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What is the story we tell each other 
about information visualization? 



Matejka and Fitzmaurice. Same Stats, Different Graphs: Generating Datasets with Varied Appearance and Identical Statistics through Simulated Annealing. ACM CHI 2017

seeing the invisible



revealing patterns we live with



revealing patterns we live with



communicate to everyone



A 2-dose mRNA 
vaccine is ~90% 
effective at 
preventing 
hospitalizations.

Why doesn’t our 
data promote more 
positive change?

https://www.fastcompany.com/90367577/this-is-one-of-the-simplest-and-best-climate-change-graphics-weve-ever-seen



Reflecting on the long arc of vis research

Franconeri, Steven L., Lace M. Padilla, Priti Shah, Jeffrey M. Zacks, and Jessica Hullman. "The science of visual data communication: What 
works." Psychological Science in the Public Interest 22, no. 3 (2021): 110-161.



EFFICIENCY evaluation, timelines

principles, presentation

objective, unbiased

UNIVERSALITY

IMPARTIALITY



CAREEFFICIENCY

UNIVERSALITY

IMPARTIALITY

CONTEXTUALITY

POSITIONALITY

Scheuerman, Morgan Klaus, Alex Hanna, and Emily Denton. "Do datasets have politics? Disciplinary values in computer vision dataset development." 
Proceedings of the ACM on Human-Computer Interaction CSCW (2021): 1-37. 



EFFICIENCY.  CARE.
( how I became a visualization evaluation cynic )



Ottley, Alvitta, Evan M. Peck, Lane T. Harrison, Daniel Afergan, Caroline Ziemkiewicz, Holly A. Taylor, Paul KJ Han, and Remco Chang. "Improving Bayesian 
reasoning: the effects of phrasing, visualization, and spatial ability." IEEE transactions on visualization and computer graphics 22, no. 1 (2016): 529-538. 

What does visualization evaluation capture?



Ottley, Alvitta, Evan M. Peck, Lane T. Harrison, Daniel Afergan, Caroline Ziemkiewicz, Holly A. Taylor, Paul KJ Han, and Remco Chang. "Improving Bayesian 
reasoning: the effects of phrasing, visualization, and spatial ability." IEEE transactions on visualization and computer graphics 22, no. 1 (2016): 529-538. 

~1 out of 4 people 
answered these 
questions correctly 



74%

77%

49%

Ottley, Alvitta, Evan M. Peck, Lane T. Harrison, Daniel Afergan, Caroline Ziemkiewicz, Holly A. Taylor, Paul KJ Han, and Remco Chang. "Improving Bayesian 
reasoning: the effects of phrasing, visualization, and spatial ability." IEEE transactions on visualization and computer graphics 22, no. 1 (2016): 529-538. 

377 participants 
on MTurk 



R. B. Ekstrom, J. W. French, H. H. Harman, and D. Dermen. Manual for kit of factor-
referenced cognitive tests. Princeton, NJ: Educational Testing Service, 1976 

Paper folding
as a proxy for 
spatial ability

low high



74%

77%

49%

low

50%

50%

29%

Ottley, Alvitta, Evan M. Peck, Lane T. Harrison, Daniel Afergan, Caroline Ziemkiewicz, Holly A. Taylor, Paul KJ Han, and Remco Chang. "Improving Bayesian reasoning: the effects of phrasing, 
visualization, and spatial ability." IEEE transactions on visualization and computer graphics 22, no. 1 (2016): 529-538. 

In our efficiency-informed study 
designs, who are we missing? 



Interaction techniques to improve public engagement on the web

Feng, Mi, Cheng Deng, Evan M. Peck, and Lane Harrison. "Hindsight: Encouraging 
exploration through direct encoding of personal interaction history." IEEE transactions 
on visualization and computer graphics 23, no. 1 (2016): 351-360. 

Feng, Mi, Cheng Deng, Evan M. Peck, and Lane Harrison. "The effects of adding search functionality to interactive 
visualizations on the web." In Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems, pp. 
1-13. 2018. 

Hindsight: personal interaction history
quantifying the effects of search



Capturing the impact of interaction

Feng, Mi, Cheng Deng, Evan M. Peck, and Lane Harrison. "Hindsight: 
Encouraging exploration through direct encoding of personal interaction 
history." IEEE transactions on visualization and computer graphics 23, 
no. 1 (2016): 351-360. 

Feng, Mi, Cheng Deng, Evan M. Peck, and Lane Harrison. "The effects of 
adding search functionality to interactive visualizations on the web." In 
Proceedings of the 2018 CHI Conference on Human Factors in Computing 
Systems, pp. 1-13. 2018. 

interaction history impact of search … more metrics!

Feng, Mi, Evan M. Peck, and Lane Harrison. “Patterns and Pace: 
Quantifying Diverse Exploration Behavior with Visualizations on the 
Web” IEEE TVCG: Transactions on Visualization and Computer 
Graphics (InfoVis 2018) 

Were we missing something again?



The interaction 
wasn’t nearly as 
interesting as 
our relationship 
to the data.  

And the 
evaluation 

wasn’t  
capturing it 

Duke University is very expensive at $61,000 a year… 
 when I was a kid I wanted to go to Duke

Tech colleges promise the most consistent ROI… [I’m] interested in science.  
Also, my brother applied to these schools



UNIVERSALITY.   CONTEXTUALITY.



Do you think we 
see the world 
the same way? 

Should we expect 
that people see 
charts the same way?



We interviewed 42 
community members 
about charts & 
graphs

Peck, Evan M., Sofia E. Ayuso, and Omar El-Etr. "Data is personal: Attitudes and perceptions of data visualization in rural pennsylvania." 
In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems, pp. 1-12. 2019. Best Paper Award

Who

Where farmers market 
construction site 
staff @ university



Peck, Evan M., Sofia E. Ayuso, and Omar El-Etr. "Data is personal: Attitudes and perceptions of data visualization in rural pennsylvania." 
In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems, pp. 1-12. 2019. Best Paper Award

Rank them 



Peck, Evan M., Sofia E. Ayuso, and Omar El-Etr. "Data is personal: Attitudes and perceptions of data visualization in rural pennsylvania." 
In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems, pp. 1-12. 2019. Best Paper Award

Rank them 

Rerank
Reveal sources



Peck, Evan M., Sofia E. Ayuso, and Omar El-Etr. "Data is personal: Attitudes and perceptions of data visualization in rural pennsylvania." 
In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems, pp. 1-12. 2019. Best Paper Award

Data is Personal
People prioritized charts in which 
they could make personal 
connections. 

We found more than 20 instances 
in which people made person 
connections with the data.



Peck, Evan M., Sofia E. Ayuso, and Omar El-Etr. "Data is personal: Attitudes and perceptions of data visualization in rural pennsylvania." 
In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems, pp. 1-12. 2019. Best Paper Award

Data is Personal

“Information about alcohol. 
I’m dealing with a functioning 
alcoholic… well, was a functioning 
alcoholic. The most important 
person in my life is an alcoholic. 
Right now, that’s important to me.”

People prioritized charts in which 
they could make personal 
connections. 



Peck, Evan M., Sofia E. Ayuso, and Omar El-Etr. "Data is personal: Attitudes and perceptions of data visualization in rural pennsylvania." 
In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems, pp. 1-12. 2019. Best Paper Award

Data is Personal

“As for some of the [other graphs I 
ranked high], I unfortunately know quite a 
few people who happen to have an 
issue with opioids… and it’s something 
you consider… are you going to see that 
person tomorrow or not?”

People prioritized charts in which 
they could make personal 
connections. 



It’s just a little more congested… trying to 
pinpoint where in a state I would be - 45-54 
year old

I like them less. It’s the whole country; it’s so 
huge. You naturally look at your state. It’s too 
busy. - 65-74 year old 

I don’t read this newspaper. Even if I did like 
this picture, I still won’t buy the newspaper 
because I don’t live in New York; The 
Sunbury paper – that’s close to here. Then I 
would read it.. I still won’t read that one. - 
55-64 year old

Visualization mantra:  
Overview first, Zoom and filter, Details on 
demand (Shneiderman 1996)



Fortune
 Mayo Clinic


The cost of ignoring local context in our design?

Graphs at a moment in which my county in central PA had yet to record a 
day with more than 2 positive cases 



https://www.washingtonpost.com/technology/
2021/12/14/bidens-ambitious-broadband-funding-has-
key-impediment-an-outdated-map-who-needs-it/

Our visualizations fail to 
contextualize within our 
data definitions 
At least 1 location with 25 
Mbps download speeds and 
upload speeds of 3Mbps 



My father’s childhood home. It 
has never had stable broadband 
connectivity. It is in an area 
defined as broadband coverage

At least 1 80% 



How COVID dashboards load on a phone with 3G

In-progress work - Katrina Wilson, Reva Sharma, Jaehoon Pyon, Evan M. Peck



COVIC Dataset   
Paul Kahn, Hugh Dubberly, Dario Rodighiero 2022

Who do we design for when we design on the web? 

In-progress work - Katrina Wilson, Reva Sharma, Jaehoon Pyon, Evan M. Peck

3000+ COVID-19 web visualizations
150 GB of 

performance + 
accessibility data

FIOS DSL 3G

60 sec

30 sec

> 1 minute

20 seconds

< 5 seconds
0 sec

On average, it takes more than 1 
minute to access COVID-19 graphs on 

a slow, mobile connection

Social  
Media 

News 
Media

~50 seconds

~68 seconds

0 sec

60 sec

COVID-19 graphs on News Media sites take 
~30% longer to load than on social media

Accessibility

Performance

3G DSL FIOS

lower income,  
racial minorities,  
less educated

Pew Internet



Burns, Alyxander, Christiana Lee, Ria Chawla, Evan M. Peck, and Narges Mahyar. “Who Do We Mean When We Talk About Visualization 
Novices?” Best Paper Award ACM CHI 2023

A novice is most likely to be young

A novice is most likely to be a university student

A novice is most likely to be a US resident

A novice is most likely to lack traditional STEM expertise


Why does our research about novices in visualization often fail? 
general public 
non-experts

80% of papers rely on implicit definitions for novices (often ambiguous)

Implicitly… 



Rank them 

Rerank
Reveal sources

26 out of 42 didn’t change any 
rankings… 

… and people who were less 
educated were less likely to 
change their rankings



Rank them 

Rerank
Reveal sources

13 out of 28 didn’t change any 
rankings… 

… and we saw no characteristics 
that correlated with this decision



IMPARTIALITY POSITIONALITY
“information is information” 
• Rationale from person who did not change their rankings in our study 

(among more than a dozen with similar sentiments)



Exploiting perceived impartiality of data



Invisibility of political decisions

https://www.nytimes.com/interactive/2020/us/covid-19-vaccine-doses.html

Same graph, almost-identical data, ~1 week apart



“I don’t trust the CDC. I believe 
they hide stuff”

“I would never trust something 
from a drug company or 
Breitbart, and I would always 
trust something from the CDC or 
NIH”

“I don’t trust things if I don’t 
know where it comes from”

“It’s hard to trust a lot of 
information because you could 
put anything on anything”

Once trust is lost, the graphs don’t matter

Peck, Evan M., Sofia E. Ayuso, and Omar El-Etr. "Data is personal: Attitudes and perceptions of data visualization in rural pennsylvania." In Proceedings of the 2019 
CHI Conference on Human Factors in Computing Systems, pp. 1-12. 2019.



“anti-mask groups are critical about the data sources used to 
make visualizations in data-driven stories.”

“For these users, understanding how and why metrics 
come to be is crucial to understanding whether the 
pandemic is as bad as the news makes it out to be… many 
of these anti-mask groups implored their opponents to 
simply follow the data, as sound data (and their 
visualizations) are crucial to making informed decisions.”

Lee, Crystal, Tanya Yang, Gabrielle D. Inchoco, Graham M. Jones, and Arvind 
Satyanarayan. "Viral Visualizations: How Coronavirus Skeptics Use Orthodox Data 
Practices to Promote Unorthodox Science Online." In Proceedings of the 2021 CHI 
Conference on Human Factors in Computing Systems, pp. 1-18. 2021. 

It’s not just data literacy



Public visualization needs to learn from (some of) 
ML’s wrestling with data processes, not just models

Sambasivan, Nithya, Shivani Kapania, Hannah Highfill, Diana Akrong, Praveen Paritosh, and Lora M. Aroyo. "“Everyone wants to do the model work, not the data 
work”: Data Cascades in High-Stakes AI." In proceedings of the 2021 CHI Conference on Human Factors in Computing Systems, pp. 1-15. 2021. 
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Sambasivan, Nithya, Shivani Kapania, Hannah Highfill, Diana Akrong, Praveen Paritosh, and Lora M. Aroyo. "“Everyone wants to do the model work, not the data 
work”: Data Cascades in High-Stakes AI." In proceedings of the 2021 CHI Conference on Human Factors in Computing Systems, pp. 1-15. 2021. 

Public visualization needs to learn from (some of) 
ML’s wrestling with data processes, not just models



value-centered evil

UCD/HCD

asshole design

dark patterns 

civic/PD generic capitalist design

Not everyone has 
a voice or “seat 

at the table”

Designers only 
seek for 

“empathy-lite”

Designers only 
see humans as 

customers

Designers try to 
reduce users’ 

agency & value

Designers  
coerce users

Slide modified from Colin Gray’s talk on Dark Patterns, Ethical Engagement, & the Potential for Action 

Processes over Principles



value-centered evil

UCD/HCD

asshole design

dark patterns 

civic/PD generic capitalist design

Designers only see 
humans as 

consumers of data

Designers try to 
reduce users’ agency 
& value by constrain 

access to data or 
views of data

Designers  
coerce users through 

deliberate data 
manipulation

Slide modified from Colin Gray’s talk on Dark Patterns, Ethical Engagement, & the Potential for Action 

Processes over Principles



What might it look like to 
explore design spaces and 
design processes that 
reprioritize our values in 
human-data interaction? 



Ice out contests at 
Joe’s Pond in rural 
Vermont

https://www.youtube.com/watch?v=I90vF8GmkB4


Ice-out events recorded for 
over 150 years in ponds and 
lakes across New England



SLOW
LONG
IMPRECISE
PHYSICAL
LOCAL
VISIBLE

CAREEFFICIENCY
UNIVERSALITY
IMPARTIALITY

CONTEXTUALITY
POSITIONALITY



What do data visualizations look like when 
they are local and participatory vs. universal 
and designer-centered? 



What does it mean 
when visualizations are 
long, slow, and 
personal vs. fast, short-
lived, and universal? 



What should information 
visualization focus on?   
 
… interrogating our data processes  
     not just our visual designs 

… including people as participants  
     not just as consumers 

… creating visualizations for communities  
     not just universal outlets 

… making visible our framing and bias  
     not just assuming objectivity  
        (It’s not possible!) 
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