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How to Use The Functional Art in an Infographics and Visualization Course
I wrote The Functional Art: An Introduction to Information Graphics and Visualization mainly as a textbook for the undergraduate and graduate classes I teach. Obviously, it can also be helpful for anyone who wants to learn how to arrange visual displays of data and evidence, so it is adapted to professionals as well.

My goal in this article is to give you some tips about how I use The Functional Art in my own classes, and about how it can be applied to yours.
A course about planning and sketching

The kinds of Information Graphics and Visualization (IGaV) courses I teach meet twice a week for 14 or 15 weeks. I usually have up to twenty students. Each session is one hour and a half or two hours long. That usually guarantees that there’s enough time for discussions or lectures (30-40 minutes), and practice (60 minutes). You may need to tweak the contents of this book a bit to adapt them to your own reality (shorter sessions, more students, more weeks of class, etc.): Perhaps you can do two projects instead of three, for instance.

IGaV is part of a visual communication and journalism program at the University of Miami. Our students learn a broad variety of skills with other instructors, among them, JavaScript programming. Therefore, I don’t teach scripting in my class. Instead, the IGaV course focuses on helping students learn how to gather information, summarize it, organize it, arrange it visually, and then create a prototype of how it would look, if it were presented to an audience in print and on a screen. IGaV is more a critical thinking course than a technology-oriented one. Nevertheless, we do plenty of projects based on actual data, as you will see when I explain the guidelines for some exercises. 

Also, I do teach software in class. My tool of choice is Adobe Illustrator, which, in combination with Excel, is what I normally use on a regular basis in my own graphics. Illustrator is a versatile design, sketching, and composition tool. You can use it to design print infographics, page layouts, vector illustrations, Web mock-ups, or motion graphic storyboards.

When students complete IGaV, they are ready to take the advanced programming classes and think about information and visual structure before they start writing a single line of code. They get used to sketch ideas out with pencil and paper prior to translate them into color pixels.

These are the main components of an IGaV course:

First half of the course (6-7 weeks)

• A broad theoretical introduction to the use of maps, charts, diagrams, and illustrations to encode information. This is the part where The Functional Art will be used more intensively.

• I am listing it as a separate item, but it is actually part of the previous one: It is necessary to spend at least two classes talking about the main principles of Graphic Design (composition, color theory, typography, etc.), and another two sessions on principles of Interaction Design (usability, interfaces, etc.)

• Critical thinking about information graphics, based on discussions and reviews of projects published in news media, the Web, etc. I either bring these projects myself or I ask students to look for examples to share.

• An introduction to Adobe Illustrator for information graphics. This means that I don’t teach it as a general-purpose tool, but I focus specifically on those features that are relevant to our craft, such as:

1. Creating and manipulating vector objects.

2. Managing color and type using swatches, styles, etc.

3. Working with rulers, guides, grids, and alignment tools to create compositions.

4. Charting tools.

5. Drawing tools, with a special focus on the pen tool. I usually spend some time making the students practice with it in class. I also give them plenty of tracing exercises to master it further at home, including maps, animals, and people.

Second half of the course (8-9 weeks)

As you’ll see in the week-by-week schedule, besides making my students work on short, simple exercises in the first few weeks of the semester, the grading is based on three big projects that are completed mostly in the lab, during this second half of the course.

The reason I chose to organize IGaV like this is that students learn the most when you constantly sit with them and have one-to-one conversations about their progress. That means that, for each project, students are expected to meet several deadlines (read the information; summarize it; sketch ideas out with pen and paper and in Illustrator; finish the project), and they receive constant feedback from me.

After the projects have been turned in, we also have critique sessions. 

A Few Things I Put in My Syllabi

A clear introduction to the course

Every semester, I get two or three students that tell me that they don’t know how to draw. Every semester, I have to explain that a) knowing how to draw can be good for anyone who wants to work in visual communication but b) it is not strictly necessary for a course like this (I teach many illustration tricks for non-artists), and c) most of the graphics that we make in class don’t involve any real artistic skills, just a solid understanding of design principles, statistical charts, and maps.

Here’s a paragraph from my own syllabi:

“This course is an introduction to the principles of visual representation of information. We will begin with a broad introduction to Graphic Design and will quickly move on to a deep study of information graphics and digital visualizations, the use of charts, maps, diagrams, and illustrations to tell stories.  In this course, you will learn to create effective and beautiful graphical displays of evidence, and to critically evaluate examples from print media, and the Internet.”

Class attendance policies

I don’t usually take attendance but I do make very clear that missing class can hurt grades because you will likely miss precious advice, particularly in the second part of the semester. Students who skip too many sessions end up with worse grades than those who are always on time because I have not sat with them and given them feedback about their work often enough.

I also explain that, after an unexcused absence, a student is fully responsible to make up his or her own work, as deadlines cannot be missed.

Quiz orientation

I sometimes schedule one or two short quizzes, just to make sure that students read the materials. However, they are so easy that you don’t really need to memorize the textbook (obviously, I’ve not done that myself!). If students read it and understand its core concepts, they do fine.

Ethics policies

Teach students about sources, quotes, and the difference between inspiration and plagiarism. Try to address this in class: Mimicking someone else’s style is not plagiarism. Actually, this could be a good strategy for a beginner. Why not emulating John Grimwade, Moritz Stefaner, The New York Times graphics desk, or Hans Rosling at first and, after a few years, start moving away from their style? But copying someone else’s projects, charts, maps, drawings without proper permission is plagiarism for sure.

Here’s how the University of Miami explains our policies (these lines are included in all syllabi):

“Students enrolled in this course are expected to abide by the University of Miami Honor Code. The purpose of the Honor Code is to protect the academic integrity of the University by encouraging consistent ethical behavior in assigned coursework. Academic dishonesty of any kind, for whatever reason, will not be tolerated. No honest student wants to be guilty of the intellectual crime of plagiarism, even unintentionally. Therefore, we provide you with these guidelines.

Plagiarism is the taking of someone else’s words, work, or ideas, and passing them off as a product of your own efforts. Plagiarism may occur when a person fails to place quotation marks around someone else’s exact words, directly rephrasing or paraphrasing someone else’s words while still following the general form of the original, and/or failing to issue the proper citation to one’s source material.

In student papers, plagiarism is often due to:

• Turning in someone else’s paper as one’s own

• Using another person’s data or ideas without acknowledgment

• Failing to cite a written source (printed or internet) of information that you used to collect data or ideas

• Copying an author’s exact words and putting them in the paper without quotation marks

• Rephrasing an author’s words and failing to cite the source

• Copying, rephrasing, or quoting an author’s exact words and citing a source other than where the material was obtained. (For example, using a secondary source, which cites the original material, but citing only the primary material. This misrepresents the nature of the scholarship involved in creating the paper. If you have not read an original publication, do not cite it in your references as if you have!)

• Using wording that is very similar to that of the original source, but passing it off as one’s own.

The last item is probably the most common problem in student writing. It is still plagiarism if the student uses an author’s key phrases or sentences in a way that implies they are his/her own, even if s/he cites the source.”
Grading policies

Be specific about what criteria you’ll use for grading, but make the students understand that in class you will act as a manager and they should take the role of employees, designers or visual communicators. Therefore, they can expect some level of informed subjectivity when it comes to evaluate their work. Here’s how I usually break down the grade of most projects:

40% Clarity: I usually define the audience each project will be aimed at, and where it will be published. You should evaluate if the graphic can be understood, if the information is well organized, etc. Pay attention to the layout and, in the case of interactive projects, to the interface and navigation.

20% Type and color consistency: Are they using them to create a better hierarchy, to organize the information correctly, to give emphasis to those elements that are most relevant?

20% Quality of the execution: As I explain how to use the software, I expect a certain level of sophistication in the final look of the graphics students turn in.

20% Creativity: This doesn’t mean that students should go crazy with styles and special effects. It does mean, though, that I reward students that surprise me with an unexpected piece of information gathering, or with an unusual graphic form that is perfectly adapted to the data it encodes.
Week-By-Week schedule and Learning Objectives

This is a sample structure and teaching goals for a 15-week course in which each section lasts for 90 minutes to two hours.
Week 1

Student Objectives - By the end of this week, students should be able to:

• Explain why information graphics should be considered a “functional art”.
• Create, open, and save documents in Illustrator.
• Create simple objects in Illustrator, select them, move them, clone them, and erase them.
• Design a basic composition in Illustrator, such as a business card with a very simple geometric illustration and some type components.



Lecture: Introduction to Information Graphics and Visualization. Give the students an overview of the course and of the field. Include some examples to make them excited about what they’ll learn. I usually present the core ideas of The Functional Art in this lecture: Yes, information graphics and visualizations should be beautiful, but first of all they must be useful tools that a certain audience can manipulate to understand a set of data or a story.
Practice: Introduction to Illustrator. Workspace, selection tools, creating basic objects, etc.

Readings from the textbook (for next week): Chapters 1 and 2.

Week 2
Student Objectives - By the end of this week, students should be able to:

• Review information graphics from newspapers, magazines, and book, and propose improvements.
• Plan information graphics using pencil and paper. Students must learn how important it is to organize their information using hand-drawn sketches before they start working with the software.
• Create an informative hierarchy: Identify which elements in a composition should be given more prominence, depending on their goals, on what the story is, and on what audience they are addressing.
• Work with a grid in Illustrator.
• Import photographs and illustrations into Illustrator documents.
• Organize modular compositions in Illustrator, using rectangles of different sizes to develop a clear hierarchy and a reading path.


Discussion: Show the students some flawed information graphics or interactive presentations and ask them to review them based on what they’ve read in Chapters 1 and 2.

Lecture: How to plan and create information graphics. As a reference, you can use Chapter 8 from the textbook. Also, see the third part of The Functional Art DVD. Show them the importance of planning and sketching, using some real world examples.

Practice: Illustrator workspace, how to work with guides, the grid, and panels, and how to create compositions and a good hierarchy.

Readings from the textbook (for next week): Chapters 3 and 4.

Week 3

Student Objectives - By the end of this week, students should be able to:

• Use type and color to improve the structure and the consistency of an infographic.
• Identify the key elements in a Graphics Style guides.
• Use the Character Palette, the Color Mixer, and the Swatches Palette in Illustrator.
• Create styles in Illustrator.


Discussion: Show the students some flawed projects and ask them to review them based on what they’ve read in Chapters 1 through 4. Try to bring examples in which it’s clear the designer was more concerned about creating a pretty picture rather than about explaining the story clearly. What I usually do is to search for “best infographics” in Google. Paradoxically, you’ll find plenty of bad examples if you do so.

Lecture: Graphic Design Principles. Talk about style consistency, unity and variety, the use of type and color, and the importance of hierarchy. There are some pages about it in Chapter 8, and in the second part of The Functional Art DVD. I also show my students several graphics style guides from news organizations.

Practice: Managing color and type in Illustrator. Get into the specifics about how to use styles, how to create swatches, etc. 

Readings from the textbook (for next week): Chapters 5, 6, and 7.

Week 4

Student Objectives - By the end of this week, students should be able to:

• Identify appropriate kinds of chart or thematic map for each set of data or for each story, based on an analysis of the informative goals, functionality, and audiences.
• Use the Chart tool in Illustrator.
• Create a multi-element infographic in Illustrator, a cohesive narrative based on three or four different charts or maps. 


Discussion: Bring some raw data to class, tell the students that those numbers should be the starting point for a story, and make them sketch ideas for statistical charts with pencil and paper, or on the blackboard. You can use the example at the end of Chapter 6 (obesity rates vs. education rates) for inspiration.

Lecture: Charts and Maps. The way I usually organize this presentation is to do exactly what I did in Chapter 6, or at the beginning of Chapter 1. In other words: I show the students how I move from raw data to a graphic representation, step by step, explaining the different ways of representing numbers (bar charts, line charts, scatter plots, maps) and why they work or not depending on what your goals are. The key element in this lecture is for them to understand that form should be guided and limited by function.

Practice: How to create statistical charts in Illustrator.

Readings from the textbook (for next week): Profiles 1 through 5.

Week 5

Student Objectives - By the end of this week, students should be able to:

• Use the pen tool to draw simple icons.
• Use the pen tool to trace complex vector illustrations based on photographs or on sketches they make. 


Discussion: As long as they have read about the work of several infographics designers over the weekend, make the students discuss about the work of a local artist that focuses on explanation graphics and diagrams. If there are not people like that in your area, you can look for medical and scientific illustrators over the Internet.

Practice: The pen tool. Spend some time explaining how it works and give them plenty of exercises. I usually make them trace simple silhouettes first, and then more complex objects, such as maps (I usually ask them to draw one or two copyright-free ones). Try to develop tracing exercises that could be included in an explanation graphic of some sort (“let’s draw a Bengal tiger for an infographic about how the population of this species has declined throughout the years”.)

Readings from the textbook (for next week): Profiles 6 through 10.

Week 6
Student Objectives - By the end of this week, students should be able to:

• Apply the main rules of interaction design.
• Plan for interactive graphics, create prototypes, sketches, and storyboards with Illustrator.
• Understand how to borrow techniques and tools from other disciplines (video game design, for instance) and use them in interactive visualizations. 


Discussion: Look for examples of interactive data visualizations in the Internet. Make the students talk about them and compare them to the ones they have seen in the textbook.

Lecture: Interaction Design and Visualization. Explain the main principles of the field. You can use Chapter 9 as a starting point, although there are many excellent resources on the Web.

Practice: Give them a simple assignment, such as designing the prototype for an online visualization in Illustrator. Or, make them discuss it.

Weeks 7, and 8: Project 1

Student Objectives - By the end of project 1 (Charts and Maps), students should be able to:

• Determine what kinds of charts or data maps a written story could be run with.
• Decide on what data to include in a quantitative graphic or set of graphics.
• Organize groups of charts and maps in cohesive narratives.


This is a “Charts and maps” project. I usually give the students a news story that doesn’t include any graphic but that has some figures that suggest it could have one. After that, I tell them to come up with an idea for a graphic that could make the message clearer or that would help prove the hypotheses outlined in the text. Obviously, to do this, students will usually need to gather some extra data themselves. Lastly, they have to design the graphic, which could be just a static display or the storyboard for a digital presentation. See examples in the next section.

Weeks 9, 10, and 11: Project 2

Student Objectives - By the end of Project 2 (Visual Explanation), students should be able to:

• Translate linear narratives into visual storytelling pieces.
• Conceptualize ideas and organize information sequentially using pen and paper.
• Put advanced Illustrator drawing techniques (maps, diagrams, etc.) into practice.
• Arrange multi-element layouts, both for print and for the Web.


I usually call Project 2 the “Visual explanation”. That gives me freedom to propose graphics about stories of very different natures. Sometimes they are pure quantitative visualizations, sometimes they are illustrated step-by-step guides. Sometimes they are a combination of the two. The way this project works is that I choose a topic, and give the students some clues of where to find information about it. Then, they have to look for more details on their own and develop a complex, full-page graphic, or the storyboard for an interactive visualization. See examples in the next section.

Weeks 12, 13, 14, and 15: Project 3
Student Objectives - By the end of Project 3 (Personal Project), students should be able to:

• Make proposals for information graphics and visualization projects.
• Convince an editor that the proposal is worth publishing and the story told in it is relevant for a particular audience.
• Conduct advanced reporting (information gathering) for a complex infographic or visualization.
• Organize compositions that may include all kinds of charts, maps, diagrams, and explanatory illustrations.


This is the project that students like the most. The guidelines are pretty simple: Choose a topic you really care about (“environmental problems in the county where I was born”, “fighting Malaria in Africa”, “the immigration problem between Haiti and the Dominican Republic”). Present it to me and, assuming that I am your boss, convince me that that topic will be interesting for a broad audience. Gather data and show me how the numbers and facts you’ve found can be structured into a coherent visual story.

You can tell the students to design the graphic both for print and for Web (mock-up). See examples in the next section.

Examples of Student Projects

Project 1: Charts and Maps
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Figure 1: Juvenile Incarceration, by Morgan Visalli. Infographic inspired by Adam Gopnik’s 
“The Caging of America” (The New Yorker): http://www.newyorker.com/arts/critics/atlarge/2012/01/30/120130crat_atlarge_gopnik
Project 2: Visual Explanation
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Figure 2: Connected Fingers, by Daniela Santamarina. Infographic inspired by Natalie Angier’s “Each Flick of a Digit Is a Job for All 5” (The New York Times): http://www.nytimes.com/2012/02/28/science/a-gripping-tale-each-flick-of-a-finger-takes-the-work-of-five.html
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Figure 3: Iwo Jima, by Lawson Parker. Infographic made after the release of Flags of Our Fathers and Letters From Iwo Jima, by Clint Eastwood. The image also includes the sketch for the project.

Project 3: Personal Project
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Figure 4: Maritime Piracy, by Anna Carrington.
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Figure 5: In the Pursuit of Science, by Rebecca Rolfe.
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