Creating Scientific Posters
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Organization: Spoken Science, UW-MRSEC, MRS

Contact person: Tim Miller

Contact information: tim@spokenscience.com

General Description

Type of program: 

This program is a lecture-style seminar for working scientists. 

This program is all about creating and delivering powerful and effective scientific posters. It was originally designed and delivered at a technical conference, but can effectively be used with scientists in any setting. It works best with a group of between 10-100 participants.
Program Objectives

Big idea: 

The basic principles of designing a good scientific poster are simple, and can be easily learned and implemented.
Learning goals:

As a result of participating in this program, participants will understand that: 

· Scientific posters have both strengths and weaknesses compared with talks or papers.

· Good posters are attractive, legible, and concise.

· Good posters have intuitive layouts, and avoid clutter.

· Good posters use a limited color palette.

· Poster content should be determined before poster layout is designed.

· Getting feedback and testing ideas early is key to developing good posters.
NISE Network content map main ideas:

[  ] 
1. Nanometer-sized things are very small, and often behave differently than larger things do.

[  ] 
2. Scientists and engineers have formed the interdisciplinary field of nanotechnology by investigating properties and manipulating matter at the nanoscale.

[  ]
3. Nanoscience, nanotechnology, and nanoengineering lead to new knowledge and innovations that weren’t possible before.

[  ] 
4. Nanotechnologies have costs, risks, and benefits that affect our lives in ways we cannot always predict.

[Place an “x” in the brackets above to indicate big ideas covered in the program.]

National Science Education Standards:

[  ] 
1. Science as Inquiry

[  ] 
K-4: Abilities necessary to do scientific inquiry

[  ] 
K-4: Understanding about scientific inquiry
[  ] 
5-8: Abilities necessary to do scientific inquiry
[  ] 
5-8: Understanding about scientific inquiry
[ X ] 
9-12: Abilities necessary to do scientific inquiry
[ X ] 
9-12: Understanding about scientific inquiry

[  ] 
2. Physical Science

[  ] 
K-4: Properties of objects and materials
[  ] 
K-4: Position and motion of objects
[  ] 
K-4: Light, heat, electricity, and magnetism
[  ] 
5-8: Properties and changes of properties in matter
[  ] 
5-8: Motions and forces
[  ] 
5-8: Transfer of energy
[  ] 
9-12: Structure of atoms
[  ] 
9-12: Structure and properties of matter

[  ] 
9-12: Chemical reactions

[  ] 
9-12: Motions and force

[  ] 
9-12: Conservation of energy and increase in disorder

[  ] 
9-12: Interactions of energy and matter

[  ]
3. Life Science

[  ] 
K-4: Characteristics of organisms
[  ] 
K-4: Life cycles of organisms
[  ] 
K-4: Organisms and environments
[  ] 
5-8: Structure and function in living systems
[  ] 
5-8: Reproduction and heredity
[  ] 
5-8: Regulation and behavior

[  ] 
5-8: Populations and ecosystems
[  ] 
5-8: Diversity and adaptations of organisms

[  ] 
9-12: The cell

[  ] 
9-12: Molecular basis of heredity
[  ] 
9-12: Biological evolution
[  ] 
9-12: Interdependence of organisms
[  ] 
9-12: Matter, energy, and organization in living systems
[  ] 
9-12: Behavior of organisms

[  ] 
4. Earth and Space Science

[  ] 
K-4: Properties of earth materials
[  ] 
K-4: Objects in the sky
[  ] 
K-4: Changes in earth and sky
[  ] 
5-8: Structure of the earth system
[  ] 
5-8: Earth's history
[  ] 
5-8: Earth in the solar system
[  ] 
9-12: Energy in the earth system
[  ] 
9-12: Geochemical cycles

[  ] 
9-12: Origin and evolution of the earth system
[  ] 
9-12: Origin and evolution of the universe
 [  ] 
5. Science and Technology

[  ] 
K-4: Abilities to distinguish between natural objects and objects made by humans
[  ] 
K-4: Abilities of technological design
[  ] 
K-4: Understanding about science and technology
[  ] 
5-8: Abilities of technological design
[  ] 
5-8: Understanding about science and technology
[ X ] 
9-12: Abilities of technological design
[ X ] 
9-12: Understanding about science and technology
 [  ] 
6. Personal and Social Perspectives

[  ] 
K-4: Personal health
[  ] 
K-4: Characteristics and changes in populations
[  ] 
K-4: Types of resources
[  ] 
K-4: Changes in environments
[  ] 
K-4: Science and technology in local challenges
[  ] 
5-8: Personal health
[  ] 
5-8: Populations, resources, and environments
[  ] 
5-8: Natural hazards
[  ] 
5-8: Risks and benefits
[  ] 
5-8: Science and technology in society
[  ] 
9-12: Personal and community health
[  ] 
9-12: Population growth
[  ] 
9-12: Natural resources
[  ] 
9-12: Environmental quality
[  ] 
9-12: Natural and human-induced hazards
[ X ] 
9-12: Science and technology in local, national, and global challenges
[  ] 
7. History and Nature of Science

[  ] 
K-4: Science as a human endeavor
[  ] 
5-8: Science as a human endeavor
[  ] 
5-8: Nature of science
[  ] 
5-8: History of science
[ X ] 
9-12: Science as a human endeavor
[ X ] 
9-12: Nature of scientific knowledge
[ X ] 
9-12: Historical perspective

[Place an “x” in the brackets above to indicate standards covered in the program.]
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Time Required
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Clean Up
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15 minutes
50 minutes
5 minutes

Background Information

Definition of terms

Nano is the scientific term meaning one-billionth (1/1,000,000,000). It comes from a Greek word meaning “dwarf.”

A nanometer is one one-billionth of a meter. One inch equals 25.4 million nanometers. A sheet of paper is about 100,000 nanometers thick. A human hair measures roughly 50,000 to 100,000 nanometers across. Your fingernails grow one nanometer every second.

(Other units can also be divided by one billion. A single blink of an eye is about one-billionth of a year. An eyeblink is to a year what a nanometer is to a yardstick.)

Nanoscale refers to measurements of 1-100 nanometers. A virus is about 70 nm long. A cell membrane is about 9 nm thick. Ten hydrogen atoms are about 1 nm.

At the nanoscale, many common materials exhibit unusual properties, such as remarkably lower resistance to electricity, or faster chemical reactions. 

Nanotechnology is the manipulation of material at the nanoscale to take advantage of these properties. This often means working with individual molecules.

Nanoscience, nanoengineering and other such terms refer to those activities applied to the nanoscale. “Nano,” by itself, is often used as short-hand to refer to any or all of these activities.

Program-specific background

The communication of scientific ideas is as important as the quality of the ideas. Technical posters are one of the many ways scientists use to share new scientific ideas. Yet very few scientists have had any training in the fields of graphic design or illustration. This session introduces some practical tips, and a step-by-step approach to creating effective posters. 
 Materials

This workshop requires a projector and screen, the associated .ppt file, a printed copy of the associated poster, and a whiteboard or blackboard for the facilitator. 
Set Up

Time: 

15 Minutes.
Set up the screen and projector. Make sure the slides are functioning and are visible throughout the space. Hang the poster in a place near the screen, and ensure it is visible. Make sure you can access the whiteboard or notepad.
Program Delivery

Time: 

50 Minutes
Safety

None.
Talking points and procedure [numbers reference slides in accompanying .ppt file]. 
1. Introduce yourself. Welcome your audience.

2. The workshop is broken into three main sections. Introduce each of them.

3. Ask the audience for their input. What is good about posters? What are the strengths of the format compared with other kinds of scientific communication. Write some of the answers on the board. Keep asking until you have several answers, then show the pre-written answers.

4. Again, ask the audience. What are some of the weaknesses of posters? Why do we not use them for all types of scientific communication? Write the answers on the board, then reveal the pre-written answers. 

5. Ask about the hallmarks of good poster design. Seek consensus, ask the audience if they agree. Show pre-written answers. In order for a poster to work, it must make a  viewer stop to read it, start reading it, finish reading it, and remember reading it.

6. The pitfalls of bad posters are the opposites of the hallmarks of good ones. A poster doesn’t work if a viewer won’t stop to read it, won’t start reading it, won’t finish reading it, or won’t remember it. 

7. This is beginning of Section Two. Encourage the participants to start simply, with tools like index cards or sticky notes. They should start planning the poster before they open a computer program. 

8. Encourage them to begin organizing the ideas. They should have a logical flow, a beginning, middle, and end. Index cards or notes are perfect for this, because they can be infinitely re-arranged. 

9. The problem with starting layout too early, is that you end up creating ideas to fit space on a piece of paper. This is not a good idea. 

10. This photo is a first draft of what became the poster about posters. It’s much easier to simply do it on paper with a pencil. 

11. Very often a poster will contain figures. These are the first graphic elements you should start with, because they represent much of the “meat” of the poster.

12. There are two types of computer graphics, vector graphics and bitmap graphics. If possible, you should try to obtain vector graphic files (e.g., .pdf, .svg) rather than bitmap graphic files (e.g. .jpg, .tiff), because they are more easily scaled. Enlarging a bitmap graphic can produce pixilation artifacts when printed.

13. An example of pixilation artifacts.

14. When designing graphs, make the data space as large as possible, by moving the accompanying text and labels inside the axes. This makes the data easier to read.

15. Digital tools offer many color and font choices. Pick them early.

16. A computer can represent a huge number of colors. You should pick just a few to use on your poster.

17. Do not use colors that do not have sufficient contrast, like yellow on white.

18. Do not use combinations of red and green. Approximately five out of every thousand humans is colorblind to these combinations.

19. Remember that colors on a computer screen are generated differently than colors with ink on paper. The way something looks on the screen will NOT be the same as how it looks on paper. You must print it and try it out. 

20. Here we see examples of Serif and Sans Serif fonts. (The serifs are the little “feet” on the letters.) Serif fonts are better for small type, and should be used for the text in the body of a poster.

21. Once you have the ideas in hand, an outline prepared, an idea of your colors, and your fonts chosen, you can begin laying it out in software. 

22. There are many software choices out there, but you should choose one that has as many of these features as possible. Layering is especially useful, as is a good equation editor. Powerpoint is not the best choice for creating a scientific poster. 

23. The best thing you can do is solicit feedback from friends and colleagues. In order to do this, you must let them see the poster in its finished form.

24. At technical conferences and many other types of meetings, authors of posters will be on hand to answer questions. This represents a unique opportunity for authors, because it allows for face-to-face communication between authors and viewers.  

25. Many people are nervous about presenting posters. Try and relax. Look your best. Be polite. Ask viewers if they have questions. Try to answer them. Do not be afraid to ask your viewers about their interest in or familiarity with the content.

26. This is beginning of section three. Together the group will critique a series of scientific posters. The slides included here are  meant as examples, if possible, posters authored by program participants should be substituted. The critique of the posters will depend on the participants, and the tastes of the facilitators. If you choose to use the posters included here, notes for critique are included on the slides.

27. [Facilitator’s Discretion. See Notes].

28. [Facilitator’s Discretion. See Notes].

29. [Facilitator’s Discretion. See Notes].

30. [Facilitator’s Discretion. See Notes].

31. [Facilitator’s Discretion. See Notes].

32. [Facilitator’s Discretion. See Notes].

33. [Facilitator’s Discretion. See Notes].

34. [Facilitator’s Discretion. See Notes].

35. There are many things we can learn about posters by looking at posters that are NOT the work of scientists. Maps are an intriguing example. This map makes many simplifications, and leaves many things out. Ask the audience what those things are. Ask if those simplifications make the core ideas harder or easier to understand. Encourage them to seek inspiration outside of their work.

36. Thank your audience for coming, and encourage them to ask any remaining questions they may have.

Tips and troubleshooting

The most important thing is to make the session collaborative. Encourage feedback from the audience. Ask questions and wait to get answers. 
Common visitor questions

Q: What software do you recommend most for posters?

A: Inkscape is my favorite, but there are many good ones.

Q: Should I speak to people who come to look at my poster?

A: Yes, but in an open-ended way. Say something like: “Let me know if I can answer any questions for you.”

Q: Is the poster poster available for download?

A: Yes. All these materials can be found online at www.nisenet.org. 
Going further…

Here are some resources you can share with your participants:

· Look at a large collection of scientific posters at: www.eposters.net.

· Read the Book: The Visual Display of Quantitative Information by Edward Tufte. 

· Participate in a poster design contest in your school, university, or professional society.

Clean Up

Time: 

5 Minutes.
Power down your screen, collect your materials.
Universal Design

This program has been designed to be inclusive of visitors, including visitors of different ages, backgrounds, and different physical and cognitive abilities. 

The following features of the program’s design make it accessible:

[ X ] 
1. Repeat and reinforce main ideas and concepts

We ask for audience feedback, asking them to make the major points, then reiterating them.
[  ] 
2. Provide multiple entry points and multiple ways of engagement

[  ] 3. Provide physical and sensory access to all aspects of the program
[Place an “x” in the brackets to indicate accessible features of the program. Below each statement, describe specific features or modifications that make the program accessible in this regard.]


To give an inclusive presentation of this program:

As above, the most important aspect of this program is creating a collaborative environment, soliciting and encouraging audience feedback.
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