o
T

50- presenting

The
moment
you begin

The moment you
say, “In conclusion”

\

technical
information

Time

After

Technical detail

Time
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Unite sections of a talk using
a “home slide”

Time

Technical detail

Introduction
Summary

Sea turtle bycatch in the Eastern

Pacific Mahi Mahi longline fishery Sedabnils e Uing Sesitens

Pacific Mahi Mahi longline fishery

1. Fishing impacts an

sea turtle populations . Fishing impacts on

sea turtle populations

2. Reducing bycatch: do
circle hooks work? 2. Reducing bycalc
circle hoaks wo

5. Convincing fishers
and governmen
adopt improved gear

3. Convincing fishears
and governments to
adapt impraved qear

Main point 1 Main point 2 Main point 3

Sea turtle bycatch in the Eastern Sea turtle bycatch in the Eastern Sea turtle bycatch in the Eastern
Pacific Mahi Mahi longline fishery Pacific Mahi Mahi longline fishery Pacific Mahi Mahi longline fishery

1. Fishing impacts on
sca turtle populations e

AR 2. Reducing bycatch: do
circle hooks work?



Tell a story for each result

For every result (e.g. graph, table, chart), narrate a brief rationale, statement
of methods, explanation, and conclusion, like the examples below:

“Next, we wondered whether FOXOJ3 directly binds to the NPY promoter. To test this
hypothesis, we used a chromatin immunoprecipitation assay. This assay involves
using an antibody to bind to and purify a protein of interest (in this case, FOX0O3), then
uses PCR techniques to amplify any DNA that is bound to the protein. We found that
the NPY promoter was indeed bound to FOXO3, supporting our hypothesis that
FOXO3 binds and interacts with the NPY promoter.”

“Now that we know that FOXQO3 binds to the NPY promoter, we wanted to determine
whether FOXO3 could directly activate transcription of the NPY gene. To test this
hypothesis, we used a luciferase assay. This assay is used to determine whether a
transcription factor (in this case, FOX03), activates transcription of a gene by using a
bright yellow luciferase gene reporter. We found an increase in luciferase expression
in conditions when FOXO3 was present compared to conditions when FOXO3 was
absent , supporting our hypothesis that FOXOQ3 directly activates NPY transcription.”
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I,
Deliberately emphasize 1-3
take-home messages

Key Point #1

Nrf-2 is expressed in
mesenchymal stem cells

If you only remember one thing....

Elephants
are capable of
| vocal learning

Overall Result;

We developed a method to
culture mature astrocytes
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End your talk with a summary
diagram

A link between ephrins and Vav2
A glycoprotein inhibitor
of pectin methylesterase
in kiwi fruit

(Actinidia chinensis)

¢ Eph receptors interact
with Vav2

® ephrin stimulation of Eph
causes phosphorylation
of Vav2

* Interacts with pectin
methylesterase

» 28 kDa glycoprotein

¢ Inhibits other
sources of enzyme

Manipulating Endogenous Genes

A A Stage of Methods of
e g i L <] e oo © information flow manipulation
‘ - 2 ; [ | DNA Gene targeting
| { i [ { i knockins,
| X | ‘ ' | Transcripti \ corditional kneckouts)
I ption
L
: ' mRNA — RNA interference,
Intracelluiar 4 @ marpholinos
@"' v 0 ' Translation ‘
ChR2 NpHR, eNpHR, eNpHR3.0 Protein Dominant nagaiuse
Step Function Opsins Ar-3
ChEF, ChlEF, ChETA Mac
VChR1 BR, eBR
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.
The three elements of a scientific
presentation

1. Structure/narrative

2. Visual aids (slides)

3. Delivery of the presentation
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Choose slide backgrounds to
optimize foreground content

Before

A A

Slides with busy backgrounds reduce the
amount of space you have for your own
visual elements.

Before

Backgrounds composed of warm, bright
colors can be too intense on the eye.

After

Slides with clear backgrounds allow you to

fill the entire space with your own content.

After

Backgrounds composed of cool tints or
shades are comfortable to look at for long
time periods.

» Use backgrounds that
lack visual content

* Use a white slide
background in a relatively
small room (such as a
small classroom)

* Use a black slide
background in a relatively
large room (such as a
large lecture room or
presentation hall)
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Add design instead of decoration

Mass Spectrometry

* Set up collaboration
with the Baker lab

* Trying to use Mass —~~
Spec to identify sites L\ {
where Tesk2 is )

phosphorylated by
PasK

Before

The ChlIP assay

<

+# Crosslink proteins to DNA

- Sonicate to shear DNA
+»Immunoprecipitate with antibody to protein
-#Reverse crosslinks and purify DNA

*#Run PCR using primers for DNA of interest

TIE STRENGTH
DISTRIBUTION

15
Lirk weight w ()

CAN WE MODPEL SEPIMENT
AND PHOSPHORIUS LOADS IN
THE ROCK RIVER BASIN?

After

Chromatin immunoprecipitation
Used to determine if a protein interacts with a specific region of DNA

|. Crosslink proteins to DNA

. Sonicate to shear DNA —

. Immunoprecipitate with
antibody to protein

. Reverse crosslinks and
purify DNA

. Run PCR using primers
for DNA of interest
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Use color wisely

Before

After

Before

High Contrast

AN

High Contrast

10%

a H C D E

SN

SOCIETY for
NEUROSCIENCE



Use a sans serif font

Calibri

) Century Gothic
Gill Sans
Helvetica
Myriad Pro
Tahoma

Verdana
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Ensure that all text is easy to read

« Use 18-36 pts font to be
seen in the back of the
presentation room

Can you read this

« Use smaller fonts for in the back of the room?

citations and footnotes

» All text should be visible Carter (2013)
from back row

On a slide, it is harder to If you want to
read underlined words emphasize a word, use
or words in ALL CAPS bold letters or italics
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Keep text on a slide to an

absolute minimum

A common mistake....

¢ How many times have you seen a slide like
this? Probably too often.

* The use of too much text on one slide is so
common that many of us don’t even think to
question it.

* If presenters are going to write out everything
they are going to say during their delivery, then
what is the point of attending their
presentations? They might as well send their
slides to us over email and we can read them
whenever we want.

....but no less annoying.

* Seriously, slides like this are awful. Especially
when every slide in the entire presentation
looks like this.

¢ Too much text on a slide is one of the top
reasons why audiences stop paying attention.

* One hundred years ago, movie studios realized
that silent movies shouldn’t contain too much
dialogue because audiences didn't enjoy reading
text on a screen. You'd think we would have
learned the same concept in slide presentations
by now....

....but no les

* Seriously, slides like this
when every slide in the §
looks like this.

* Too much text on a slide
reasons why audiences s

- One hundred years ago,

that silent movies should

dialogue because audien
text on a screen. You'd ¢
learned the same concef
by now....

Much Better_l

SN
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Use slide tit

es to make a point

Catagory A

Y-amis label

Catagory B

e e e Y
1 2 3 4
K-axis labsl

n=4; "P=0.03; “"F=0.001

Background

Infants with more experiences
of stroking or cuddling:

Cry less often
Vocalize more

Smile more

Category A differs from Category B

400 "
= 360 N
2 ./ N\
E 400 Calegory &
o

%A\‘/\_ Calegory B

1 B 3 4
A-inlg abel

n=5; "P=0.03; ' P0.001

Infants benefit from positive touch

Infants with more experiences
of stroking or cuddling:

Cry less often
Vocalize more

Smile more
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Try to make only one point per slide

Results
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Category A is significantly different

from Category B
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Category A is not significantly
different from Category B in Assay N
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Use the best photos/images for talks

The Coniferous Forest

The Coniferous Forest

The striatum is located The striatum is located
in the forebrain in the forebrain

TH co-localizes with Cre TH co-localizes with Cre

Anti-TH Cre-GFP Merge
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Use animation/slide transitions wisely

What the presenter
is thinking:

I look more skilled
because I'm turning
my photo into confetti

Cute sparkles!

that before

..... and sparingly

| wonder if that is a
Powerpoint trick or a
Keynote trick?

What the audience is not thinking about: your message
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Strive for a simple slide layout

Slides that o Too random
could use g and chaotic
a good R ...
layout o .
tune-up: '
il i Too busy and
W by overwhelming
il
aor
M E T

Too sparse and
e s it possible to crystallize asymmetriC (and a
% in? .
S terrible use of a bullet)
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Produce the easiest-to-read slides as possible

The old maxim “less is more” truly holds for slides

In utero electroporation

Pregnant rodent

Injection of DNA
construct

.
-

Developing

embryos +
T 8 Application of
Hcrt neurons A
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.
The three elements of a scientific
presentation

1. Structure/narrative

2. Visual aids (slides)

3. Delivery of the presentation
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I,
Rehearse and practice for a good

delivery

Rehearse as much as possible

« Deliver a mock presentation to an empty room
while projecting slides on a screen

* Rehearse mentally: at your desk, while riding
your bicycle in the shower, etc.

« Rehearse however you feel most comfortable,
just try to rehearse so that you know exactly what
you will say and, importantly, how long it will take
you to say it
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Don’t use slides as presentation
notes

Before After

Point Reyes

A piece of the Salinian Block
transported Northward by the San

rrrrr
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I,
Try to “be present” as much as

possible

Be aware of....

Yourself:

Are you talking too
slow, too fast, too
quiet, too loud, or too
monotonous?

How is your posture?
Is anxiety causing you

to perform a nervous,
repetitive movement?

Your audience:

Is your audience
showing signs of
confusion, boredom,
or impatience?

Where is your
audience maintaining
eye contact?

Is your audience
distracted by
something else in the
room?

Your environment:

Is the lighting optimal for
viewing slides and
keeping the audience
awake?

Is the temperature too
hot or cold?

Are there visual or
audible distractions?
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Prepare for inevitable nerves
and anxiety

Practice & preparation are key!

Some tricks:

* Rehearse for the 5 min before your
presentation begins

« Memorize and rehearse the first 1-2 min of
your talk most of all

» Walk around your presentation space

* Bring a water bottle
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Practice using technology

Know how to use your keyboard to control your presentation
including all shortcuts

Exits a presentation Turns the screen white Turns the screen black

« Remember power
cord and adapter

 Determine how to dim
or turn off lights if

necessary IIBII-I.I-B-
- Bring a timer —phone [« JzJxJo v el Jul®[" L] -
i B3 £ €3 E5 SN B8 .. = -

mode in PowerPoint

=
N

Advances a step forward Takes you a step backward

* Bring a Laser Pointer
for traditional screens

» Use computer cursor

for LED screens ;
SN

C
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Practice using a laser pointer

Use a laser pointer sparingly:

* Don’t turn on the laser pointer
until it is aimed at the screen

* Never aim a laser pointer in the .
direction of the audience

« Don’t highlight text

» Try to leave your pointer on for
only a few seconds at most

» Steady your hand if nervous and
shaking

« Consider purchasing a remote

slide advancer with laser pointer SOCIETY for
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I
Soliciting and answering audience
guestions

« Consider rephrasing the question in your own words
before providing an answer

» Prepare for difficult questions from the audience

 Remain calm and project confidence

* Don'’t be afraid to say “l don’t know,” while speculating
on an answer

 Offer to talk with the questioner after the Q&A session is
over
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Conclusion

Remember to have fun!

« Remember that designing science talks is an
art form, and there is no such thing as “the
perfect talk”

« The audience is on your side and wants you to
do a great job

« Each presentation you give is another
evolution in your development as a presenter,
and another experience to learn from for the
future
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