
Cody Dunne
Northeastern University

VALIDATION & EVALUATION



READING QUIZ
Q4—Validation & Evaluation
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https://www.gradescope.com/courses/354978/assignments/1959438/


Friday: Marvin Zelen
Symposium
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~5 min

https://neu-ds-4200-s22.github.io/modules/week10


THE NESTED MODEL FOR

VISUALIZATION VALIDATION
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“Nested Model”

Tamara 
Munzner 5

http://www.urban.org/author/jonathan-schwabish
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Threats to Validity Final Project validation

✓

✓

✓

✓

“Evaluation”

Usability 
Testing

In-Class Activity, 
Project Follow-Up



EMPIRICAL STUDIES IN

INFORMATION VISUALIZATION: 
SEVEN SCENARIOS
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8Lam et al., 2012

https://doi.org/10.1109/TVCG.2011.279


Empirical Studies in Information Visualization: 
Seven Scenarios
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User Experience

User Performance

Vis. Algorithms

Analysis/Reasoning

Collab. Data Analysis

Env. & Work Practices

Communication

Lam et al., 2012

https://doi.org/10.1109/TVCG.2011.279
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7 Evaluation Scenarios

How to understand your data:

• Understanding Environments and Work Practices

• Evaluating Visual Data Analysis and Reasoning

• Evaluating Communication Through Visualization

• Evaluating Collaborative Data Analysis

How to understand your visualization:

• Evaluating User Performance 

• Evaluating User Experience 

• Evaluating Visualization Algorithms 



Understanding environments and work 
practices
• Goals & outputs

• Understand work, analysis, or information processing practices of people
• Without software in use: inform design
• With software in use: assess factors for adoption, how appropriated for future 

design

• Evaluation Questions
• Context of use?
• Integrate into which daily activities?
• Supported analyses?
• Characteristics of user group and environment?
• What data & tasks?
• What visualizations/tools used?
• How current tools solve tasks?
• Challenges and usage barrier?

11



Understanding environments and work 
practices
• Methods

• Field Observation
• Real world, free use of tool

• Derive requirements

• Interviews
• Contextual inquiry: interview then observe 

in routines, with little interference

• Pick the right person

• Laboratory context w/domain expert

• Laboratory Observation
• How people interact with each other, tools

• More control of situation
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Understanding environments and work 
practices: Example

13Pandey, Dunne, et al., 2019

https://aditeyapandey.github.io/CerebroVisProject/


Evaluating visual data analysis and reasoning

• Goals & outputs
• Assess visualization tool’s ability to support visual analysis and reasoning

• As a whole! Not just a technique

• Quantifiable metrics or subjective feedback

• Evaluation Questions: Does it support…
• Data exploration?

• Knowledge discovery?

• Hypothesis generation?

• Decision making?
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Evaluating visual data analysis and reasoning

• Methods
• Case studies

• Motivated experts with own data in own environment
• Can be longitudinal
• Insight-Based (Saraiya et al., 2004)

• Unguided, diary, debriefing meetings

• MILCS: Multidimensional In-depth Long-term Case studies 
(Shneiderman & Plaisant, 2006)
• Guided, observations, interviews, surveys, automated 

logging
• Assess interface efficacy, user performance, interface utility
• Improve system during

• Lab observations and interviews
• Code results
• Think aloud

• Controlled Experiment
• Isolate important factors

15Lam et al., 2012

http://infovis.cs.vt.edu/oldsite/papers/InfoVis04-insight.pdf
http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6095544


Evaluating visual data analysis and reasoning

16Perer et al., 2006

https://www.cs.umd.edu/hcil/socialaction/


Evaluating communication through 
visualization
• Goals & outputs

• How effectively is a message delivered and acquired

• Evaluation Questions
• Quantitative: learning rate, information retention and accuracy

• Qualitative: interaction patterns

• Methods
• Controlled experiments

• Field observation & interviews

17



Evaluating communication through 
visualization: Example

18Sedig et al., 2003

https://doi.org/10.1057%2Fpalgrave.ivs.9500047


Evaluating Collaborative Data Analysis

• Goals & outputs
• Evaluate support for taskwork and teamwork

• Holistic understanding of group work processes or tool use

• Derive design implications

• Evaluation Questions
• Effective and efficient?

• Satisfactorily support or stimulate group sensemaking?

• Support group insight?

• Is social exchange and communication facilitated?

• How is the tool used? Features, patterns…

• What is the process? User requirements?
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Evaluating Collaborative Data Analysis

• Methods
• Context critical, but early formative studies less dependant

• Heuristic evaluation
• Heuristics: actions, mechanics, interactions, locales needed

• Log analysis
• Distributed or web-based tools

• Combine with questionnaire or interview

• Hard to evaluate unlogged & qualitative aspects

• Field or laboratory observation
• Involve group interactions and harmony/disharmony

• Combine with insight-based?

20



Evaluating Collaborative Data Analysis: Examples

Schwab, … Dunne, … et al., 2020 21Zhang, … Dunne, … et al., 2018

https://michaschwab.github.io/VisConnect/examples/planarity/
https://doi.org/10.1109/TVCG.2018.2865076


Evaluating Collaborative Data Analysis

22Saffo et al., 2021

https://osf.io/3crhg/




Evaluating User Performance

• Goals & outputs
• Measure specific features
• Time, accuracy, and error; work quality (if quantifiable); memorability
• Descriptive statistics results

• Evaluation Questions
• What are the limits of human perception and cognition?
• How do techniques compare?

• Methods
• Controlled experiment → design guideline, model, head-to-head

• Few variables
• Simple tasks
• Individual differences matter

• Field logs
• Suggest improvements, recommendation systems
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Evaluating User Performance: Examples

25Di Bartolomeo, Dunne, et al., 2020

Leventidis, Dunne, et al., 2020

https://doi.org/10.31219/osf.io/2kdb9
https://osf.io/btszh/


In-Class Study—Graphical 
Perception
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~16 min

Panavas et al., 2022

https://neu-ds-4200-s22.github.io/in-class/graphical-perception
https://osf.io/r3dy2/
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Paper results

Panavas et al., 2022

https://osf.io/r3dy2/


For Next Time
neu-ds-4200-s22.github.io/schedule

Look at the upcoming assignments and deadlines

• Textbook, Readings, & Reading Quizzes—Variable days
• In-Class Activities—If due, they are due 11:59pm the 

same day as class

Everyday Required Supplies:
• 5+ colors of pen/pencil
• White paper
• Laptop and charger

Use Canvas Discussions for general questions, email 
codydunne-and-tas@ccs.neu.edu for questions specific to 
you.

https://neu-ds-4200-s22.github.io/schedule/
mailto:codydunne-and-tas@ccs.neu.edu

