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Sketches

Wide range of scores, between 14 and 
77. (Minimum score was a 9, maximum a 
90).

 



Sketches
Many people chose similar datasets: 

     - how often do I use my phone (10 people) 
     - how often do I watch netflix (3 people) 
     - how much do I drink (3 people) 
     - what are my daily activities (4 people) 

 



Sketches
And similar visualization choices:

circle packing layouts: 15
bar charts : 13
maps : 9
sunburst charts : 8
pie charts : 8
clocks : 4
world clouds : 3
people getting fat : 2 

 



Sketches
Content was vague... 
I.e., a visualization that displayed 
information about Netflix only showed 
the genre, but left out interesting 
information about what specific content 
was being watched. Or some 
visualizations looked at, say, Snapchat, 
but didn’t provide any detail of what the 
actual content of the interaction was.
 



Sketches
Context was vague...
I.e., A visualization that showed that you 
used Snapchat on certain days would be 
much more interesting if the visualization 
gave some insight into why you were 
using Snapchat, how you were using, 
what you felt or thought about when 
using it, etc.  
     



Sketches
Context was vague...
Or, a visualization about how many people got 
on or off certain subway stops left out 
interesting contextual information about the 
meaning of those subway stops – Are some 
stops in wealthier or poorer areas? Are some 
stops close to where people work? Are some 
times of day related to traffic to sporting 
events? What are the demographics of the 
people getting on/off each stop?
     



Sketches
Good vs not so good...

- Good visualizations were correlated with 
more complex or sophisticated data collection

- Good visualizations seemed to incorporate 
the actual data

- The not so good visualizations weren’t 
simply drawn poorly, they failed to 
communicate the purpose of the visualization 
and the relevance of the data     



Sketches
Something to think about - whether in 
the field of design or any other field 
(business, data science, research in 
general, etc) - what makes something 
interesting? and why? 

Another question to ask yourself is: why 
this visualization instead of another one? 
what does the viewer get out seeing the 
data in this particular way?

 













































Thoughts on Grading Projects
Your work determines how I grade. If I can’t 
find anything that seems interesting or unique 
or challenging – if there’s no direction or intent 
to your work – then it is difficult to grade. 

I try to put myself in the eyes of a potential 
employer or committee member, who would 
do the same thing: Assess your interests and 
abilities (and probably in a much more 
judgmental way!). 



Thoughts on Grading Projects
The grades are not meant to be punitive or 
even judgmental. They are a type of feedback 
to help guide you to where you could push 
yourself further.

Think of your grade and any comments is more 
like a critique. In any project, there is room to 
expand and to explore further. And a much 
better way to get jobs, scholarships, etc, is to 
have a strong portfolio of work (code, projects, 
etc) – rather than relying on GPA.



Thoughts on Grading Projects
Of course, if you don’t have experience in 
visualization, you may not great marks on your 
first project. However, by the end of the class, 
after 15 weeks, your projects hopefully will be 
much more interesting and accomplished. 

Your final grade is heavily dependent on getting 
better throughout these 15 weeks.



What is Vis, and Why do it?
Visualization design augments human 
capabilities, leveraging our perceptual 
and cognitive abilities to enhance the  
process of reasoning. 

 



What is Vis, and Why do it?
Despite the numerous advances in 
technology, many problems:
- require a person to frame the problem, the 
task to be solved
- require human intervention to make sense of 
data
- require integration with other information 
sources
- require expert knowledge to explore the 
parameter space

 



What is Vis, and Why do it?
And yet... 
- very helpful to automatically keep track of 
data, especially large datasets
- to parse, curate, sort, filter, highlight, 
annotate, explore, share data, etc.
- take subsets of data and pass along it to 
other software / analysis processes
- to handle updates, edits, dynamics of data

 



What is Vis, and Why do it?
Innovation in human culture relies largely 
on the use of external representations:

- Writing
- Charts / plots / graphs
- Maps
- Tables / matrices / spreadsheets
- Drawing / sketching
- Blueprints
- Photographs

 



What is Vis, and Why do it?
Even common visual representations of 
data were invented.

Tree diagrams: ~1150
Line chart: ~1700
Bar chart:  ~1780
Scatter plot: ~1785
Pie chart: ~1801
Flow maps: ~1859
Tree maps: ~1992

 



What is Vis, and Why do it?
Different visualizations were created to fulfill a 
purpose, often for a particular dataset, and 
then, when effective, re-used for many other 
datasets. 

Interactive data visualization allows us to 
develop new ways to externalize and thus to 
reason about all types of data.

 



What is Vis, and Why do it?
Computers, data mining algorithms, layout 
algorithms, display technology, HCI techniques, 
immersive technology, VR/AR, and eventually 
Brain-Computer interfaces, etc. ... 

... give us an infinite palette from which to 
create interactive externalizations that can help 
us reason, to find or highlight patterns in the 
world and in the data we collect to make sense 
of those patterns.

 



What is Vis, and Why do it?
The complexity of our world demands 
new representations. 

Advances in the data collecting via scientific 
instrumentation vastly exceeds our ability to 
make sense of it.

 

 



What is Vis, and Why do it?
Roger Malina says that at the dawn of 
the information age there has been an 
“epistemological inversion” with regards 
to scientific practice.

Before: limited amounts of data; obvious 
ways to analyze it

Now: immense amounts of data; unclear 
how best to analyze

The practice of all science is data science.

 

 



What is Vis, and Why do it?
Examples: 

- up to 1,000,000 proteins in a single human 
cell, and over 2.7 trillion cells in the human body.

- over 100,000,000,000 neurons (100 billion) in 
the adult human brain, with 100,000,000,000,000 
(100 trillion) different connections between them

- 10,000,000 nurse reports using EHR over the 
last 10 years

 



What is Vis, and Why do it?
How do you visualize this data? What do 
you need to visualize it for?

What questions do you want to answer? 
How can you use this data to help you?

Understanding the task you want to 
accomplish will help you design the 
visualization

 



What is Vis, and Why do it?
Ben Shneiderman wrote an early 
“manifesto” called The Eyes Have It 
about what makes a visualization good:

- Lets users interact to navigate the data
- Provides an overview of the data to 

provide context...
- ... Then lets the user get to “details-on-

demand”
 - Lets users reorganize the data to compare 
and analyze subsets of data

 



What is Vis, and Why do it?
Although these are important principles, 
certain types of data make this difficult 
(and interesting).

What if you can’t get an overview?
What if the data is dynamic?
What if it’s not clear how to compare 

different parts of the data?

 



Your data projects
- What motivated you to choose this data?
- Why is it interesting to others? 
- What does it tell you about yourself? About 
society?
- What visualization “task” does it try to fulfill?
- In what ways are you planning to represent 
the data? 
- For each of these ways, what parts of the 
data are emphasized? Obscured?
- Do you have suggestions for your colleague 
on how to better represent this data? 

 



Vis topics?
Take a few minutes and think about and write 
down some research questions you have. 

What kinds of datasets do they involve? 
What visualization tools are used to display/
explore/analyze the data?
If you could design an ideal tool given any 
budget and technology, what would it look like 
and what would it do?  

 



To do:
- Coding portion of Project 1 is due next 
Monday
- Quiz on Thursday or next Tuesday (on D3.js 
and textbook chapters)

 



What is Vis, and Why do it?
Visualization design augments human 
capabilities, leveraging our perceptual 
and cognitive abilities.

 



What is Vis, and Why do it?
Despite advances in AI and ML, many 
problems:
- require a person to frame the problem, the 
task to be solved
- require human intervention to make sense of 
data
- require integration with other information 
sources
- require expert knowledge to explore the 
parameter space

 



What is Vis, and Why do it?
And yet... 
- very helpful to automatically keep track of 
data, especially large datasets
- to parse, curate, sort, filter, highlight, 
annotate, explore, share data, etc.
- take subsets of data and pass along it to 
other software / analysis processes
- to handle updates, edits, dynamics of data

 



What is Vis, and Why do it?
Innovation in human culture relies largely 
on the use of external representations:

- Writing
- Charts / plots / graphs
- Maps
- Tables / matrices / spreadsheets
- Drawing / sketching
- Blueprints
- Photographs

 



What is Vis, and Why do it?
Even common visual representations of 
data were invented.

Tree diagrams: ~1150
Line chart: ~1700
Bar chart:  ~1780
Scatter plot: ~1785
Pie chart: ~1801
Flow maps: ~1859
Tree maps: ~1992

 



What is Vis, and Why do it?
Different visualizations were created to fulfill a 
purpose, often for a particular dataset, and 
then, when effective, re-used for many other 
datasets. 

Interactive data visualization allows us to 
develop new ways to externalize and thus to 
reason about all types of data.

 



What is Vis, and Why do it?
Computers, data mining algorithms, layout 
algorithms, display technology, HCI techniques, 
immersive technology, VR/AR, and eventually 
Brain-Computer interfaces, etc. ... 

... give us an infinite palette from which to 
create interactive externalizations that can help 
us reason, to find or highlight patterns in the 
world and in the data we collect to make sense 
of those patterns.

 



What is Vis, and Why do it?
The complexity of our world demands 
new representations. 

Advances in the data collecting via scientific 
instrumentation vastly exceeds our ability to 
make sense of it.

 

 



What is Vis, and Why do it?
Roger Malina says that at the dawn of 
the information age there has been an 
“epistemological inversion” with regards 
to scientific practice.

Before: limited amounts of data; obvious 
ways to analyze it

Now: immense amounts of data; unclear 
how best to analyze

The practice of all science is data science.

 

 



What is Vis, and Why do it?
Examples: 

- up to 1,000,000 proteins in a single human 
cell, and over 2.7 trillion cells in the human body.

- over 100,000,000,000 neurons (100 billion) in 
the adult human brain, with 100,000,000,000,000 
(100 trillion) different connections between them

- 10,000,000 nurse reports using EHR over the 
last 10 years

 



What is Vis, and Why do it?
How do you visualize this data? What do 
you need to visualize it for?

What questions do you want to answer? 
How can you use this data to help you?

Understanding the task you want to 
accomplish will help you design the 
visualization

 



What is Vis, and Why do it?
Ben Shneiderman wrote an early 
“manifesto” called The Eyes Have It 
about what makes a visualization good:

- Lets users interact to navigate the data
- Provides an overview of the data to 

provide context...
- ... Then lets the user get to “details-on-

demand”
 - Lets users reorganize the data to compare 
and analyze subsets of data

 



What is Vis, and Why do it?
Although these are important principles, 
certain types of data make this difficult 
(and interesting).

What if you can’t get an overview?
What if the data is dynamic?
What if it’s not clear how to compare 

different parts of the data?

 



What is Vis, and Why do it?
In other words – there is lots of room for 
innovation in visualization:

- layout algorithms
- interaction techniques
- analysis techniques
- application to particular datasets & 

assisting “domain experts” with their 
tasks

 

 



What is Vis, and Why do it?
Some Vis topics I think are interesting: 

- Machine learning / unsupervised learning
- Social systems / social networks / socio-

technical systems – (e.g. Why isn’t there a good 
visualization of Facebook data or other social 
networks?)

- Integrating “hard science” and “soft 
sciences”: sociology, psychology, political 
sciences. 

 



What is Vis, and Why do it?
Some Vis topics I think are interesting: 

- How do design / aesthetic principles (form, 
composition, color, etc) help to augment 
transmission / memorability of data

- How can you effectively represent: bias, 
uncertainty, probability, interpretation, even 
ideology related to a dataset

 



Your data projects
- What motivated you to choose this data?
- Why is it interesting to others? 
- What does it tell you about yourself? About 
society?
- What visualization “task” does it try to fulfill?
- In what ways are you planning to represent 
the data? 
- For each of these ways, what parts of the 
data are emphasized? Obscured?
- Do you have suggestions for your colleague 
on how to better represent this data? 

 


