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Let’s start by talking about data visualization in general terms.
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Probably, like many of you, I certainly don’t have a background in graphic design, and I really didn’t think I’d be working with statistics when I went into libraries.
I say that to reassure you that if you feel intimidated or overwhelmed by creating data visualizations from raw data, you can do it, and there are a lot of easy strategies that you can employ that will improve how you communicate data.



Public Library Data
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So, at ICfL, we collect a lot of data about public libraries and we’ve always produced a set of table in Excel. They have a lot of information that can be really dense and difficult to understand. �Recently, we’ve been producing data visualizations along with the data tables, to provide users with a quick snapshot of the data that can be easily comprehended and passed out to stakeholders.



Today
● Effective visualizationprinciples
● Quick and easy tips to improve any  

visualization
● Design principles
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So today, we’re going to go over the basic principles of effective visualizations, easy tweaks that can make a big impact, and basic design principles.



Building effective 
visualizations
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To build effective visualizations, it’s important to know the basic science behind communication. Humans are visually dominant, meaning that we get most of our information about our environment from  our eyes. Even when we are not conscious of it, we are gleaning information by scanning our surroundings, and noticing patterns and abnormalities. When something catches our eye, our brain notices something different without our conscious thought. This is called “pre-attention” or “early attention.”
Effective data visualizations use techniques such as color, orientation, and size to grab the attention of the viewer. And then good organization and emphasizing key information increased the viewer’s comprehension and understanding. 




Source
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Infographics are a common type of data visualization. They are meant to be informative, entertaining, and they often try to tell a story to the reader.
Designing an effective infographic is harder than it looks, but a few quick tweaks will make a big difference.
Let’s look at this example that has room for improvement.  What do you notice? 

Percents don’t add up to 100% - percents are out of order – percents don’t correspond to the shading – fonts are also pretty unprofessional.

https://www.google.com/url?sa=i&amp;source=images&amp;cd&amp;cad=rja&amp;uact=8&amp;ved=2ahUKEwj3gL-l_fXjAhVwUt8KHRtVDgMQjRx6BAgBEAQ&amp;url=https%3A%2F%2Fvizfix.com%2Fcase-study-how-baby-boomers-describe-themselves%2F&amp;psig=AOvVaw2QXRBgHcTXeGSneDQmg9qF&amp;ust=1565446607437788


Source
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So, this is a better example. What do you notice about this one?

Change of size in the graphic help to convey the main point of the message, with is that the size of meals has increased dramatically.  It’s not only displayed visually, it’s labeled, so the data is shown, not hidden.  Visuals of the growing family at the bottom really hit home to us why this should matter and how it impacts our lives.  Overall, the information is organized in a way that is natural for reading. The reader’s eye is able to follow from left to right, without having to go back and search for more information, and there’s good white space.

https://www.google.com/url?sa=i&amp;source=images&amp;cd&amp;cad=rja&amp;uact=8&amp;ved=2ahUKEwj3gL-l_fXjAhVwUt8KHRtVDgMQjRx6BAgBEAQ&amp;url=https%3A%2F%2Fvizfix.com%2Fcase-study-how-baby-boomers-describe-themselves%2F&amp;psig=AOvVaw2QXRBgHcTXeGSneDQmg9qF&amp;ust=1565446607437788


Quick and easy tips to 
improve any visualization
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Next, let’s talk about some quick and say tips to improve any visualization you may be working on.



Source Source
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Tip: Provide context
for numbers
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It can be difficult to make meaning from very large numbers. And when a viewer sees large number after large number, they can become desensitized. To help viewers make meaning, it is helpful to provide context for large numbers by breaking them down into smaller ratios, such as per capita or providing a social or cultural reference. In the first example, from North Carolina’s state library, you can see library visitation compared to state parks. You don’t have to use state park visits, just try to choose something that will resonate with your audience.
The other two examples are from Colorado. In the middle, we have an example of using a per capita calculation to make a large number more meaningful.
I really like the last example, because it takes a free service an calculates how much a similar paid service would have cost to show value.
In each of these examples, the large number is displayed, but the breakdown helps lend meaning.

https://www.lrs.org/2018-quotable-facts-about-colorado-libraries/
https://www.lrs.org/2018-quotable-facts-about-colorado-libraries/


Tip: Choose charts wisely

Source
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A convincing chart that illustrates a point clearly is one of the best tools for data visualization. A bad chart, however, can confuse the viewer and lead to inaccurate insights. To determine what chart type to use, think about what you are trying to show, such as a relationship between two or more variables, a comparison over time, distribution of a data set, a composition of a whole, or what have you.
Let’s go over when you would use some common types of charts. 

https://www.gooddata.com/blog/5-data-visualization-best-practices-0


Small numbers, percentages, 
frequencies

59%

Idaho residents with an active 
library card

More than 5.6 MILLION items in Idaho libraries
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Single number, pie chart, percentage donut




Time
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Slope graph, line graph, stacked columns
Stacked bar charts, like the one on the right, can also show composition of the whole, not just comparison.



Survey responses

Awesome

Funny

Pretty

Crazy

Mean

Smelly

0% 10% 20% 30% 40% 50% 60% 70% 80%

According to the latest survey, our 
librarians are...



Comparisons

Source
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Bar and line, bullet graph




Place

Source – Kirk Goldsberry
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Heatmap, tile map
Map from CourtVision: New Visual and Spatial Analytics for the NBA by Kirk Goldsberry - http://www.sloansportsconference.com/wp-content/uploads/2012/02/Goldsberry_Sloan_Submission.pdf



http://www.sloansportsconference.com/wp-content/uploads/2012/02/Goldsberry_Sloan_Submission.pdf


It’s Complicated!

Source

Presenter
Presentation Notes
Flow chart, process map




Other Charts

Source
Source

Source

Treemap
ScatterPlot PieChart
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Other useful charts include tree maps, which can be effective in showing comparisons between categories with limited space.
Scatter plots and bubble charts can show the distribution and density of data over time.
And a quick note on pie charts (again). Pie charts are useful for showing ratios of a whole, but they can be difficult for the viewer. Our brains really struggle to accurately identify the difference between angles. Because of this, pie charts should be used sparingly and only with a small number of categories. Always include data labels, and select contrasting colors.

https://www.google.com/url?sa=i&amp;source=images&amp;cd&amp;ved=2ahUKEwja4d759_XjAhWLmeAKHRn2BP0QjRx6BAgBEAQ&amp;url=https%3A%2F%2Finfogram.com%2Fcreate%2Ftreemap&amp;psig=AOvVaw0fszNfvNgZDlhG26PVTed3&amp;ust=1565445190958854
https://www.google.com/url?sa=i&amp;source=images&amp;cd&amp;ved=2ahUKEwjLqPOI-vXjAhVOdt8KHZm0ADsQjRx6BAgBEAQ&amp;url=https%3A%2F%2Fwww.health.state.mn.us%2Fcommunities%2Fpractice%2Fresources%2Fphqitoolbox%2Fscatterplot.html&amp;psig=AOvVaw1gqDH_TS_Ieli00rDUUrnq&amp;ust=1565445744097001
https://www.google.com/url?sa=i&amp;source=images&amp;cd&amp;ved=2ahUKEwi-rZiM-_XjAhXEmuAKHYHkD-EQjRx6BAgBEAQ&amp;url=https%3A%2F%2Fwww.conceptdraw.com%2Fsolution-park%2Fcharts-pie&amp;psig=AOvVaw0eRSKVsZXs-EkHkx6Po34p&amp;ust=1565445949249377


Chart Types: Excel
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All of these charts I’ve talked about can be created in excel. When you go to insert a chart in excel, Excel tries to make sense of your data, and it recommends charts that it thinks would display the data most effectively. Sometimes Excel gets it right, and sometimes it doesn’t. You can click on the tab titled “All Charts” to see more options.



Chart Types: Evenmore
Data Viz CatalogueChart 
Picker
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So, those are the common types of charts, but there are many more out there. If you’re ready to move beyond the basics, I would recommend checking out the Data Viz Catalogue Chart Picker where you can search charts by function.

https://datavizcatalogue.com/
https://datavizcatalogue.com/


Tip: Do the work foryour  
audience
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After selecting a chart type, there are several other tweaks that can be made to increase it’s effectiveness. 
One the left is a pretty good bar chart with a title, the axis are clearly labeled, and a good amount of white space. 
On the right is the same chart, with a few tweaks. There are now data labels on the columns, which means you can remove the gridlines and the y axis. This reduces clutter and increases readability. The title has also been changed to make a statement, and now there’s highlighting to draw the viewers’ attention to the data that they should be focusing on. The columns are also now reordered into descending order to increase comprehension. 
These small changes can make a big difference and can help the viewer remember the message you’re trying to convey.  



Tip: Do the work foryour  
audience

Presenter
Presentation Notes
So, let’s work through an example together. This chart is ok, but it could be better. 
What would you change?
Chart name, decimals



Tip: Do the work foryour  
audience
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Here are some of the better changes. 
Removed the “Chart 2” text. Made the title convey the message. Decimals are removed from the data labels because they didn’t add value in this case. Removed the grid lines and y axis.  Moved the legend to be below the columns to improve readability. This just makes it so the readers eye doesn’t have to move back and forth. Also added color for emphasis. 



Tip: Do the work foryour  
audience
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Many of the changes we’ve recommended can be made in Excel if you click on the formatting icons that appear when a chart is highlighted.
The formatting options are under that “plus” button, the “paintbrush” and the “Filter.”
More formatting and chart features can be found under the “Add Chart Element” and “Quick Layout” buttons that are also on the design ribbon. 



Activity: Chart 
Critique
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So now, let’s see how we can make some bad examples workable. From RIPL. 
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What’s the title even mean?
Why is this a pie chart? Adds up to 238%. Bounce back and forth between the key and the chart.
*Source – Research Institute for Public Libraries



Using technology to stay in touch with family and friends and maintain social 
networks was the most popular activity on Rock Creek Public Library 
computers.
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Use your title to let people know the point you are trying to get across!
Some people are using more than one thing.
Remember, always start your graphs at 0, it helps to stop false reading.
Highlights the MAIN point you are trying to get across.
*Source – Research Institute for Public Libraries
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What don’t you like?
(Key, labels over the line, axis labels are clunky)
What story are you trying to tell?



The percentages of Stony Brook Public Library computer users accomplishing 
work-related tasks have increased steadily since 2013.
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Wouldn’t this be better if you’re trying to let people know that your computers are being used for work related activities, show an increase
*Source – Research Institute for Public Libraries
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How about this?
(why is it 3D? Can’t tell where one starts and the other ends, how many are white, etc?
*Source – Research Institute for Public Libraries




About half of Boulder Bay Public Library computer users are 
white, and more than 1 in 4 are Hispanic or Latino.
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This is one time where a pie chart is the one to use – because it adds up to 100.
But what story are you trying to tell?
*Source – Research Institute for Public Libraries
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More than 1 in 4 Boulder Bay Public Library computer 
users are Hispanic or Latino.
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Would something like this be even better? Pointing out the number of Hispanic or Latino users you have!
*Source – Research Institute for Public Libraries
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Patrons' Activities on Pebble Pond Public Library Computers
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What about this?
*Source – Research Institute for Public Libraries
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The most common web-based tool used by Pebble Pond Public Library patrons 
were search engines.

Presenter
Presentation Notes
Reorganize! Easier to read! Data labels! Get rid of the grid lines!
*Source – Research Institute for Public Libraries




Design principles
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Now that we’ve learned some visualization tips, let’s go over some Graphic Design best practices.
Many things about design are subjective, but there are a few key principles that can reduce cognitive load, and increase the viewer’s comprehension while still allowing room for creativity. 



Graphics: Show rather than  
tell

Source Source
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As much as possible, try to show rather than tell your key messages using graphics.  Graphics should be simple and aid in understanding, like our Computer Usage example on the left.
The example on the right shows how effective mapping can be to show distribution and density. A simple table of rural, suburban, and urban libraries would have conveyed the same data, but a map is much more powerful and helps the viewer understand the data and see the pattern quickly. 
Graphics should be near any associated text, and remember to use size to denote changes in meaning. Try to use graphics that create a visual theme and a cohesive style. 

https://www.nypl.org/help/about-nypl/annual-report-12
https://www.imls.gov/sites/default/files/publications/documents/plsfy2015.pdf


Font: Limit to three

Source Source
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Font choice is important for legibility and the look and feel of your visualization.
There are two types of fonts, serif and sans serif. The top left example shows serif font, which has little feet at the end of the letters. Below that is and example with sans serif font. Research has shown that serif font is easier to read for printed documents, particularly if the font is small and the text is lengthy. For body text, it is recommended to use a serif font, and using a sans serif font for headings and call outs will grab attention, as you can see in the example on the right.
Because serif fonts are difficult to read on a screen, using a sans serif font for digital work, even for body text, is recommended.  Hybrid fonts such as Calibri have been developed to use for work that is going to be both printed and viewed digitally. 
Best practice also says to use no more than three fonts on a single work. Instead of using different fonts for emphasis, use bolding, underlining, and color like in the example on the right.

https://www.google.com/url?sa=i&amp;source=images&amp;cd&amp;ved=2ahUKEwiS_N-MgPbjAhWDVN8KHSaqBocQjRx6BAgBEAQ&amp;url=https%3A%2F%2Fmarketingland.com%2Feverything-need-know-fonts-conversion-optimization-100113&amp;psig=AOvVaw23zxYDFqx4drZzTrx7CnLR&amp;ust=1565447382145141
https://www.google.com/url?sa=i&amp;source=images&amp;cd&amp;ved=2ahUKEwjyrp6bgfbjAhVSn-AKHbeFDEoQjRx6BAgBEAQ&amp;url=https%3A%2F%2Fradishlab.com%2F2016%2F08%2Fimpactful-infographics-nonprofits-5-examples%2F&amp;psig=AOvVaw0mz5xCjZkw1pEPfMLSGezy&amp;ust=1565447518794977


Colors: Grab attention

Source

Source
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Source
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Colors are one of the first things to grab our attention. But selecting colors can be intimidating, especially if you don’t have a design background. One thing that I’ve been told works is to use dark gray, and shades of another color for emphasis, like the North Carolina State Library did in the example on the left.  By doing this you have a pop of color, and can highlight information without having to worry about selecting complementary colors or overwhelming the viewer.
Narrative text should always be black or grey for legibility. To make key data points stand out, it’s best to have a light colored background and have pops of color for headings, call out boxes, and highlighting key data points.
In the middle example, it’s easy to see distribution quickly because the colors contrast, and the last example shows how to effectively use color to emphasize a key figure.
Use color consistently throughout your document. This predictability is one more way you can reduce the burden of your audience and increase their comprehension.
Of course, you should check with your library to see if there are branding standards in place to help you choose colors and fonts but if they don’t exist…

https://www.google.com/url?sa=i&amp;source=images&amp;cd&amp;cad=rja&amp;uact=8&amp;ved=2ahUKEwjC2crthvbjAhVGZN8KHej-DsQQjRx6BAgBEAQ&amp;url=%2Furl%3Fsa%3Di%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%253A%252F%252Fwww.washingtonpost.com%252Fblogs%252Fgovbeat%252Fwp%252F2014%252F06%252F03%252Fbars-vs-grocery-stores-mapping-americas-beer-belly%252F%26psig%3DAOvVaw2pNP2-T33hpQJZXiYzqcFw%26ust%3D1565449097542446&amp;psig=AOvVaw2pNP2-T33hpQJZXiYzqcFw&amp;ust=1565449097542446
https://sites.umuc.edu/library/libabout/librarynumbers.cfm
https://statelibrary.ncdcr.gov/ld/about-libraries/data


Font and color: Palettab

38
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One of the best helps I’ve found is an extension for Chrome and Firefox called “Palettab.” Every time you open up a new tab, it will give you five free to download fonts from google, as well as complementary colors that you can click on, which will then automatically copy the hex code for your to put into your software's color picker.
Even when you know the basics about selecting fonts, it can be tricky to choose, so this has helped me a ton.
Even with this, always remember to print your materials in black and white and color to test the readability.




Arrangement: Visual  
organization

Source

Source

Source
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Good organization is extremely important to reduce cognitive overload.  A common way to organize visualizations is the “z” pattern, like is diagramed on the Facebook login page on the left.
The “Z” pattern is how we naturally read, so following the same pattern for visualizations increases predictability and helps the viewer focus. 
Having ample white space is also important. You can see that the other two examples both have ample white space, but at first glance, I still think the middle example is too crowded and hard to read. What differences do you see between the middle and right examples?
In the middle example, there’s lots of color going on, so much so that it’s hard to tell what to focus on. There’s also very little variation in size, which makes it difficult for the eye.
The right example does a good job using size and color for emphasis. It also uses a “Z” pattern effectively in conjunction with guide bars, which are the small lines made up of dots on the document. They help guide the eye through the document without distracting or adding too much clutter because they are light and small

https://www.google.com/url?sa=i&amp;source=images&amp;cd&amp;ved=2ahUKEwig1Mvnuv3jAhUSZN8KHWwGBggQjRx6BAgBEAQ&amp;url=https%3A%2F%2Fuxplanet.org%2Fz-shaped-pattern-for-reading-web-content-ce1135f92f1c&amp;psig=AOvVaw0Jl5vyko34qy9pjnq116nG&amp;ust=1565703622361058
https://www.google.com/url?sa=i&amp;source=images&amp;cd&amp;ved=2ahUKEwjaqoCKu_3jAhXSl-AKHcm-AbEQjRx6BAgBEAQ&amp;url=https%3A%2F%2Fwww.who.int%2Fdisabilities%2Finfographic%2Fen%2F&amp;psig=AOvVaw0ayFFxJUJSqc5Sq7DJpcQ2&amp;ust=1565703717317981
https://encrypted-tbn0.gstatic.com/images?q=tbn%3AANd9GcS-8iVEbbgx8n7Cm69o62oYMqhR7m78lp7g-w5b3dc38gVlY0Yh


Resources

Graphic designtools:

Visualization tools:
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There are many tools out there to help create visualizations. In addition to Canva, which we’re going to tackle next, here are just a few. 
Pictochart, Canva, Infogram, and Venngage are all online platforms to help you get started. Adobe products do have a steep learning curve, and can be quite expensive. Tableau is a great tool for both data analysis and creating visualizations. It also takes a bit more time to learn.
In addition to the Palettab extension, you can use some of these graphic design tools. Adobe Color CC and Coolors are tools that help identify complementary colors and create pallets. Font Squirrel and MyFonts both have free downloadable fonts you can install on your computer, and FontPair helps identify complementary fonts. While some of the visualization tools (Adobe, Tableau, etc.,) cost money, all of these graphic design tools are free.

With that, let’s move on to Canva!
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Suzanne Ash – Midvale Community Library







https://bit.ly/2Q5NDDx
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