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Figures 
should 
tell a 
story!





Frustrations from bad figures…

• Journal editor / reviewer concern about improper image 
manipulation

• Reviewers don’t understand the point of your figures

• Readers losing interest in your paper

• Your time being wasted in the review / publication process



10 simple rules for better figures

• Rule 1: Know Your Audience

• Rule 2: Identify your message

• Rule 3: Adapt figure to support medium

• Rule 4: Captions are NOT optional!

• Rule 5: Do not trust the defaults (colors, fonts, axis scaling etc)

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


10 simple rules for better figures

• Rule 6: Use color effectively

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


10 simple rules for better figures

• Rule 7: Do not mislead the reader

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


10 simple rules for better figures

• Rule 8: Avoid chart junk

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


10 simple rules for better figures

• Rule 9: Message trumps beauty

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


10 simple rules for better figures

• Rule 10: Get the right tool!
• Matplotlib Python plotting

• R project stats & graphs

• Inkscape vector graphics editor

• TikZ and PDG (Tex for graphics)

• GIMP image manipulation

• Gravit Designer vector art

• Biorender (free for educational use) 

• ImageJ instead of Photoshop

• …

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


Hurdles & solutions

• Hurdle 1: “I’m not an artist”
• Solution: learn the basics!

• Hurdle 2: “Making figures 
takes way too long”
• Solution: start early and be 

smart about software

https://blog.quartzy.com/improving-your-science-figures-what-i-learned-from-conversations-with-100-scientists

https://blog.quartzy.com/improving-your-science-figures-what-i-learned-from-conversations-with-100-scientists


More tips

• Use vector data 
instead of raster data 
where possible

• You will likely have to 
provide EPS or TIFF 
files for articles

• Check journal figure 
size/formatting 
requirements!

• Style consistency!



Multi-panel figures

• Colors and line styles create correspondences 

• Make sure graphs are logically related

• Panels need to “fit together”

• Ensure intended comparisons are easy (same axes, same colors, etc)

• One message / figure!

• Label all panels and describe them in captions



https://wordvice.com/how-to-write-effective-figure-titles-and-legends/

https://wordvice.com/how-to-write-effective-figure-titles-and-legends/


Figure legends

• General
• Keep the average length around 100-300 

words.

• Use complete sentences to aid 
comprehension, but phrases are permissible.

• Use the same abbreviations, terminology, and 
units as in the body of your article, 
particularly in Methods and Results.

• Always double-check your journal’s Guide for 
Authors for specific instructions about 
figures and captions.



Figure legends

• Title
• For each figure, make sure the title can 

adequately describe all of the panels of that 
figure. If it’s not possible to create a single title 
that fits all, reconsider how you group the 
images.

• Use descriptive language to highlight the 
methods or type of analysis performed (e.g., 
“Structural comparison of peptide-activated XY 
receptors”).

• Use declarative language to emphasize a 
conclusion or major finding (e.g., “Compound 
ABC accelerates insulin production”).

• Use the active voice with strong verbs.



Figure legends

• Materials and Methods
• Keep it brief. Only include information that is necessary 

to interpret the figure. The description might include 
details like the treatments and conditions applied or the 
models used. It should contain enough detail so the 
reader does not have to search the methods section for 
additional information.

• Confirm whether the journal wants you to include or 
exclude from legends, the details regarding the methods 
and materials used.

• Use past tense for verbs when discussing completed 
experiments.



Figure legends

• Results
• Summarize the conclusion in one 

sentence.

• If you use a declarative title, consider 
whether you should restate the results 
in the body of the legend.

• Include sample size, p-values and 
number of replicates, if applicable.

• Use past tense for verbs.



Figure legends

• Definitions
• In the figure (not the legend), define 

any symbols, abbreviations, colors, 
lines, scales, error bars, etc. Also, label 
any other aspect of your figure that 
might not be readily understood.

• Avoid naming conventions that are 
only used by your organization. 
Instead, use intuitive or standard 
names that outsiders can understand.



Oral presentations



10 simple rules for an effective presentation
1. Have something worth presenting (talk to the audience)

2. Organize your presentation

3. Show rather than tell stories (make take-home message persistent) 

4. Less is more (talk only when you have something to say)

5. Plan to take less time than allotted

6. Be aware of your facial expressions and eyes

7. Use hand motions and movements to your advantage

8. Pause frequently, speak slowly, and remember to breathe

9. Practice, but do not memorize!

10. Practice one more time than you think you should…

http://blog.cambridgecoaching.com/ten-simple-rules-for-giving-an-effective-presentation

http://blog.cambridgecoaching.com/ten-simple-rules-for-giving-an-effective-presentation














More tips…

• Don’t overcrowd your slides

• Use animations sparingly but effectively

• Concentrate on your core message!

• Show passion – if you’re not excited about your presentation, then 
who will be???

• Start strongly! – grab your audience’s attention and hold it…

• Be pleasant on the eyes!



Poster presentations



No!!!



10 simple rules for a good poster 
presentation
1. Define the purpose

2. Sell your work in 10 seconds

3. The title is important

4. Poster acceptance means nothing… (no endorsement) 

5. Rules for good paper writing apply to posters too!

6. Good posters have unique features that papers don’t have

7. Layout and format are critical

8. Content is important but keep it concise (highlight major findings)

9. Posters should have your personality

10. The impact of a poster happens during AND after the poster session…

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.0030102

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.0030102


Poster development steps

• Conceptualize
• Audience

• Guidelines

• Material 

• Development
• Design, size, layout

• Outline of content

• Flow!

• Review
• Outside perspective / feedback



Where to begin

• Review conference poster guidelines (size!)

• Start with your submitted abstract

• Think about creating a storyboard
• Create rough visualization of your poster

• Should contain no content or data

• Enables visualizing dimensions, provides rough outline, defines section spaces

• Choose software
• InkScape, Adobe Illustrator, CorelDraw (NOT Powerpoint!)

• Do everything in that software to avoid formatting issues, lost images etc



Design

• Color
• Use sparingly

• Use color coding! – same color = same thing…

• Font
• Consistency!

• Sans serif!

• Column structure

• Ensure good contrast between background and content

• Use headlines, bullets, numbering to make it easy to read

• Use all space!



A good title is key!

• Should convey the most interesting finding / message

• Sell your work!
• Make it catchy

• Pose question, define a scope, or hint at major finding

• Short, sharp, compelling!

• NEVER use all caps!

• Eye catching and prominent on page

• Avoid confusing acronyms…



Layout
• Minimize text!!!

• Organized

• Clear flow

• Well defined sections

• Headings = messages!

• Leave breathing room…

• Guide eyes – arrows, numbering etc.

• Main points at eye level!

• Don’t bury conclusions

• Lists of sentences rather than blocks of text



Bad 
poster



Better 
poster



Presentation schedule

• Attend your poster at all times (not just your time slot)

• Have at least 3 presentations available
• 30 second elevator pitch – the one big thing, use this to capture attention!

• 2-3 minute run through – here is the main argument

• 10-15min – here are all the details…

• Use posters to make new contacts and update existing contacts on 
your progress
• Engage in meaningful dialogs – ask questions, advice, feedback

• Posters are about dissemination AND feedback! 

• Take notes!!!


