Data Visualization (CSCI 627/490)

Design

Dr. David Koop
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Geographic Data: 3D to 2D: Projection

Central Meridian
(selected by mapmaker)

Great distortion at
high latitudes

Examples of two rhumb
lines (direction true

Equator touches cylinder
if cylinder is tangent

Reasonably true shapes

and distances within
15 degrees of Equator

[USGS Map Projections]
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http://www.apple.com

Projection Classification

Mynahedral
projections

Gore map

Dymaxion map

Goode's
homolosine

Lambert cyl eq area Plate carree

[J. van Wijk, 2008]
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https://www.win.tue.nl/~vanwijk/myriahedral/CAJ103.pdf

Search Tasks

Target known Target unknown
Location . .
°e Lookup °, Browse
known . .
Location .
unknown Locate Q e~ Explore

[Munzner (ill. Maguire), 2014]
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Adding Discrete Data to a Map: Quantitative Points
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Adding Continuous Data to a Map: |solines
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7 [USGS via Wikipedial]
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http://commons.wikimedia.org/wiki/File:Topographic_map_example.png

Assignment 4

® [0 be announced soon
e Colormaps, geospatial vis, networks
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Project

e Next Step: Design
- Given dataset (what) and tasks (why), work on the how

- Don't do this the other way around: do not start with "l want to make a
streamgraph”™ and then decide what tasks could work with that

- This includes interactive design
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https://faculty.cs.niu.edu/~dakoop/cs627-2026sp/project.html

Choropleth (Two Hues)

[M. Ericson, New York Times]
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Choropleth Map

e Data: geographic geometry data & one quantitative attribute per region
e [asks: trends, patterns, comparisons

e How: area marks from given geometry, color hue/saturation/luminance
o Scalability: thousands of regions

e Design choices:
- Colormap
- Region boundaries (level of summarization)
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Problem?

2008 Popular Vote

Obama
McCain

68 million

59 million

[M. Ericson, New York Times]
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Problem?

2008 Popular Vote

Obama
McCain

68 million

59 million

Amount of red and blue shown on map

Obama
McCain

850,000 mi°
2 150.000 mi°

[M. Ericson, New York Times]
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Adding Saturation

B Clinton +50-100 [ +15-50 [1+2.1-15  +0-2.1 Trump +0-2.1 [ +2.1-15 [ +15-50 [ +50-100

[Washington Post, 2018]
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https://www.washingtonpost.com/news/politics/wp/2018/07/30/presenting-the-least-misleading-map-of-the-2016-election/

Area Marks and Color Hue & Saturation

(UENERIC NAMES FOR SOFT DRINKS

BY COUNTY &=

Most Popular
Term Used

FPop
] 30% - 50%
B 50% - 80%
B S0% - 100 %
Coke

30% - S09%
- S50% - 809%
-80% - 100%
Soda

[ ]30% - 50%
[ ]50% - 20%

[ s0% - 100%
Other

30% - 50%
[ 50% - 80%
I 504 - 100%

B No D ata

Map by Matthew T. Campbell
Spatial Graphics and Analysis Lab
Department of Cartographyand Geography
East Central Univerisity (Oklahoma)
Map Template courtesy of www . mymaps.com

Map based upon

120 464 Respondants Respondants through

March 1, 2003

[popvssoda.com]|
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http://www.popvssoda.com/countystats/total-county.html

Aggregation: 2016 Election by Precinct

B Clinton +50-100 J+15-50 [+2.1-15  +0-2.1 Trump +0-2.1 [0 +2.1-15 [l +15-50 [ +50-100

[Interactive Version, NYTimes] N [R. Rohla and Washington Post, 2018]
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https://www.washingtonpost.com/news/politics/wp/2018/07/30/presenting-the-least-misleading-map-of-the-2016-election/
https://www.nytimes.com/interactive/2018/upshot/election-2016-voting-precinct-maps.html

Aggregation: 2016 Election by State

B Clinton +50-100 B +15-50 | +2.1-15 +0-2.1 Trump +0-2.1 | +2.1-15 [ +15-50 [ +50-100

&
o

[Washington Post, 2018]
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https://www.washingtonpost.com/news/politics/wp/2018/07/30/presenting-the-least-misleading-map-of-the-2016-election/

Aggregation: 2016 Election by Country

B Clinton +50-100 [ +15-50 +2.1-15 +0-2.1 Trump +0-2.1 +2.1-15 B +15-50 | +50-100

[Washington Post, 2018]
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https://www.washingtonpost.com/news/politics/wp/2018/07/30/presenting-the-least-misleading-map-of-the-2016-election/

Maps: What trends do you see”

Number of Votes Cast

[Desaturated by D. Koop, M. Ericson, New York Times]
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Don't Just Create Population Maps!

C

SURBSCRIBERS TO
MAFTHA STEWART LVING

& THE BUSINESS IMPLICATIONS ARE CLEPR.

y

CONSUIMERS OF
FURRY PORNOGRAPHY

PET PEEVE #208:

GEOGRAPHRIC PROFLE MAPS WHICH PRE
BAS\CALLY JUST FPOPULATION MAPS [xked]
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https://xkcd.com/1138/

Size Encoding

[M. Ericson, New York Times]
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Dasymetric Dot Density

(K. Field]
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http://carto.maps.arcgis.com/apps/webappviewer/index.html?id=8732c91ba7a14d818cd26b776250d2c3

Glyphs: xkcd's Map

2016 ELECTION MAP

EACH FIGURE REPRESENTS 250,000 \OTES

fTRUMP  ZCUNTON 7OTHER

VOTES ARE DISTRIBUTED BY STATE AS ACCURATELY AS
POSSIBLE. WHILE. KEEPING NATIONAL TOTALS CORRECT.

LOCATION WITHIN EACH STATE 1S APPROXIMATE.

[xked]

D. Koop, CSCI 627/490, Spring 2026
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https://xkcd.com/1939/

Cartograms

US Presidential Election 2016

Results mapped at county level showing the
candidate with the largest vote share in each area

Overall result: Vote share

Trump of candidate with most votes
62,979,636 votes (46.1%)

306 electoral votes
(received 304 in the Electoral College)

Clinton 0) 50 70 90%
65,844,610 votes (48.2%)

232 electoral votes
(received 227 in the Electoral College)

Other candidates

7.804,213 votes (5.7%)

Trump

Clinton

ZaRa.

xxxxxxx

\\\\\
N A mns

N
..................

Gridded population cartogram:
TN — areasresized according to
A, ' , ». the total number of people living there

- * (Alaska and Hawaii not included)

‘///

Map by Benjamin Hennig

wwwyviewsoftheworld.net [B H e ﬂﬂig]
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http://www.viewsoftheworld.net/?p=5003

Cartograms

1860 Presidential Election ; ° Data geographlc geometry data & tWO
o _ quantitative attributes (one part-of-whole)

(2] Abraham Lincoln Republican 180
e e T *1 o Derived data: new geometry derived from the
part-of-whole attribute

| John Bell Constitutional Union 39
e [asks: trends, comparisons, part-of-whole

- Stephen A. Douglas Northern Democratic 12
® HOow: area marks from derived geometry,
color hue/saturation/luminance

e Scalability: thousands of regions
. e Design choices:
%Z’E”Z‘?E&E?EE&?” - Colormap
- Geometric deformation

.; X $ : { i .
B o _ ] DEL

[New York Times]

D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University ~ 23



http://www.apple.com

Hexagonal Cartogram

Solid D Likely D Lean D Toss-up Lean R Likely R Solid R Party flip
I I 24 © =onedistric
=95% D =75% D =60% D <60% =60% R =75% R =95% R >50%
both nonincumbent

party

District totals by category

189 17 6 14 21 44 144

-A e 4 ______________________________________

MAIORITY [EiveThirtyEight, 2018]
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https://projects.fivethirtyeight.com/2018-midterm-election-forecast/house/

Non-Contiguous Cartogram

[M. Bostock, 2012]
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http://bl.ocks.org/mbostock/4055908

World Cartograms

=
g
V.

M. Newman, 2009]
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http://bl.ocks.org/mbostock/4055908

World Population

ﬂ“.’z'
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;0 \ y
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- "NEW -
“ ZEALAND

ANTARCTICA

[M. Newman, 2009]
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http://bl.ocks.org/mbostock/4055908

World Energy Consumption

- ":--"‘-‘é’—
i \v:‘.""

".‘.-‘,' o

-

M. Newman, 2009]
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http://bl.ocks.org/mbostock/4055908

House Races: Map?

House Race Ratings by the Cook Political Report

Most competitive

Likely Dem. Likely Rep.

183 solid Democratic seats ﬁh dﬁ 145 solid Republican seats
193 current Democratic seats 7 vacancies 235current Republican seats

218 seats needed
lwaSh’ -
L Wis.

for House majority
Nev. Neb.
Utah 2 ”'r‘
Colo.
Calif. d

"
Kan. Mo.

Me.

Minn.

=~y

' Ariz.
" N.M. Iw £ S.C.

Calif.

[New York Times, 2018]
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https://www.nytimes.com/interactive/2018/us/elections/house-race-ratings.html

House Races: Cartogram?

Solid D Likely D Lean D Toss-up Lean R Likely R Solid R Party flip
. DN e
=95% D =75% D 260% D <60% =60% R =75% R =95% R >50%

both nonincumbent

District totals by category

189 17 6 14 21 44 144

-A e 4 ______________________________________

MAIORITY [EiveThirtyEight, 2018]
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https://projects.fivethirtyeight.com/2018-midterm-election-forecast/house/

House Races: Non-Contiguous "Cartogram®

'e} L0 s g

ooty A ks

ikt
.

0 "0
[FiveThirtyEight, 2020]
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https://projects.fivethirtyeight.com/2020-election-forecast/house/

Maps Aren't Always Best: Close House Races

o AZ-O2 Open(McSally) e CA-10 Denham e AR-02 Hill

o CA-49 Open(lssa) e CA-25 Knight e CA-50 Hunter
e CO-06 Coffman o CA-39 Open(Royce) o FL-15 Open(Ross)
e [A-O1 Blum e CA-45 Walters e FL-16 Buchanan
e KS-03 Yoder ® CA-48 Rohrabacher ® GA-0O6 Handel
o MI-11 Open(Trott) ® FL-26 Curbelo e GA-O/7 Woodall
e MN-02 Lewis o FL-2/ Open(Ros-Lehtinen) e [L-13 Davis

e MN-03 Paulsen e |[L-O6 Roskam e |L-14  Hultgren
o NV-03 Open(Rosen) o [L-12 Bost e MO-02 Wagner
o NJ-11 Open (Frelinghuysen) e |[A-O3 Young e MT-AL Gianforte
o PA-O7 Vacant (formerly Dent) o KS-02 Open (Jenkins) e NE-O2 Bacon

® VA-10 Comstock e KY-O6 Barr e NY-24 Katko

[New York Times, 2018]
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https://www.nytimes.com/interactive/2018/us/elections/house-race-ratings.html

Maps Aren't Always Best: Obama Targets

+40

Obama
+20
percentage
points

+10

Margin
of victory
in 2008

+20
percentage
points
McCain

If President Obama were
to win all of the states
above this line, he would
need an additional 17
electoral votes from

D. Koop, CSCI 627/490, Spring 2026

Percentage with bachelor’s degrees or higher

o Md. Mass.
states below it in order to Del. ‘
win in 2012. ® ®

‘ Conn.
Mich.
® Me.
y | Q.
N.M @ Vs
@ Nev. - Pa. Minn.
v
. o e — ®
Ohio lowa N.H.
Ind. 18 . 6 Fla. 4 ‘ Colo.
11 votes ‘ 29 NC Va. 9
= o — 3
Mo. o
Ga. Mont.
S.C. Ariz. ‘
' ‘0 SD. @ ND.
W.Va. Miss.
O Neb.  Kan.
Ky.
.y L . Tenn. Tex. @ ®
Ark. '
Py »
w
@ - @ Alaska
Idaho
® Circles are sized according to the
g
Okl @ utan number of electoral votes in 2012.
"~ Wyo.
. o
20% 25% 30% 35%

INYTimes]
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http://www.nytimes.com/interactive/2011/09/30/us/politics/keys-to-victory.html

Guidelines for Visualization Design

D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University 34



r/dataisugly

Aids

Australian
Bureau of
Statistics

Number of marriages on
each day in 2023

Jan
Feb

Mar
Apr

May
Jun
Jul
Aug
Sep
Oct
Nov

Dec |
S5th 10th 15th 20th 25th 30th

500 1,000 1,500

Source: ABS, Marriages and Divorces, Australia, 2023

[Reddit]
D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University 35



https://www.reddit.com/r/dataisugly/
https://www.reddit.com/r/dataisugly/comments/1jffboh/people_get_married_on_weekends/

W ITF Visualizations (wttviz.net

3D Category Scatter

Kills

St
S

%

TwrControl
SplatZones :
RainMaker TiffNAr

Stage WTF Visualizations, 2017}
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http://wtfviz.net
http://viz.wtf/post/154254744863/weapon-illegibility

Tuftte: "The da Vincl of Data”™ —NY TIimes

T

. . - -

=
TUFTE: o BiEAlhf UL EVIDEMZE\;\\M

-

ﬁ The Visual Display of Quantitative Information secone comon

| — | ———

£ Envisioning Information : “_L :C f‘*/ . -
TUFTE VISUAL EXPLANATIONS i

[https://www.edwardtufte.com/tufte/, 2017}
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http://www.nytimes.com/1998/03/30/business/the-da-vinci-of-data.html
https://www.edwardtufte.com/tufte/

Bad: Data magnitude <z> Mark magnitude

IF BUSH TAX CUTS EXPIRE

S&PF 13932 598 NASDAD 293952 b.37

[Flowing Data, 2012]
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https://flowingdata.com/2012/08/06/fox-news-continues-charting-excellence/

Good: Data magnitude <=> Mark magnitude

If Bush tax cuts expire...

": BUSH TA.X CUTS EXP'RE Top tax rate
\A RS 40% 39.6%
35.0%
30%
20%
10%
8.01p B
qu\\ TOP STORIES " TECHMOM
DA :. 13:.@ 68 ‘,« 33 i;im 32 593 /‘.o'.w 52 © .32 ’ 0%

Now Jan. 1, 2013

[Flowing Data, 2012]
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https://flowingdata.com/2012/08/06/fox-news-continues-charting-excellence/

Starting Scales at Zero?

Median household income in 2010 inflation adjusted dollars

$60,000 - - $54 000
$50,000 - - 553,000
- $52,000

$40,000 -
- $51,000

$30,000 -
- $50,000

$20,000 -
- $49,000
$10,000 - - $48,000
SO T T I T T I T T T T 547,000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

w—7ero-Based e==Non-Zero Based | -
[A. Kirebel, VizZWiz]
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Wavy baselines for non-zero starts

See also: "Tear Up Your Baseline" [RJ Andrews]

Per Cent
105 T T T B =il R % T

{00 {00 Per Cent

95

Quarters 3 g1 2 3% i 2 3 4
{914 | 1915 | {916 |

[W. C. Brinton via RJ Andrews]

D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University 41


https://medium.com/data-visualization-society/tear-up-your-baseline-b6b68a2a60f1
https://medium.com/data-visualization-society/tear-up-your-baseline-b6b68a2a60f1

Cherry-picking data

—

COST OF GAS

NATIONAL AVERAGE

T )

83,17

LAST YEAR LAST WEEK CURRENT

4 |/FOX
. NEWS

SOURCE: AAA FUEL GAUGE HREPON]
channel

45.79
[Fox News via Media Matters, 2012]
D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University =~ 42



https://mediamatters.org/research/2012/10/01/a-history-of-dishonest-fox-charts/190225

Show all the data

—#— National Avg —&— Wholesale —¢— Crude

3.94
3.74
3.54 B N Sl e e DRI L
3.34 - '
3.14 ¢
294 4 g ke @ @
DTG R o o 2 gy o 5 oy s o o e o I e W o o 4 o

b (2 o e ok, R ST, |- W WO .. 1 L e,
DB RN v s T e _,._________; ________ Ly . .
[ 1 LA— e

LI R e W i i e

bt » P My (N
!
|
|
|
|
|
|
|
!
!
|
|
- - bh e e
i
|
|
|

O R O T e - . - - s - T O R O R R R O TR R O TR e - O -

-8

2172011 4172011 61722011 8172011 10M 72011 1172012
[AAA via Media Matters, 2012]
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https://mediamatters.org/research/2012/10/01/a-history-of-dishonest-fox-charts/190225

Tufte's Lie Factor

This line, representing 18 miles per
gallon in 1978, is 0.6 inches long.

Fuel Economy Standards for Autos

1978 SN 18 o Set by Congress and supplemented by the
1880 - 20 Transportation Department. In miles per gallon.
1981 e 4

-
-—
1982 —

-
AN

1985 ‘

1983 26

This line, representing 27.5 miles per

INYTimes via Tufte, 1991]
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Tufte's Lie Factor

e Size of effect = (2nd value - 1st value) / (1st value)
* | ie factor = (size of effect in graphic) / (size of effect in data)
* |n the graphic:

Lie Factor= —— =148
27.5-18

18

This line, representing 18 miles per
gallon in 15978, is 0.6 inches long.

Fuel Economy Standards for Autos
18 Set by Congress and supplemented by the
Transportation Department. In miles per gallon.

197
1979

1985

This line, representing 27.5 miles per

[InfoVis Wiki]
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http://www.infovis-wiki.net/index.php?title=Lie_Factor

(Some of) Tufte's Integrity Principles

e Show data variation, not design variation
e Clear, detailed, and thorough labeling and appropriate scales

e Size of the graphic effect should be directly proportional to the numerical
quantities ("lie factor")

D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University ~ 46



Avolid Chartjunk

15%

10%

5%

Jan Feb Mar Apr May Jun

J

ul  Aug Sep

[T. Brey via A. Lex]
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http://dataviscourse.net

Avolid Chartjunk

1 5% B

10%

Jan Feb Mar Apr May Jun Jul Aug Sep |
[T. Brey via A. Lex]
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http://dataviscourse.net

Avolid Chartjunk

15%

10%

5%

Jan Feb Mar Apr May Jun Jul Aug Sep
[T. Brey via A. Lex]
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http://dataviscourse.net

Avoid Chartjunk®

MEMORABLE
A

a Scaffold b

Broken Promises T Mg
entage of women boards ]
Numbers of companies in the Female :::CMI :(’lis(edc m‘h;s £ 3
cotton market that ‘defaulted’ by Representation in January 2012 g H
Ignoring arbitration decisions g 5
ITALY 2} S==r
L 6% . N
B
60 Eu-27 ® ¢ ox
| Vestibule - Nl&% N g
- N BB E &
( us.’ e o B ™ z ;
abotsturst oy [ = Ml&% I L
20 .
NORWAY ® © o o 145
gj==
. alRRERND | 42% "
ce: International Cotton Assoclation 0 fui—— ol==
4 06 08 10 12

Wall Street vl 1968 90 "92 94 96 98¢ 00 ‘02 | 08

Blosmbers

Last data available is from 2010

Source: European Commission

Social and
behavioural
approaches

Figure 7 HIV prevalence in women and men by age group,

. -
66% of Americans selected countries

feel Romney
Performed Better
Than Obama in
Debates

Economics Technological

and and cognitive
6 Types of incentives responses
Frustrated
Jobseekers

ROMNEY

Wetland Including

practices

HIV prevalence (%)

- h

assessments

‘\

Figure 6.2: Policy shifts and interventions to enable wetland

T T T 1
15-19 20-24 25-29 3 35-39 40-44 45-49

v

st NOP emeratores Hsmen Omepment Fecaors 2911

very cot

practices to accommodate notions of ecosystem services and o =
OW www.miningollandgasjobs.com human health ge group (year) I G H
source: Demographic and Health Surveys in selected countries, 2005-2007
D BV LY HK 12 25 . 40 88
t =
E S C RI I I I O N I Land-surface average temperature anomaly === Berkeley Earth NOAA F = 2 E S C RI P I I O N
°C, 1950-80 mean, ten-year moving average = NASA GISS — HadCry t *[* s ¢ t News Corp. Results, by Segment & 38 [*80: 2
c
e Revenue Operating profit/loss .g 3
: for the nine months ended March 31 ] 36 75 g
01 ' = Tycho2 E Cable network 8 =
(4] Q
0.5 s fd ® 2MASS $6.66 billion programming $250 billion = 34 s
> T = IRAS (1983) “é, 70 g
. g o AKARI (2008 = Publishing $458 million b %2 s
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Data-to-Ink Ratio (Also Unjustified 3D)
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0
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lvia A. Lex]
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Maximize Data-to-Ink Ratio
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Males Females [Vla A. LeX]
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No Unjustified 3D
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No Unjustified 3D

e Occlusion hides information

e Perspective distortion dangers

o [ilted text isn't legible

e Can help with shape perception
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Eyes Beat Memory

e Reduce cognitive load (using up working memory)
e Animation versus side-by-side views
e Change blindness
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‘Computer-based visualization systems provide visual
representations of datasets designed to help people carry out
tasks more effectively.”

— |. Munzner

D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University 56



Design Iteration
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Design Iteration

New York Giants EX Manning
Indianapolis Colts  Peyton Manning
San Diego Chargers DrewBrees  Drew Brees Phiip Rivers
Baltimore Ravens  Kyle Boller Steve McNair
New England Patriots  Tom Brady
Green Bay Packers  Brett Favre
New Orleans Saints  Aaron Brooks Drew Brees
Atlanta Falcons  Michael Vick Michael Vick
New York Jets Chad Penningtor
Cincinnati Bengals Carson Pain  Carson Palmer
Houston Texans  David Carr
Carolina Panthers  Jake Delhomme
Denver Broncos Jake Plummer Jay Cutler
Arizona Cardinals Matt Leins -
Jacksonville Jaguars Byron Leftwich David Garrard
Detroit Lions  Joey Harrington Jon Kitna

ampa Bay Buccaneers

Dallas Cowhoys Drew Bledsoe

Tony Romo

Chris Simms Bruce Gra: ¢ Jeff Garcia

Kurt Warner

Andrew Luck
Joe Flacco
Matt Cassel Tom Brady
Aaron Rodgers Aaron Rodgers Aaron Rodgers
Drew Brees
Matt Ryan Matt Ryan
Brett Favre  Mark Sanct : Mark Sanchez
Ryan Fitzp Carson Palmer Andy Dalton
Matt Schaub Matt Schaub
Jake Delhomme Cam Newton
Kyle Orton Tim Tebow Peyton Manning
David Garrard Blaine Gabbert
Matthew Stafford
Josh Freeman Josh Freeman
Tony Romo Tony Romo

K. Quealy, 2013]
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Design Iteration

PACKERS
COLTS
GIANTS
PATRIOTS
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Brett Favre (275)
Peyton Mannng (227)

Eli Manning (149) i

Tom Bragy (128)
Phitp Rivers (122)
Dar Marro (99)
Jo¢ Flaceo (95)
Jm tverent (91)

Aaron Brooks (84)
Trent Green (32)

Rich Gannon (78)

Trent Difer (72)
Jake Dehomme (66)
Joff Garcia (64)
Matt Ryan (S8)
John E.W.‘.y (52}
Jeff Blake (52) Carson Paimer (52)

David Carr (S0)
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Design

e Unlike a math problem, there are many different approaches for the
visualization of some data

e Need to have some way to discuss how to determine whether a visualization
'S doing what we want

e \/alidation: Understand why a design Is effective
- What problems can be effective
- Do this at different levels

D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University 60




~our Nested Levels of Design

L Domain situation

@ Data/task abstraction

Visual encoding/interaction idiom

m Algorithm

[Munzner, 2014]
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Potential problems at each level

XL Domain situation
You misunderstood their needs

© Data/task abstraction
You're showing them the wrong thing

Visual encoding/interaction idiom
The way you show it doesn’t work

Algorithm
Your code is too slow

[Munzner, 2014]
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Valigation at each level

@ Threat Wrong problem

v Validate Observe and interview target users

@ Threat Wrong task/data abstraction

@ Threat Ineffective encoding/interaction idiom

« Validate Justify encoding/interaction design

@ Threat Slow algorithm

¥ Validate Analyze computational complexity

S

f Implement system

v Validate Measure system time/memory
4

Validate Qualitative/quantitative result image analysis
Test on any users, informal usability study

« Validate Lab study, measure human time/errors for task

L

¥ Validate Test on target users, collect anecdotal evidence of utility

 Validate Field study, document human usage of deployed system

« Validate Observe adoption rates

[Munzner, 2014]
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Five Design-Sheet Methodology

— NC

% Sheet 1 Sheets 2,3,4 Sheet 5
Ny B

1 Data Collection: '\ Synthesis: | Explore & Ideate: ' Prototype: i
g | User Observation ' Sketching "I Quick sketching | Refined Sketching
Z | Interviews .1 Storyboarding 1 User scenarios i " Rendering i
5 | Workshops : 1 Improvisation | Animated sequences
- ¥ h 11 Videos, model making
- —— N — S N N
O Data Visualizing Exploration Concept Prototyping Solution
o Collection Context & ideation Development
a \_ RN RN J L RN AN J
% : 1 : .
= Document solutions .; Validate Understand :. Explore lots of -+ Communicate
8 Goals Requirements . existing solutions .. solutions .+ Demonstrate
< | e T N \
LL]
E COLLECT RELATE CREATE DONATE
o L AN J AN J

[J. Roberts et al., 20106]
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Five Stages

Meet with client and consider task; or contemplate task on own.
|deate and sketch small ideas.

Sketch and plan three alternative designs.

Consider solutions with client; or deliberate on own.

Generate realization sheet, and implement prototype. Discuss with client
and re-iterate If necessary.

a s Wb~

[J. Roberts et al., 20106]
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Five Stages

[J. Roberts et al., 20106]
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The Five Sheets

Sheet 1 . Sheet 2,3,4 " Sheet5
Ideas : . :
Layout ~ Information Layout  Information
Filter .
* Operations - Operations
Categorize | [ E N ‘
Combine & Refine Focus / Parti - Focus / Parti 4 o
Discussion 1
Question
[deation Alternative Designs Realization

[J. Roberts et al., 20106]
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Example: University Access for Disabled Students
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Prototype

O % Disabled Students Allowance Applications
B students in work after university
O % Of students not continuing past their first year

University : Glamorgan
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