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In July 2013, AAAS MemberCentral and the
TED (www.ted.org) organization teamed up
to produce an in-depth webinar on successful communication. Viewed by thousands,
the one-hour video of this discussion, “Be a
Science Communicator,” provided a wealth
of information and gave audience members
a chance to ask questions.
Given the size of the audience and the volume of
questions submitted, there was no way to answer
them all during the course of the program. This interactive booklet is an effort to address all those
concerns—and tap into the broader expertise of
AAAS members working on the frontlines of science communication.
We hope you find value in this comprehensive
guide. It includes highly nuanced information on

the importance of science communication, how to
prepare for a talk, handling the Q&A period, and
much more.
You’ll find tips, insights and humor from seasoned
AAAS members who share their wisdom earned
through years of speaking in front of peers, colleagues, and audiences outside of the sciences.
Learn how to deliver a great one-liner, field audience questions, and get your slide timing down to
a science.
So, whether you’re an experienced speaker or just
preparing for your first time “onstage,” learn from
your fellow AAAS members all the strategies you’ll
need to make a lasting impression and engage audiences everywhere.
Watch the original “Be a Science Communicator”
webinar below.
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Communicating with

Public Audiences
By Linda Cendes Hosler and Jeanne Braha of the
AAAS Center for Public Engagement with Science and Technology

Science has a culture all its own, and communication within the world of science takes
on a specific tone, language, and style. This is why it is often difficult for scientists to
communicate effectively with the general public.
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COMMUNICATING WITH PUBLIC AUDIENCES
(continued from page 4

Communicating science with a non-scientific audience requires a markedly different focus and style than a scientific presentation. But the basics of good communication are
universal, whether the audience is your peers or the public.
They are:
• know the audience;
• create an effective message for that audience; and
• use good public presentation/speaking skills.
The biggest challenge scientists face in presenting to the
public is shaking off the “formula” they are taught for
presenting their research. Most scientific findings are presented in a very similar format,
whether for a journal or a scientific presentation: Introduction or
Background, Methods, Results, and
then the bottom-line in the Conclusion or Discussion.

Whenever possible, find common words to take the place
of technical terminology and develop concise descriptions
of complex research. One way to figure out appropriate
language for a general audience is to experiment—try
out your descriptions or analogies on friends, family, or
colleagues outside your field. Use their feedback to learn
which words do or don’t work.
As you develop a message for a public audience, try to
create a story that shapes your presentation in a way they
can easily understand. Remember that a story has a good
beginning, middle, and end. Your story might be about how
you became a scientist, what inspires you, the process of
discovery, or the consequences of
your research. Studies have shown
that stories hold people’s attention
and can shape thinking and behavior.

“By considering the needs
of a public audience versus
a scientific one, crafting
an appropriate message,
and communicating it
clearly, more scientists
will be effective at bringing
the world of science to
the general public.”

This formula doesn’t work when
communicating science to the public, and in fact should be flipped on
its head. The public wants to know
the “big picture” or bottom line
first, followed by the answer to the
“So what?” question, which can
vary depending on the demographics, culture or interests of your audience. Only after stating the relevance to your audience should you
fill in the presentation with supporting materials, such as how you did the experiment or
relevant background information. (See Fig. 1.A.)

Answering the “big picture” question is important to scientists too, but the answer to that question is going to be
different for scientists than for the public. For scientists,
the bottom line might be how something fits into the given
Fig. 1.A.

SCIENTIST

Background
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Supporting Details

So What?

Results / Conclusions

PUBLIC

Supporting Details

body of research, whereas, the public wants to know how a
new finding might impact their lives. Conveying the bottom
line to a public audience upfront can draw them in to hear
your message and is where knowing your audience comes
into play.

A keenly crafted message will not
reach the intended audience if the
presentation of the message is lacking. Many good public presentation
skills are the same whether you are
communicating science or not. For
example, using appropriate gestures,
and tone and, maintaining good eye
contact are always essential. The
formality and tone you use may shift
depending on the type of presentation and where your role as a scientist-speaker comes into play. Scientists are usually conscious of the
authority and respect they command with the public, but
shouldn’t be afraid to show personality or emotion to allow non-scientists to connect with them as people. Sharing
personal stories or anecdotes can do a lot to help break
the ice.
Finally, remember that all good communication takes
practice. Learn from each presentation you make and adjust your word choices, visuals, and messages. You might
ask a friend to film you speaking (cameras in smartphones
can make this easy), and take a look at what your eyes and
hands are doing. Are you moving your hands a lot, thus
distracting the audience? Are you looking at your slides
and turning your back to the audience, or are you facing
them and making eye contact? You can also learn from
others—actively read and follow successful science communicators to see how they do it. Notice what you like
and what you don’t when you see your colleagues or other
speakers present.
Being a good communicator in general will help you to be
a better science communicator. By considering the needs
of a public audience versus a scientific one, crafting an
appropriate message, and communicating it clearly, more
scientists will be effective at bringing the world of science
to the general public. §
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It’s all in the

preparation:
Tips for presenting a great science talk
By Luda Shtessel
By the time researchers get to present their own
data, they likely have spent hundreds of hours preparing for exams and conducting research. Just
spending several more hours on crafting a talk can
drastically improve your presentation and help engage your audience. While preparation takes time,
following a few simple tips can result in a rewarding
experience for you and everyone else.
Dr. Norman Sharpless, professor of medicine and genetics at the University of North Carolina at Chapel
Hill, stressed advance preparation as a major key to
a successful presentation.
“When I first started presenting, I was underpreparing. I thought 30 minutes to two hours of practice beforehand was enough, but it wasn’t. I read

that the preparation time for an actual event should
be 4:1, and that works well for me,” said Sharpless.
Kathleen Caron, an associate professor of cell biology and physiology at UNC-Chapel Hill, shared a
similar sentiment: “Practicing is extremely important. You can never undersell that. You can do it in
the car; you can lock yourself up in the bathroom,”
she said. If the talk requires a long-distance trip,
Caron also suggested arriving early. “I like to have
an evening by myself in the hotel room. I always try
to practice [the talk] the night before.”
One of the most important things in preparing a successful presentation is to know the target audience
and gear your talk accordingly.
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IT’S ALL IN THE PREPRATION
(continued from page 6)

“The audience could be the lay public, students, your peers
or your competitors,” observes Caron. “The delivery of
the content … and how you deliver it is different for each
one of these audiences, so doing your homework up front
is extremely helpful. The significance of the research and
the take-home message can be framed in different ways to
best engage different audiences.”
Sharpless also spends lots of time thinking about his audience, asking basic questions, such as: Who will I be speaking to and what are the goals of this conversation? Why
am I giving this talk? “That is helpful because I find that
allows me to figure out the pace,” he said.
To ensure that your message is understood, Caron warned
against the “data dump”—an exhaustive detailing of all
of your work. “When you prepare a talk, you want to make
sure you don’t have too many take-home messages. If you
do the data dump, you are in danger of losing that message. I recommend at most two messages for an hour-long talk. Keep it
simple. People appreciate that. They
walk out of your seminar and feel
like they’ve learned something,”
said Caron.

To alleviate nerves, Caron also recommended “moving
around a little bit and knowing what to do with your laser
pointer. Practice without the laser pointer, and then only
use it sparingly during your talk when you really want to
get the audience’s attention.”
Sharpless and Caron both memorize the first few slides
of each presentation to ensure that the talk starts without a hitch. This technique can allow time for nerves to
subside or help the presenter to keep going in the face
of unforeseen technical difficulties. Additionally, memorizing one-line summaries of each slide can be invaluable for
maintaining the talk flow during transitions between slides.
Lastly, Caron approaches each presentation as an opportunity to educate. “You want people to feel good, that they
didn’t waste their time coming to your talk. If they can
remember what you said one week later, then you’ve accomplished something; you’ve educated people.” §

“When I first started
presenting, I was
under preparing. I
thought 30 minutes
to two hours of practice
beforehand was
enough, but it wasn’t.”

Sharpless stressed the importance
of slide simplicity: “If I end up giving a bad talk, it’s typically because
I try to squeeze in too much. A really
good talk for me is 35 slides for 50
minutes, and I generally cover two
scientific stories with a fairly solid
10-15 minute introduction. I have
also started putting much less information on the slide—maybe one graph and one picture. If
I’m making a new talk, I start with a piece of paper and
write down what I want to talk about and how I want the
flow to go. This way, before I even make a slide, I have a
framework,” said Sharpless.
Sharpless and Caron prioritize simple visuals in their
slides, so they rely on their meticulously practiced statements to get the messages across. Both also advocate
practicing aloud so they can know their timing and nip any
bad habits in the bud.
Identifying whether you’re a person who speeds up or
slows down when giving the actual presentation can also
be helpful for practicing a timed talk. “I set a timer when
I practice—you have to stay on time,” said Caron.

For nervous speakers, Caron suggested recording and then
watching yourself present: “It’s very painful, it’s not fun,
but it’s so revealing.”
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By Rebecca Riffkin
Have you ever had a conversation with
a stranger, whether in line for coffee
or killing time waiting for the bus, and
felt an instant rapport? You feel like
ideas are just flowing seamlessly between you, and when the conversation
ends you feel invigorated or inspired?
Good public speakers are able to create those same feelings of rapport and
inspiration, but rather than a one-onone conversation, they can captivate
an entire audience.
This doesn’t always happen—sometimes audiences are distracted or the
speaker is tired. Sometimes things
don’t quite click. But there are lots of
little things speakers can do to seem
more confident, more knowledgeable

the presentation. That way, no matter
how nervous or flustered you get in the
morning, everything is ready to go. It
is usually best to send your presentation slides in advance, and have someone there make sure they can open the
file and display it on the screen. If your
presentation is out of town, it’s often
better to arrive a day or two in advance
to give yourself time to be settled, especially if it is in a different time zone.
Wear something comfortable and
professional to give your talk. It’s
not the time to try out a new pair of
shoes. Wear something that allows
you to move comfortably but that reflects the formality of the event and
of your audience. If the event is being

Little tricks like smiling and taking
deep breaths do more than make you
seem happy and calm to the audience:
They trick your brain into actually relaxing and feeling happier.
If you’ve practiced enough, your talk
should begin to flow naturally after
the first few sentences. Make sure you
don’t read from your slides or turn
your back to the audience. Face them
and try to look at individual foreheads:
It will make it look like you are making eye contact with different audience members. Make sure to shift your
gaze and avoid staring, as if you were
talking naturally to a group of friends.
If you miss a section, either keep going if it’s unnecessary, or simply say, “I

Little tricks like smiling and taking deep breaths do more
than make you seem happy and calm to the audience: They
trick your brain into actually relaxing and feeling happier.
and more interesting on stage.
First, it’s important to prepare and
practice a few days before your talk.
Make sure you know to whom you’ll
be speaking and what the stage is like.
Practice your talk so it’s familiar and
you can get into a groove. It’s completely up to you if you want to memorize a script, or simply have an order of
bullet points to help you cover important topics. Choose what makes you feel
most comfortable.
The night before, make sure you get a
good night’s sleep and you lay out everything you need to bring with you to

filmed, don’t wear distracting patterns
or crazy designs, as they can tax the
audience’s eyes. Women should avoid
big or noisy necklaces and wear tasteful makeup. Keep in mind that some
clip-on microphones work best with
button-up shirts, but anything with a
collar usually can work. Make sure to
empty your pockets of noisy change
and keys and remove things you could
fiddle with while talking, like buttons
or paper clips.
Then relax. Stand up straight. Walk
onto the stage with a smile and take
a deep breath before you start talking.

forgot to explain this part, let me take
a step back.” If you mess up or begin
to stumble over words, just take a deep
breath to calm yourself and begin the
sentence again. The audience won’t
even notice.
Remember, it takes even the best
speakers a few failures and rough presentations to learn what works best
for them. Everyone messes up, and everyone has bad presentations. What’s
important is continuing to get onto the
stage and give it a try again. §
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The difference between a 10 minute talk and an hour talk
By Katherine Bricceno

10
minutes

DEPTH: Enough time to cover only
one topic, generally with limited background. Usually just a highlight or
preview of findings.
FORMAT: The setting will dictate
the shape of your remarks. It may be
something you’ll need to give several
times, like a poster session, or it may
be a one-off, such as a panel discussion–in which case, know the other
speakers’ work and avoid repetition.

60
minutes

DEPTH: You can explore a topic in-depth,
identify key questions, present data and draw
conclusions.
FORMAT: You can cover multiple topics, usually with enough time to provide background
for audiences who might not know your work.
Build in sufficient time for a brief description
of your future work.
VISUALS: Generally time for 40 to 45 slides,
but always keep them simple.

VISUALS: Eight to ten slides, but slides covering key concepts may need more time.

QUESTIONS: There may not be a dedicated Q&A period, so if
you want time for questions plan on limiting your talk to 45 minutes. Try to allow enough time to answer 5-6 questions.

QUESTIONS: Often part of a series of short talks, so there
may only be time provided for one or two questions. Make
sure you don’t spill into someone else’s talk time.

AUDIENCE: Personal engagement is especially important in
this longer format. Address your audience directly; you’ll have
some time to recover if you get nervous.

AUDIENCE: This format makes it challenging to make a
personal connection with the audience, but solid presenting
skills and clear answers go a long way.

Can you talk the talk?
A good scientific talk is a bit like a data sandwich: The data is the “meat” in the middle of the
presentation, held together by a good intro and a strong ending.
This sandwich may be larger or smaller depending on the talk’s length, but it should always include an introduction, results and summary. If you’re giving an hour-long talk,
you can go more in-depth about each section, whereas a 10-minute talk should only
provide a short “bite” of data. In either case, you want the audience to feel hungry for
more.
The first slides of the presentation should provide an introduction and give background
information. The extent of the introduction depends largely on the audience. Next, present data slides—one for each concept. Keep it simple for the audience by making the
title of the slide include the take-home message or key concept. Summary slides at the
end of the presentation also allow you to reiterate the main points—especially helpful
for anyone who arrives late.
Practice is very important, as it gives you a chance to plan which points you want
to make on each slide and prepare the appropriate timing. If you are consistently
running over the time limit, you may need to cover fewer topics. If you end early,
plan for extra time for questions and make sure you speak slowly. Learning your
natural timing is a key part of this practice as you may speak faster or slower in front of
an audience. Identify a slide to be your mental halfway marker so you can pace yourself
during the actual presentation. Practicing is also a chance to receive feedback from
friends and colleagues, and to check that your images, and especially videos, are displayed properly.
Whether giving a long or short talk, preparation will help it go smoothly. But remember,
it doesn’t need to include everything perfectly: There will always be topics for questions or
for your next talk..
Related links: How to give a scientific talk
A presentation from Texas A&M University gives some guidance for determining your audience. §
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Public speaking often tops the list of people’s
worst phobias. In fact, some surveys show that
public speaking is the most common fear—even
more common than the fear of death.
View More Resources.

Public Speaking
with Credibility
and
By Summer Allen
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PUBLIC SPEAKING WITH CREDIBILITY AND CONFIDENCE
(continued from page 10)

Giving a successful scientific presentation can be extra tricky. Speakers need to communicate their data accurately and at the correct
level for their audience—all while being professional, enthusiastic,
and acknowledging the uncertainty inherent in any scientific findings. But public speaking isn’t rocket science. In fact, it’s not nearly
as complex as the science you’re trying to present. Here are some
tips to help make your next talk a sure success.
DESIGN YOUR PRESENTATION
THOUGHTFULLY
Having a well-designed presentation will make delivering
it much easier. If you’re using Powerpoint slides, use text
sparingly and make sure you don’t overcrowd each slide
with figures. A general rule of thumb is to have one slide
per minute of your presentation. Summary slides and simple schematics that you can revisit during your talk can
make a huge difference in information retention—and
make it easier for you to stay on track.

DRESS THE PART
Dressing up for your talk—even if it’s just a step above
what you normally wear—can make a big difference in
your confidence and make your audience take you more
seriously. The key is to look polished and professional and
not let your outfit, hair or accessories distract from your
presentation.

ADOPT GOOD POSTURE
A fascinating study by Dana Carney and colleagues published in Psychological Science found that when participants held power poses—with their limbs open and expanded—for as little as one minute, levels of their stress
hormone cortisol dropped and testosterone levels rose. As
a result, they felt more powerful and less afraid of taking
risks. This means you can make yourself feel more relaxed
and more powerful while giving your talk just by working on your posture and body movements. Just stand up
straight with your chin up, your arms open and your legs
apart. Your subconscious brain will help you out.

SHOW ENTHUSIASM
Use body language to express your enthusiasm and avoid
speaking in monotones. Inserting rhetorical questions can
make your presentation more dynamic. Identify particular
findings that you really want to emphasize and punch them
up. Choose words to help convey enthusiasm—you can be
blatant about this (e.g., “this finding is really exciting because …”) as long as your tone backs it up.

PRACTICE, PRACTICE, PRACTICE
While no amount of practice will ensure that you’ll give
the perfect talk, practice will make you feel more comfortable and appear more prepared. It’s especially important to have the beginning of your talk down pat—this will
help you deal with nerves. Try practicing for a colleague
or friend. Ask for feedback and use their comments to
improve your talk. This is especially useful for identifying
“ums” or other filler words. They can also help point out
nonverbal tics such as hair twirling, and determine whether you are speaking too quietly or too quickly. If possible,
practice in the room where you will be giving your talk.

RELAX (OR TRY TO)
Arrive at the presentation room early so you can troubleshoot possible technical problems. Right before your
talk, take some deep, calming breaths. Use some positive
self-talk. (I’m a fan of Stuart Smalley’s “Saturday Night
Live” affirmation: “I’m good enough, I’m smart enough,
and doggone it people like me.”) Adopt your strong posture, smile, and then take a deep breath and begin your
talk.

DON’T FRET OVER DATA UNCERTAINTY
Some presenters are afraid of sounding overly confident
and not humble enough about their data. Don’t worry—
chances are you’re not going to come across as cocky. Every scientist should know that there is some amount of
uncertainty in any finding. If a project is very preliminary,
then by all means say so. But don’t use too much hedging
language. You can bring up caveats in your discussion at
the end of your talk or while addressing questions.

FAKE IT ‘TIL YOU MAKE IT
It can be intimidating to give a talk, especially one that
contains your precious data and which may be heard by
prominent scientists. But all leading researchers had to
start out somewhere, and most likely they had the same
fears as you (and may still be nervous about public speaking).

Pretend that you are comfortable, confident, and an excellent public speaker
who is excited to communicate some incredibly interesting science. You may
just find that you become that person before you finish your talk. §
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Use and Misuse of Jargon
in Effective Science Communication
By Mary Bates

Scientists are trained to be precise and meticulous in their language.
It can take many years to master the lingo of their respective fields. But this very training can also work against
scientists when they try to communicate their research to a wider audience, or even to peers from different specialties.
The language of science can seem bewildering and inaccessible to the public, and one major component of this
is the use of specialized terminology or jargon, which can raise a barrier between presenter and audience. But
there are ways to get your message across simply and effectively in language that doesn’t leave your audience
scratching their heads.

The following are 9 simple
strategies and tips to improve
your ability to communicate.

1

Know your audience.

Knowing your audience is crucial. Think about what you
want your audience to take away from your presentation. This might require adjusting your style of communication. According to AAAS member David Holtzman,
a professor of neurology at Washington University in St.
Louis, you can’t make assumptions about what your audience knows.
“I’d always rather err on the side of using simpler language if I’m not sure about my audience’s background,”
he says. Keep your audience in mind when preparing
your talk and work from the assumption that they aren’t
well versed in your topic.

2

Engage your audience.

It never hurts to ask your audience questions. A query
such as, “Raise your hand if you know what X means,”
allows you to gauge how much explaining you need to do.
Giving your audience the opportunity to ask questions
can lead to better understanding.

3

Don’t worry about
“dumbing it down.”

“There’s a tendency to immediately jump into jargon,
into language that is impenetrable to the average person,” says Richard Morimoto, molecular bioscientist at
Northwestern University. But your audience should not
have to work hard just to understand you. Relying on
jargon doesn’t make you look intelligent, it makes your
audience confused and bored. An effective, engaging presentation makes you look intelligent. Experts in any field
— from scientists to mechanics — simplify their messages to communicate effectively.

4

Identify what is jargon.

You may be so accustomed to your field’s specialized
language that it becomes tricky to recognize what is
actually jargon to other people. Take a step back and
consider the language you’re using from someone else’s
point of view. Could your mother or father understand
you? What about a high school student?
One way to help identify jargon is to run your presentation by someone outside of your field and see where
they become lost. Practicing your talk with non-scientists, such as friends or family members, is even better,
especially if your presentation is to the general public.

“At the beginning of a talk, I’ll say, ‘Ask me questions
if something isn’t clear along the way,’” says Holtzman.
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USE AND MISUSE OF JARGO IN EFFECTIVE SCIENCE COMMUNICATION
(continued from page 12)

5
6

Keep in mind that
other scientists are not
immune to jargon.

Even if you are among your scientific peers, it is best to
avoid using jargon. Every field has its jargon, and words
you may think of as commonplace may be incomprehensible to experts outside your field. Your peers won’t think
less of you for using simple language; they will appreciate an engaging and accessible presentation. And the
less work your audience has to do to understand you, the
more receptive they will be to your message. To test how
advanced your vocabulary is, try running it through the
Up-Goer Five Text Editor.

8

Take your time.

Think about the speed of your delivery. Depending on
your audience, you may want to speak at different rates.
You can get a lot more words in per minute if you’re
speaking to experts and using a form of language everyone understands. It comes back to knowing your audience.

“

People tune out when
they can’t understand
the language you’re
using. If you can
say it more simply,
it works better.
		Hans-Dieter Sues

Be aware of words that
mean different things to
scientists and the public.

Jargon isn’t limited to specialized scientific terminology; it also can include words that mean one thing to scientists and something different to the wider world. One
common example is the word “theory,” which in everyday usage means a guess or a hunch. But to scientists,
a theory implies a well-tested hypothesis that is likely
the right explanation for a phenomenon. If you were to
use the word ‘theory’ in your talk, you could leave your
audience with a different idea of your conclusions than
you meant.

7

If you have to use
jargon, spell out the
definition.

Sometimes, using a specialized word cannot be avoided.
If this is the case, be explicit about it. Spend the time
to clearly define the word and give it proper context. As
Morimoto says, “The worst thing that happens is [that]
someone who is an expert in your audience might momentarily think, ‘I already know this.’ So what?”

9

Use visual presentations
to your advantage.

Visual aids can be a powerful tool for communicating
word meanings and concepts to audiences. You can put
the definition of a jargon word on the screen and keep it
up there as long as you are using it. Hans-Dieter Sues,
curator of vertebrate paleontology at the Smithsonian
Institution and a member of AAAS, recommends using
images to help define words by showing your audience in
pictures what you are talking about. If it’s absolutely
necessary to use jargon in your presentations, make it
as easy as possible for the audience to understand and
remember the word meanings.

”
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Gesturing
Having a hand in your
presentation’s success
By Rebecca Riffkin

Next time you’re in line, watch people talking on the phone.
Many people, especially if they are engaged in
their conversations, will use their hands to gesture
even though the person they are talking to can’t
see them. Gestures are a natural part of speaking
and they should not be ignored just because you’re
speaking in front of an audience.
Research shows that gestures
help your brain to communicate
in a sort of second language and
that they help your audience to
learn from you.

own legs or sides, can be distracting. Gestures are
purposeful movements that correspond with and
reinforce what you are saying, not nervous movements.

Feel self-conscious or awkward with your gestures?
Try practicing your talk in front
a mirror so you can see what
“Research shows of
nervous ticks or fidgets you need
that gestures help to train yourself to avoid. Record
yourself while practicing or ask a
your brain to
friend in the audience to record
communicate in a you during an actual presentation.
sort of second lan- Reviewing this footage later can
show you if your gestures helped,
guage and that they or if they were distracting.

A good way to teach yourself to
gesture is to plan certain gestures to coincide with different
points of your talk. If you list a
help your audience For an example of a good use of
number of points, hold up the
corresponding number of finto learn from you” gestures, watch how brain researcher Jill Bolte Taylor uses her
gers. Just pointing at your slides
is a good way to add emphasis and make the audi- hands while presenting.
ence look where you are pointing.
Gestures can be distracting if they aren’t done
well. First, make sure the audience can see you. If
you are hidden behind a podium, audiences probably can’t see your hands. They could be distracted
by your shifting shoulders, rather than focusing on
your talk. Next, plan out how you will speak onstage and don’t be afraid to take a few steps away
from a podium— as long as the microphone can
still pick up your voice.
There is a big difference between gesturing and fidgeting. Playing with your clothes, hair or jewelry
makes you appear nervous and can again distract
the audience. Moving back and forth from one foot
to the other, or tapping on the podium or on your

The AAAS Office on Public Engagement has many
excellent resources on nonverbal communication:
http://communicatingscience.aaas.org/comm101/
nonverbal_comm.shtml §
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Once Upon a Presentation:
The Power of a Good Story
By Rebecca Fairley Raney
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ONCE UPON A PRESENTATION
(continued from page 15)

FOR KAREN STRIER, it’s her imitation of
a howler monkey that audiences remember.

FOR ROGER LAUNIUS, it’s the five rea-

sons to fly in space. (“How do you make a small fortune in
space?” he asks. “The answer is, start with a large fortune.”)

FOR ROBERT HAZEN,

it’s the stories of
the wild chemical reactions in experiments that didn’t go as
planned but that led to new directions in the research.

“It’s got to be short. It’s got to be something you can tell with
extreme clarity,” said Hazen. “It needs to have a punch line or
a moral that adds to the whole thrust of the lecture.”
Those punch lines, by the way, take practice. Launius recommends writing down an idea for a punch line, then setting it
aside and returning to it later to see if it still works.
“For the one-line zinger, the punch line, it does make sense
to think about it,” he said. “Think through, how is it witty? I
practice my jokes and one-liners, and I keep trotting them out
over the years.”

All three AAAS fellows use short,
compelling stories to connect with
audiences in their talks, and they
choose those stories carefully.

Hazen, who has delivered 30 named lectures in the last two
years, believes rehearsal is a critical aspect of success. He
rehearses his lectures to the extent that he never looks at the
screen as he clicks through slides. “Practice, practice, practice, is sort of my mantra,” he said.

Hazen, staff scientist at the Carnegie Institution and Robinson Professor of Earth Science at George Mason University,
said the lecture itself should be an intriguing story, with a
beginning, a middle and an end. “Take the audience on that
quest, like a book,” said Hazen.

“You can’t just say, ‘I really care about this,’ “ Strier said.
“You have to show you care about it.”

Memorable personal stories generally have three characteristics: They show how a discovery looked, sounded or smelled;
they advance the point of the talk; and they take no more than
three or four minutes.
For Launius, associate director of the National Air and Space
Museum, the poorly executed anecdote is like a bad wedding
toast, “sophomoric and really embarrassing … It makes everyone uncomfortable,” he said. “I see them go off in that
direction all the time,” he added. “They use long anecdotes;
they use stories that do not support their position.”
So what goes into choosing the right story for a talk? The first
thing is to know the audience.
Strier, professor of anthropology and Vilas Professor at the
University of Wisconsin at Madison, said that she would lace
more anecdotes into a speech for a community group at the
zoo than for a presentation to peers in her field. With specialists, the talk should be more data-rich.
“In that situation, if someone’s just telling jokes, you feel kind
of ripped off,” said Strier, who co-authored “Planning, Proposing and Presenting Science Effectively: A Guide for Graduate Students and Researchers in the Behavioral Sciences
and Biology,” (Cambridge University Press, 2006).
Launius said he can take five minutes to describe the five reasons to fly in space, or he can take a half hour, depending upon
the setting. “People who speak appropriately in the right settings have the most success,” he said.

Once you’ve assessed the need for a story and the point of the
story, consider the quality of the story.

For example, she has shown audiences a series of photos with
different animals’ faces. “I say, ‘You can see why it’s not very
difficult to tell them apart.’ And now, the people are there
with you in the forest,” she said.
Speakers who get audiences to think with them are more effective over the long haul because they take the audience on
a journey of discovery.
“Use the experiment as part of the ‘eureka’ moment,” Hazen
suggested. “Let them open capsules and smell the product,
hear the hissing and foaming of oily goo.” On the other hand,
he said, “Don’t throw in something just to make a joke. Don’t
go off on a tangent.”
The entire lecture, he said, should follow the trajectory of classic storytelling. “The science talk is a great narrative form, a
classic narrative arc. If people don’t see that, they’re missing
a chance to connect in a very powerful way.” §

!

After considering the presentation setting, consider the story itself. Just like a term paper in high school English, every
sentence needs to support the paragraph. Every brick, so to
speak, needs to support the wall.
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End with the Beginning:
How to Successfully
Conclude a Presentation
By Margo Pierce
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END WITH THE BEGINNING
(continued from page 17)

G

ood communicators may have varying strategies for effectively presenting scientific material and connecting
with audiences, but most agree on one thing: It’s often the last
few moments that count the most.
“One of the big things you really need to stress is the ‘So what?
Why is this important?’ ” says Christine O’Connell, lecturer and
workshop coordinator at the Alan Alda Center for Communicating Science at the School of Journalism at Stony Brook University, NY. “Give them what you want them to take out of the presentation. Don’t leave it to them to figure that out.”
O’Connell honed the communications
skills she now teaches to other scientists while she was earning her Ph.D. in
marine and atmospheric science. “Really know your audience and understand
who you’re giving a presentation to,”
O’Connell says. “Understand what their
background might be, what their level of
interest might be. Without knowing that,
it’s really hard to design the presentation because one of the most important
parts of making a presentation is making that human connection … making
sure you brought your audience with
you. If your goal is to make what you’re
talking about exciting to them … you
want to bring that together in your last
few slides. Leave them with that feeling
of wanting more.”

Marjorie Chan agrees about the power of an ending visual. As the
Geological Society of America’s 2014 Distinguished International Lecturer and professor of geology at the University of Utah
in Salt Lake City, she travels the world presenting about science.
She uses the last image as her punch line.
“I’ll try to use a funny slide or a pun that’s a play on words,”
Chan says. “Before that, I’ve already given the story and I’ve
repeated what the exact take-home points are, and then I wrap
it up with something that’s humorous that relates to the topic so
that it integrates some of the things that we talked about—but
shows that you have a sense of humor,
or shows a little bit of your personality,
or is an expression of your passion, what
drives you.”

“Whatever I do, I want
them to leave feeling that
was time well spent and
that they now have
knowledge that they didn’t
have before that is intriguing
or interesting,” Colvin
says. “I want to present
to them a piece of science
that they feel they can
walk away and say, ‘That
was really cool’ or, ‘That
was really interesting.”

It’s also important to ensure the audience has what they need when they leave
the auditorium. For example, if a call
to action is necessary, offer appropriate
suggestions, such as the names of organizations for volunteering time or donating money, web sites for
further reading, or email addresses of elected officials to write a
letter about a public policy.
AAAS Fellow Vicki L. Colvin, a chemist with a focus in nanotechnology and professor of chemical and biomolecular engineering
at Rice State University, tries to connect the end and beginning
of her talk.

“I try … to use the same visual to tie the beginning and the end
together,” Colvin says. “When you start the talk, you set up an expectation of what’s going to happen. After you listen to this talk,
A, B or C will be true. And then at the end of the talk, you
come back and you remind them about what you said you were
going to do in the beginning.”

Making your passion infectious for the
audience is not only part of a good ending, according to Chan, it’s part of being
a good scientist.
“We have to make people realize why
science is important and what a difference it can make in our lives,” she says.
“That message has to come through because a lot of the problems in the world
in the future are going to be dependent
on us being able to do good science.”

Colvin believes a presentation should
end with thoughts or ideas for the future: “If I’m attending a talk more as
the general public, what I might want is
more of a connection to the unknown:
‘We talked about all these things in the
talk, but here’s what we don’t know …
the mysteries still to be solved. Here’s
what could be possible in the future.’ Holding the door open …
can be very exciting, especially if you’ve just given the audience
some tools to understand those mysteries.”
This look to the future creates the opportunity to reinforce the
goals of the presentation. And it sets the stage for presenting the
next steps, whether it’s continued funding, new research projects
or anything else that’s needed to build on the information you
provided.
“Whatever I do, I want them to leave feeling that was time well
spent and that they now have knowledge that they didn’t have before that is intriguing or interesting,” Colvin says. “I want to present to them a piece of science that they feel they can walk away
and say, ‘That was really cool’ or, ‘That was really interesting.’” §
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The

‘s
of Great Q&As
By Selby Frame

T

he question and answer period that follows a science presentation can be a gold
mine of discussion, indicating to presenters how effectively they’ve communicated
their material, and giving them a freewheeling
platform for wider discussion on the implications or future directions of their research.

Batten said she stood there mutely, “idiotically,” trying to
puzzle out the hidden question until she finally realized he
was indeed asking something simple.
“This is a lesson I try to tell my students: Don’t overthink
it,” she said. “Listen to what the person is asking and ask
for clarity if you’re stumped for any reason.”
It’s a good rule, in any case, to repeat each audience question to make sure everyone understands the context of your
response. It also gives you an opportunity to keep the audience involved, whether or not they offer questions of their
own.

Audience questions can also be a minefield of
confrontation, long-windedness and audience
alienation, depending on how presenters apKEEP IT BRIEF
proach the audience and think on their feet.
Several AAAS members, all seasoned speak- Check with your host prior to speaking to determine how
much time, if any, is allotted to the Q&A. At formal scientific
ers, shared a few of their key strategies for en- meetings there may be time for just one or two exchanges,
suring that discussions during the Q&A stay on while longer talks sometimes afford longer discussions. In
either case, answers should be direct, engaging and brief.
track.
UNDERSTAND THE QUESTION
Belinda Batten, director of the Northwest National Marine
Renewable Energy Center (NNMREC) at Oregon State University, recalls one of her early, disastrous Q&A experiences
when she didn’t understand a question.
“I was a Ph.D. student giving a seminar within my department and a professor that I admired asked me a really simple question,” said Batten. “It totally threw me because
[my] thought was, ‘He couldn’t possibly be asking that; he’s
way too smart to ask me that. What is he really asking?’”

“Keep it crisp,” advises noted Alzheimer’s researcher Dennis Selkoe, the Vincent and Stella Coates Professor of Neurologic Diseases at Harvard Medical School and Brigham
and Women’s Hospital and a fellow of AAAS.
Many speakers make the mistake of launching into an elaborate, five-minute answer to one person’s question while ignoring the rest of the audience.
“If you have an audience, you want to make answers
meaningful to all of them,” notes Selkoe, who suggests a
maximum response of one minute for any question. As for
longwinded questioners, Selkoe suggests a gentle but firm
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THE ABC’S OF GREAT Q & A’S
(continued from page 19)

interruption: “I think I get what you’re saying and let me give you a response because I
want to take other questions too.”

that the audience has five or six key points so
that the take-home lessons are very clear,”
he says.

An equally diplomatic tack he recommends:
“I think you have a lot of information you
want to exchange, so let’s talk offline after
the Q&A is over.”

Identifying key points requires self-reflection,
notes AAAS Fellow Bassam Z. Shakhashiri,
a renowned science educator and communicator and a University of Wisconsin chemistry professor. To ensure an effective presentation and lively Q&A, scientists first need to
ask themselves two basic questions, he says:
What is the point of what I’m saying and why
is it an important point?

WELCOME DISAGREEMENT
One of the most common fears is the prospect of fielding an attacking question, or not
knowing an answer. In the latter case, it’s
best to acknowledge unapologetically when a
question is beyond the scope of your research
or knowledge.
In dealing with criticism or outright attacks,
grace and professionalism always prevail.
“If it’s an attack, the rest of the audience
will recognize it as well, and if the presenter
comes across as attacking back, it typically
does more harm than good,” notes Batten.
Selkoe goes a step further and suggests
that scientists should welcome their critics.
“Having questions that suggest the audience
doesn’t agree with something I’ve said is
good,” he exclaims. “That’s what science is
all about and something all of us scientists
should welcome.”

STAY ON POINT
While welcoming audience input, it’s also important to recognize the difference between
healthy discussion and outright derailment—
when one or more audience member takes
your research running in the wrong direction.
To keep the conversation from drifting into
irrelevant areas, Selkoe suggests creating an
end slide of bullet points with conclusions
from the talk that remains on the projection
screen throughout the Q&A. “It’s important

“Most people spend time on the ‘how’ and
not the ‘what’ and ‘why,’” he observes. “Is it
to show off that I know something, to brag
about what I’ve done? I would say not. You
need to understand what the value is to you
before you tell what the value is to a recipient.”

ENJOY YOURSELF
After the first few episodes of nerves, most
researchers begin to look forward to Q&As
because they get direct feedback on their
work, get a sense of how well they’ve communicated, and sometimes get prompts for new
research questions they hadn’t considered.
Selkoe sees the Q&A section as a critical
part of the learning experience for presenters
and audience alike. “In science in particular,
it makes no sense to give a nice talk about
one’s work and have people leave the room
not understanding the details and not saying
so.”
“I find [the Q&A section] the most enjoyable part of the talk,” said Selkoe. “I love
to see the audience’s reactions, what misunderstandings have occurred, also whether
they have some different ideas. The real fun
of these exchanges is to have a dialogue.” §

The

‘s
of Great Q&As
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AT SCIENCE:
The power of science
By Rebecca Riffkin

Back in 2006, before Adam Ruben
became a comedian, he was a lowly grad student tasked with injecting
mice with malaria at a research lab.
It wasn’t his favorite job, but he knew
it was for the greater good, or at least
would help him get his Ph.D.
But one day, instead of injecting the mouse he was
holding, Ruben accidentally stuck the needle into his
hand, injecting himself with mouse malaria. What
happened next?
That is the stuff that keeps audiences guessing and
engaged, says Ruben, and an example of why stories are a powerful tool to connect with audiences
when presenting science. All that actually happened
to Ruben was spending the rest of the day filling out
paper work before racing up to New York City for a
comedy gig, but it still makes for a good story. (To
hear the whole story, check out this blog post written by one of Ruben’s friends.)
Many people think that funny stories and jokes are
only useful for their entertainment value, however,
three comedians are proving this wrong by using humor to help people learn to love science. In turn,
they’re also teaching scientists to be better communicators by using humor and the power of stories to
reach audiences.
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LAUGHING AT SCIENCE
(continued from page 21)

“I’M NOT A DOCTOR BUT I PLAY ONE
IN THE BROKEN DREAMS OF MY PARENTS. ”
- BRIAN MALOW

Ruben is one of these comedians. He started performing comedy during his freshman year of college, before the malaria
incident. He thought he had to keep the two passions separate
until one day he realized, “I’m sort of missing out on an opportunity if I don’t combine them.”
Comedian Brian Malow never got a formal education in science but he has loved it since he was a kid. While studying TV
production in grad school, he discovered comedy and began
using science jokes drawn from his lifelong interest. Today, he
is using the talents he gained from years as a standup comedian to teach scientists to be better performers and public
speakers. His job gives him a chance to help educate and inspire audiences to love science by both performing for the public and helping scientists
laugh at their own field.
“There’s no expectation for a comedian to
educate,” explains Malow. “[But] when I
started calling myself a science comedian,
then there was an expectation that there’s
teaching going on there.”
Both Malow and Ruben had a natural affinity for the stage. They may not have been the
class clowns growing up, but both of them
always loved telling stories. And both of
them now stress how science and storytelling naturally work well together.

Nevertheless, he was motivated to keep working on it. His tactic to overcome stage fright was to go up and talk to strangers.
He created his own comedy experiments by simply talking with
strangers while out alone at bars and restaurants. He learned
ways of making them laugh and making sure they understood
what he was explaining, no matter how awkward it was. And,
he said, he learned to ignore the nerves.
Today, many of Lee’s jokes incorporate science facts and funny things he learned during his time as a biologist. Inspired by
talks he saw in grad school, he frequently dedicates a section
of his performance to funny, gag scientific slide talks.

“I WAS WONDERING
WHETHER MY MOUTHWASH HAD ALCOHOL
IN IT, SO I LOOKED
AT THE LABEL, BUT
IT WASN’T LISTED.
I GUESS THE PROOF
WAS BEYOND THE
TEXT OF THIS SCOPE.”

Lee also learned what not to do in comedy
by reflecting on his time in science.
“In terms of just communicating jokes, or
a point in general, one thing I had to learn
was not to hedge, to commit to what you’re
saying. If it doesn’t work, it doesn’t work,”
he asserts.

“Stories are engaging, people can connect
Ruben recommends using laughter to check
with them,” says Malow. “And science is a
in with the audience and make sure they un- ADAM RUBEN
great story, it’s an ongoing story. Your rederstand. Laughter is an easy way to hear
search, there’s a past and a future and a
if the audience is paying attention and is
present. There are problems that have to be solved and chalengaged and understanding what you’re saying. Without it,
lenges that have to be overcome. People seem to like stories of
performers must rely on subjective cues that are harder to dispeople overcoming stuff and facing challenges.”
cern, such as audience members’ facial expressions and where
they are looking.
Many of the classic scientific breakthroughs are associated with a story that makes people care about the discovery:
Malow also has five basic tips that he uses to help teach sciIsaac Newton thinking of gravity after observing an apple’s
entists to be better presenters. “Be yourself; be human (and
fall. Alexander Fleming discovering penicillin after leaving a
hopefully those aren’t mutually exclusive); be passionate; be
petri dish out. Alexander Graham Bell researching hearing to
present; and be prepared.”
help his deaf mother and wife and eventually inventing the
All of these comedians say they’re glad they’ve found a way
telephone.
to include both science and comedy in their careers. But more
“The fact is, a story has a certain power to it,” echoed Ruben.
than anything, they are happy they can share the stories of
“You hear the first line or two of a story and you want to hear
science.
the rest. If you read any mainstream science article, a good
As Ruben reflects, “Of all the scientific talks that I’ve heard, I
deal of them start with some story.”
remember the stories a lot better than the science. Maybe that
Tim Lee came to his path as a science comedian quite differmakes me a bad scientist, or maybe that makes me a human
ently than Ruben and Malow. He was seeking out a new career
being. And maybe that’s what human beings naturally want to
after realizing he did not enjoy being a biologist, and tried his
hear more.” §
hand at doing standup comedy.
At first, he admits, “It was hard; I had a fear of public speaking like a lot of people.”

“I HAVEN’T ALWAYS BEEN A COMEDIAN.
I USED TO BE AN ASTRONOMER.
BUT I GOT STUCK ON THE DAY SHIFT. ”
- BRIAN MALOW
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hat I’m trying to do
“W
is help scientists speak
in their own voices
so that their own
human qualities
get communicated
along with the science.

”

Advocating and Teaching Science Communication:

An interview with
By Margo Pierce

Alan Alda
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ADVOCATING AND TEACHING SCIENCE COMMUNICATION
(continued from page 23)

A

n outspoken believer in the power of “clear and vivid” science communication,
AAAS member and actor Alan Alda works widely with scientists to help them
better share their explorations and discoveries. Alda’s passion for science was
ignited while hosting Scientific American Frontiers (on PBS, 1993 to 2005), where
he interviewed hundreds of scientists and became an ardent public voice for science.
Persuaded of the need for researchers to learn how to tell their
own stories–not just to scientists or science enthusiasts, but to
the general public–he helped to found the Alan Alda Center for
Communicating Science at Stony Brook University in 2009.
The center “works to enhance understanding of science by helping train the next generation of scientists and health professionals to communicate more effectively with the public, public
officials, the media and others outside their own discipline.” The
faculty includes journalists, science writers, broadcasters, actors and directors–including Alda himself.
Alda spoke with Margo Pierce, writing for AAAS, to explain
why science literacy and clear communication are so important
to him personally and to the future of scientific collaboration.
AAAS: Why do you believe public science literacy is so important?
Alan Alda, visiting professor at Stony Brook University
School of Journalism: What drives us at the center is the desire to help the public understand science as part of their real
lives. And to see not only the importance of the science, so that
they can make decisions about it as citizens, but also to see it
as the source of pleasure and wonder that it is. Science is a
gorgeous thing. It’s the poetry of nature. We’re missing one of
the great delights open to us as humans if we don’t understand
it better.
AAAS: What role do scientists play in making that kind of understanding and poetry possible?
Alda: What I’m trying to do is help scientists speak in their
own voices so that their own human qualities get communicated
along with the science. Because people, especially the general
public, respond to stories about human activity more than they
do statistics and data points.
Scientists possess an incredible amount of passion. I’ve interviewed about 700 scientists and I see passion in all of them, and
that passion is attractive and it catches our attention.
It’s not only the general public that scientists can communicate
better with, it’s also policymakers, funders, people in Congress.
To a great extent, they’re in the same position of needing to hear
with more clarity and more vividness than they do now.
The third group [needing clear communication] is other scientists who don’t happen to be in your exact field or don’t have
your exact training. If collaboration across disciplines is going
to work, it’s going to have to work in an atmosphere of clear
communication.

AAAS: What suggestions do you have for scientists, especially if
they’re not in a university environment or don’t have access to
a program such as the center at Stony Brook?
Alda: It’s hard to take the work that we do and turn it into a
nugget of advice. Because one of the problems the [scientific]
culture has had in the past … is that it’s been assumed that
communication is easy. But George Bernard Shaw pointed out,
‘The worst thing about communication is the illusion that it’s
taken place.’ Communication is a very slippery fish; you think
you’ve got it, and sometimes you don’t.
It’s a little bit like learning to play the piano: You can’t read a
book about it. Or learning to dance: You have to go through a
process. Everybody can get out on the floor and shake a little
bit, but to really dance, that’s another story.
AAAS: The process of science is trial and error, and discovery and failure, and doing it all over again. It can seem rather
messy. When someone has a lack of success or the outcome isn’t
what is expected, people can easily categorize “failure.” How
can scientists transform the “bad” or “a failure” into something
positive?
Alda: The process of science really makes a wonderful story,
and we respond to stories. We want to hear stories; we want
to follow the progress of the hero. We want to see the hero
overcome obstacles that could sink the whole thing. We want
to see the hero go down blind alleys, as the hero would in the
good detective story. And then finally getting somewhere, or
getting somewhere where you haven’t succeeded but now you
know something you didn’t know before. That kind of story is
really the story of every experiment, or every great discovery, or
every life in science.
What [this story] does is make the science more vivid. It doesn’t
make it less accurate. We’re constantly trying to make sure everyone understands that we’re only asking for clarity and vividness. The clarity doesn’t mean making it oversimplified or
dumbing it down. That doesn’t clarify it; that actually obfuscates it ... We want the real stuff, clear and vivid, so we can
follow you on your [scientific] journey. Those blind allies that
scientist go down are a really important part of the story. It
makes the search real for us, it makes it human. There’s something very exciting about that process.
Take advantage of the great resources at the Alan Alda Center
for Communicating Science at. §

By Margo Pierce
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