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PROJECTS, MARKS, AND

CHANNELS



Feel free to interrupt with 
questions!
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CHECKING IN
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S-L ASSESSMENTS
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Hall of Fame or Hall of 
Shame
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Prof. Krzystzof Gajos



6Jeremy Reiner, tropicaltidbits.com

https://twitter.com/jreineron7/status/1486897068534906880
https://www.tropicaltidbits.com/


7Matthew Kolosick - https://twitter.com/blkahn/status/905141924939649024/photo/1

https://twitter.com/blkahn/status/905141924939649024/photo/1


In-class critique: wind maps
10m

Take 5 minutes to talk in your breakout room and critique one of these visualizations. 

Room 1: http://hint.fm/wind/ (the original)

Room 2: https://www.accuweather.com/en/us/cambridge/02139/winter-weather-forecast/329319
(click the gray “wind” then “wind flow map”

Room 3: https://www.windy.com/?2022013003,43.676,-68.807,6

Room 4: https://earth.nullschool.net/#current/wind/surface/level/orthographic=-65.91,40.65,3843

Room 5: https://www.windfinder.com/#6/41.1456/-66.3873

When we return, have someone from your room present findings to the class.
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http://hint.fm/wind/
https://www.accuweather.com/en/us/cambridge/02139/winter-weather-forecast/329319
https://www.windy.com/?2022013003,43.676,-68.807,6
https://earth.nullschool.net/#current/wind/surface/level/orthographic=-65.91,40.65,3843
https://www.windfinder.com/#6/41.1456/-66.3873


Plan for Today

•Discuss our expectations for projects
•Learn about the building blocks of visualizations



THE NESTED MODEL FOR

VISUALIZATION DEVELOPMENT
Used for your Projects
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“Nested Model”

Tamara 
Munzner

Example

FAA (aviation)

What is the busiest time 
of day at Logan 

Airport?

Map vs. Scatter Plot vs. 
Bar

http://www.urban.org/author/jonathan-schwabish
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Nested Model
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Nested Model

Designer understands 
user

Abstract domain 
tasks

Human-centered 
design

Visualization design

Implementation

Identified

Designed
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Nested Model

TOP-DOWN BOTTOM-UP
“problem-

driven”
“technique

-driven”

Design Study

Most difficult step!

Technique
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Nested Model

Mistakes 
propagate 

through model!
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Threats to Validity
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Threats to Validity Final Project validation

✓

✓

✓

✓

Final 
project 
follow-up



PROJECTS
(Using the nested model via design study “lite” methodology)

https://neu-ds-4200-s22.github.io/projects/overview
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https://neu-ds-4200-s22.github.io/projects/overview


EXPERIENTIAL LEARNING PROJECTS

Why are we doing experiential learning?
Design Study “Lite” Methodology (Borkin et al. 2017, Syeda et al. (2020))
• Design studies are a growing and valuable research area.
• Real-world data visualization experience.
• Visualization for exploration and communication.
• A more realistic experience of creating visualizations, and doing work in general.
• Teaches design, interview, evaluation, communication, and feedback techniques 

difficult to replicate in a classroom.
• Higher-stakes deliverables.
• Professional development.
• Make a positive impact in the community.
• Publication?
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http://hdl.handle.net/2047/D20255923
https://doi.org/10.31219/osf.io/mghj3


EXPERIENTIAL LEARNING PROJECTS

What are the challenges?
• Real-world data is messy and difficult to gather and process.
• Partners may not have clear goals and expectations.
• There is communication and scheduling overhead, inc. for teaching staff to 

differentiate assignment grading if necessary.
• Project areas may be too predefined. 
• Project areas may be too ambiguous.
• May not actually make a meaningful impact.
• Reduces time for white-room technical education.
• More ambiguous expectations and grading challenges.
• Possible variation in student workload.
• Students may not know they are signing up for Service-Learning in advance 

(common problem with our registrar).
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EXAMPLES OF SUCCESSFUL

COURSE PROJECTS
(Albeit with different requirements per course)
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Cambpell et al. VIS4DH 2018

PROJECT EXAMPLE — WWOVIS

CS 7260 FALL 2017:
VISUALIZATION FOR

NETWORK SCIENCE

https://github.com/VisDunneRight/WWOVis




PROJECT IDEAS:
VIS + X

Where X = a CS subfield (ML | SEC | NLP | HCC | GAM | NS | SYS | …)
OR

Where X = a domain application (health, energy, transportation, astronomy, crime…)
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PROJECTS
What questions do you have for me?
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MARKS AND CHANNELS
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IN-CLASS EXERCISE
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In-class brainstorming: building blocks
9m

1. Take 5 minutes to talk in your breakout room and brainstorm what 
you think the building blocks to a visualization are. 

2. Be prepared to share with the class.
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GOALS FOR TODAY

• Learn the basic visual primitives of visualizations 
(marks and channels)

• Understand how marks and channels are 
assembled to make visualizations

• Learn which marks and channels are most 
effective for a given task (“perceptual ordering”)
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MARK = basic graphical element in an image

Visualization Building Blocks

Munzner, “Visualization Analysis and Design” (2014)
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CHANNEL =  way to control the appearance of marks,
independent of the dimensionality of the geometric primitive

Visualization Building Blocks
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Visualization Building Blocks

Channels :

Note: these are all really 
important concepts when it 
comes time to coding your 

visualizations...!
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CHANNEL :

Visualization Building Blocks
MARK:# of attributes encoded: 2
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CHANNEL :

Visualization Building Blocks
MARK:# of attributes encoded: 2
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CHANNEL :

Visualization Building Blocks
MARK:# of attributes encoded: 3
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CHANNEL :

Visualization Building Blocks
MARK:# of attributes encoded: 4
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CHANNEL :

Visualization Building Blocks
MARK:# of attributes encoded: 2
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CHANNEL :

Visualization Building Blocks
MARK:# of attributes encoded: 2
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CHANNEL :

Visualization Building Blocks
MARK:# of attributes encoded: 3
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CHANNEL :

Visualization Building Blocks
MARK:

+ position in 3D space

# of attributes encoded: ?

Kindlmann (2004)

Don’t overload 
the user with 
encodings!

http://www.cs.utah.edu/~gk/papers/vissym04/vissym04kindlmann.pdf


70

Visualization Building Blocks

Munzner, “Visualization Analysis and Design” (2014)
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Visualization Building Blocks
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Visualization Building Blocks

Channels :

Note: these are all really 
important concepts when it 
comes time to coding your 

visualizations...!



How do I pick which marks or channels to use?
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How to pick?

Munzer, 2014
Cleveland & McGill, 1984

Heer & Bostock, 2010
Mackinlay, 1986

Panavas et al., 2021 (under submission)

User study results!

https://www.cs.ubc.ca/~tmm/vadbook/
https://doi.org/10.2307/2288400
http://vis.stanford.edu/files/2010-MTurk-CHI.pdf
https://doi.org/10.1145/22949.22950
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“Ordering of Elemental Perceptual Tasks”

Cleveland & McGill (1984)

https://www.cs.ubc.ca/~tmm/courses/cpsc533c-04-spr/readings/cleveland.pdf
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“Ordering of Elemental Perceptual Tasks”

TASK: Which segment/bar is the maximum, and what is its percentage/value?

Cleveland & McGill (1984),
larger replication on AMT by Heer & Bostock (2010)

https://www.cs.ubc.ca/~tmm/courses/cpsc533c-04-spr/readings/cleveland.pdf
http://vis.stanford.edu/files/2010-MTurk-CHI.pdf


83Heer & Bostock (2010)

http://vis.stanford.edu/files/2010-MTurk-CHI.pdf
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Caveats

Panavas et al., 2022
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Expressiveness and Effectiveness

Expressiveness principle: the visual encoding should express all 
of, and only, the information in the 
dataset attributes.
(i.e., data characteristics should match 
the channel)

Mackinlay (1986)

Effectiveness principle: the importance of the attribute should 
match the salience of the channel; that 
is, its noticeability.
(i.e., encode most important attributes 
with highest ranked channels)

http://www2.parc.com/istl/groups/uir/publications/items/UIR-1986-02-Mackinlay-TOG-Automating.pdf


My Summary: Prioritize choosing the most 
appropriate channel for each attribute



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

