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Plan for the Second Lecture

Transit maps as complex information design

Why transit maps?

How to create an effective transit map?
Psychology and transit maps

e Applying psychology findings to prescribe design
e Using psychology findings to critique design
Usability testing

e Applying psychology methodology to evaluate design
e Pitfalls in usability testing




usually distorting geography

Why Transit Maps

ransit maps, showing routes and connections, are
isplayed on public transport networks worldwide

ave many advantages over apps

outes are often shown in diagrammatic form,

Schematic maps are diverse in approach

and implementation (Ovenden, 20

15)

: schematic maps
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Why Transit Maps

Wurzburg network

Das Liniennetz der Stadt Wiirzburg

Linienverzeichnis

Linie enverlauf

Stragenbahnlinien

Linie 1 Sanderau - Hauptbahnhof - Grombiih ; Uni-Kliniken

Linie 2w Hauptbahnhof - Zellerau

Linie 3 Heuchelhof - Heidingsfeld - Hauptbahnhof

Linie 4 - Sanderau - (Hauptbahnhof) - Zellerau

Linie 5 e Rottenbauer - Heuchelhof - Heidingsfeld -
Hauptbahnhof - Grombuhl / Uni-Kliniken

Omnibuslinien

Linie6 —— Stadtmitte - Gartenstadt Keesburg
Linie7 —— Sanderring - Zellerau - Sanderring

Linie 8w Zollhaus Steinbachtal - Waldfriedhof

Linie 85 Zollhaus Steinbachtal - Steinbachtal

Linie g Residenzplatz - Kulturspeicher - Festung

Linie 10 Sanderring - Hubland (Uni-Zentrum)

Linie 11 —— Busbahnhof - Veitshchheim

Linie 12 Busbahnhof - Lindleinsmilhle - Versbach

Linie 13 —— Busbahnhof - Unterdiirtbach - Oberdirrbach -
Grombiihl ¢ Uni-Kliniken

Linie 14 Busbahnhof - Gerbrunn

Linie 114 Busbahnhof - Frauenland / Wittelsbacher Platz -
Hubland (Uni-Zentrum)

Linie 15 Busbahnhof - Sanderring -

Randersacker - (Gerbrunn)

Linie 16 —— Stadtmitte - Frauenland - Lehmgrubensiediung -
Heidingsfeld

Linie 17 —— Busbahnhof - Sanderring - Hochberg

Linie 18 ——  Busbahnhof - Zellerau - Hochberg

Linie 19 —— Busbahnhof - Veitshochheim - Glintersleben

Linie 20 Busbahnhof - Aumiihle - Lengfeld

Linie 21 —— Busbahnhof - Lindleinsmihle - Lengfeld

Linie 22 Busbahnhof - Zell - Margetshdchheim

Linie 24 —— Grombih! - Uni-Kliniken Bereich A - Schwarzenberg
- Lindleinsmihle - Lengfeld ; Gewerbegebiet Nord

Linie 25 —— Busbahnhof - Lengfeld / Gewerbegebiet Nord

Linie 26 Busbahnhof - Wollrieder Hof - Pilziggrund

Linie 27 —— Busbahnhof - Neuer Hafen / Diirrbachau

Linie 28 —— Busbahnhof - Manchberg

Linie 31 Heidingsfeld / Reuterstrafe - Reichenberg

Linie 33 Heidingsfeld / Reuterstr. - Winterhéuser Str.
Katzenberg - Heidingsfeld / Reuterstr

Linie 34 Heidingsfeld / Reuterstr. - Sanderau - Frauenland

- Uni-Zentrum - Gerbrunn - Wollrieder Hof - Lengfeld
Linie 35 —— Sanderring - Kippele - Frankenwarte

Zeichenerkldrung

== == StraBenbahnlinien

= = Buslinien

—f@— Liniennummer
Bl endnaltestelle

(Grombihl Staditeil ; Fahrziel in der Stadt

Gerbrunn Nachbarort im Landkreis Wiirzburg.
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www.vm-info.de
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Why Transit Maps

. arlsruhe network

Gilltig ab 14. Dezember 2014

neEe

Liniennetzplan

892 Mainz
53 Karirube s

S4Bl N Huttenheim Grabewrfgudcrf
Uingefedg PhipPSOTg L
O £ 8ad Schanborn Siid

Germersheim bf x> 3 CHETSSISS2 % g?nnew 8f

”"'3

RSS pimas
RS7 Bundenthal

Y fm-m
- 'OP 'Germersheim de/Nu\te g Spod . ) ‘Gochsheim
" 5 Ubstadt-

Sondernh
2 /“Bellneim Am Miihlbucke!

9 Ogellheim Bf
Rilzheim B
KIT-Campus Nord:
ORilzheim Freizeitzentrum & = = =OKIT-Campus Nord Bf B "
> 2o y Leopoldshafen Frankfurter Str, 2/9219 "1 mit besonderem g, grpprery mz,.ke,,\.,m Malenwe 'Unterdwisheim Martin-Luther-Str.
‘Ausweis méglich | 9%
e FZL D L Rhmnz:';:":’;:;;';:;m ©afleopoldshafen Leopoldstr. < Europaische Schule QS P
Leopoldshafen Viermorgen Osteroder 5tr.0 Blankenfoch Tolnalatel St e
O lankenloch Tolna-Platzg o
g/ Rheinzabem Alte Romerst. ggenstein Schweriner Str. Elbinger Str. (Ost) O
&hwtlghﬂf&n o Jockgrim Bf eggenstein Spocker Weg s Q P Bruchsal Schlossgarten
Wissembourg (F) Worth Mozartstr.y, § Worth Zagelstr Waldstadt Zentrum OS© N b rchsal Bf
. . o Worth s CEFITEID) Glogauer Str.Q FENs31]5320533] 54 T W eruchsal)
s 1SR\, Marimiansau West im E\(hbaumhle e 0 Bruchsal Tunnelstr
orn Al Eisenbahnstr.  Lassallestr PheureutHeide ek QBruchsal chlachthof
worthenwaidhaleg NG Semensalle weg O s QHeidelsheim Nord
nynhhﬁ;w:marko N\oVarau Newester sl Y Welshneureuter s o Fouse Hochschile el & Heidelsheim Bf e
/orth Rathaus &, y | Knielingen] s ewerbliches « 0lshausen Industrie
Worth Badallee? © Hagenbach, 1) S5 3 N 'Haus Bethlehem  Plienthats. chossgartenbahr BldSemoes O}:/ghn;he‘m@
Worth Badepark g Neuburg (Rhein) ‘aQEggensteiner St SHertzstr.p o augustBebelstr. 12999  Gondelsheim Bf® Bf
s5 Berg (Plalz) §§ cQHenweghstr.  stidt K\m,kum/ R Biricinger Allee Kunstakademie/ Diedelsheim Bretten Kupferhilde
Lauterbourg (F) Siemens. KuBmat Hochschule Untergrombach . Q Bretten Schulzentrum
(l KAKnielingen m st Kiniku/ KartWihein otz [Bretten JPY
[R52] o [ Lauterbouro ] v Mihlburg West platz/ arkt K Durlacher Tor/KIT- Bretten Bf & retten Wannenweg
" ronen- y
TERS Srasbourg Qtarcistr. Muh\hwgerTo Poslﬁalene Herrenstr. platz  platz Campus S, 2 W Bretten stadtmitte
‘\ Rintheimer St (o Bretten Rechberg

Rheinhafene™ | Lameyplatz
o
PO

KAMihlburg

==
. Platz/ .
s 41] Tullastre
0\ I\ [s4] &
\ . ., @\ Knittlingen-Kleinvillars
s " Johlingen West

[© Olbronn-Dirm

[R99 Maulbronn
o/’@ Maulbronn Stadt
‘Maulbronn West

Schloss Gottesa
Hochschule fiir Musi

JoBerghausen Pfinzbriicke
Berghausen Bf (§5) (ZFIIIED

Berghausen Am Stadion

Weierer Str.

ipp-Reis-Str./

PEckenerstr. Phi
g die neue weHe

Auer str./
Dr. W. Schwabe

 Thomas-Mann-Str. Bannwaldallee 6 Osollingen Reetzstr.
PKarkDelise-str. KAWest  Hardecksiedlung Gritznerstr, ~ Vg redrichschule | \Qsdlingen 5f (5 (XTI oootisheim
Hoomrsschenmeg 2 AbertBraunsr. ilisfeldst Pschlossplatz  Solingen Kapellenstr.
s Oberreut Zentrum | ourach 2o
Hammécker & Wilhelm-Leuschner-str. 8 &6 gumberg@o Remchingen)Wilferdingen-Singen
Nussbaumweg ¢y Phessc) Badeniaplatz e Eutee “hoKenigs "
54 133 [ Albtalbahnhof } ahh Bilf B
MesseForchhem Lectsanditr S Messe (MesseExpres) Oemmn _EDSSEITTRI < Qifingen b
Messe/Leichtsandstr: Forchheim Hallenbad 3 1SN & o, Zindhiitle gy
Bei Veranstahtungen und an Forchheim Hauptstr. Ararens > Wolfartsweier Nord &3
Vessetagen getn Faaus- : ;
e T 1005 rorchfe Oberfodsr Hl vesse-cuo = KAHauptbahnhof 0D | woRse Mihlacker Bf
2ur Haltestele Messeleicht. - MOTSch REsselsbriinnle) @0 ek bsimmen Forchheim [HEE S5) 59
o i Veranstaltungen. o > % EE!EEEEI 3 EER B
Sandstrate Mérsch Narzissenstr. Durmersheim Nord, 59 ] oCT 5 viahlacker
Mérsch Rémerstr. ourmersheim B f D e E‘j”ﬁ'ﬁ]’"ﬁi’ﬁ' S5
urmersheim B4 & Dammersto
Morsch Rheinaustr. o e 2 / Ettingen Wet O e R [Plorzheim Hbf 0T
Mérsch Merkurstr. Bietigheim 4 & AP Bruchhausen @byschloss Riippurr
Morsch Am Hang¢f ™21 £ Otigheim 4 Falsch B W Ostendorfplatz
Mot et D] EDENEDEED L aiscnsid N
S g
Airpark = OES6S Rastatt B 222 Muggensturm Badesee coREAHL
Terminal (FKB) e — “Muggensturm Bf EmuEnglen Neu\\’rvﬂesemeben & Y, Monbach-Neuhausen ;. purner im ke
ttlingen Wasen i i % 361 Tibinger - -
x e e DB e
y °° ‘ Rastatt Beinle Etﬂmgerlv Erbpr:z/ﬂ Schioss und 20 weitere Verkehrsunternehmen
Haueneberstei far Kuppenheim Ettlingen Stadt S
) D CEITEID Baden sacen 447 S N\Settingen Abgaiad o == 5 Taniie
jyene Etingen Spinnerei NS o Bune
Sinzheim Nord 8 9 "Busenbam &€ =% _nurin Plelichtung bedient
Bad Rotenfels Weinbrennerstr. ) K nur einzelne Zughalte
land Gaggenau Bf Etzenrota® D _Endhaltestelle/ -bahnhof
EEII B\ml 12 ¥, Gaggenau Mercedes-Benz Werk Fischweie [R5 ] egional
- 2 ©-Ottenau Markzel o _______Tamine
1017 = 5 mmw Oyiorden ancel -
- Gernsbach Bf s Frauenalb Schielberg'y ghahn 20 Anschluss BusAnrufinientari
Bewegt alle. @O Germsbach Mitte g5 & 0y S5 - Bad Herrenalb Kullenmihley® B8 Fernverkehrshatt (Bahn/Bus)
© Herausgeber und Grafi: Kk Verkehrsvrbund GbH SN ad Herrenalb 8 B KW Kundenzentrum
— ° Stadimobil Station

Tarifwabe 100

Designidee: Dr. Maxwel ). Roberts, University of Essex, Uf
Stand: 19.03.2014, Anderungen vorbehalten.




Why Transit Maps

e Most real life problems are multidisciplinary

Transit maps no exception

Information design and wayfinding

Graphic design

Marketing

Cartography

Computer science and data visualisation
Psychology; cognitive and social, human factors
Art and aesthetics

Architecture




Why Transit Maps

Why does this look the way it does?
How does this help?

Could it be different?

Could it be better (or worse)?




How to Create an Effective Transit Map?

e Advice from journalists
e Specifications from London Transport
e Guidance from designers

o Beliefs of the general public




How to Create an Effective Transit Map?

e Don’t distort geography

Paddington== Road

<e Grove
ad
s

-

Holland
Park

Adyvice from journalists

Edgware
Marylebone ==

Baker

Edgware
Road

Reg

Bayswater

Notting | Lancaster
Hill Gate Gate

Bond
Street

Oxford
Circus

Marble
Arch

Queensway

MailOnline
Home [LCVTH U.S. Sport TV&Showbiz Femail Health Science Money RightMinds
News Home | Arts | Headlines | Pictures | Most read | News Board

Mind the map: Research finds 30 PER CENT
of passengers take longer routes as
London's famous Tube map misrepresents
distances between stations

By DAILY MAIL REPORTER
Last updated at 5:05 PM on 8th June 2011

) Comments (4)| Y] Add to My Stories | g Share E Like 276

London's famous Tube map routinely misrepresents distances between stations, new research has
found.

Experts who have studied the network, which has been growing since 1863 when the Metropolitan
line opened, have found that as much as 30 per cent of the network's passengers take the 'wrong' -
or longer - route between two stations.

The research was carried out by Zhan Guo, a professor of urban planning and transportation policy
at New York University.
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How to Create an Effective Transit Map?

e Advice from journalists

e Don'tleave the river off

MWMailOnline

Home [LCITY U.S. | Sport | TV&Showbiz | Femail | Health | Science

News Home | Arts | Headlines | Pictures | Most read | News Board | Wires
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the London Overground
River Thames aitbeith A furious’ Boris Johnson has ordered the River Thames to be reinstated on the London
East Putney New Cross, Underground map after Transport for London decided to redesign it.
=t §

Elephant & Castle

N;;’ Cross Tfl's decision to remove zone boundaries will also now be reviewed.
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The government body today announced it would replace the maps after outcry from
politicians and passenger groups - and fears that people could end up paying higher
fares by accident.
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U-turn: TfL's ‘uncluttered' redesign was to have no River Thames and no fare
zone boundaries - but Boris Johnson has ordered that they be reinstated




How to Create an Effective Transit Map?

e Advice from journalists

guardian

e Throw it all away

Is it the end of the line for London's
iconic tube map?

The expansion of the Oyster card brings yet more change for
Harry Beck's classic design. It's time to go back to the drawing
board

Jonathan Glancey
theguardian.com,
Thursday 26 November 2009 12.39 GMT




How to Create an Effective Transit Map?

e Advice from journalists
e And try something completely different!

72-9MSHARES n

HOME NEWS SPORT ENTERTAINMENT LIFESTYLE MORE = TRENDING Q

UK WORLD WEIRD TECH

New version of London Underground
map shows circles are the
way forward

ﬁ Matthew Champion

C

ani feel like they are getting
nowhere on the London L g butanew of the
Iconic Tube map has suggested going round in circles Is no bad thing.




How to Create an Effective Transit Map?

e Specifications from London Transport

e 1993 Lond

on Regional Transport style guide

compiled by Henrion, Ludlow, & Schmidt

Line and interchange circles

The construction of all Journey
planners and line diagrams is
based on a value X which is
equal to the width of line being
used. For example. the proven X'
value for the Quad Royal Journey
planner is 4 millimetres.

Station ticks are 0.66x squared
The line itself is normally a solid
colour with the exception of
British Rail. Docklands Light Raitway
and peak-hours only sections.
These alternative treatments are
illustrated here. When X is

4 millimetres the given
construction values would be

066x

[
Im‘ S

Underground

"
s B

Underground peak hours only.

| =

as below:

0.06x 025mm
017x o07mm
033x 1.32mm
066x 264mm

033
Docklands Light Railway
017x
British Rail
066x 066x

For Journey planners above Ad
size, British Rail lines are printed
275% tint of black. At sizes A4
and below. and for the London
connections planner, the lines
appear solid black.

Preferred interchange stations
are denoted by circles. Their
relationship to lines and
dimensions for their construction
arellustrated here. These circles
are always printed in black with
the area inside then left free of
any print.

05x

Radii and angles

Where a change of direction is
necessary the line must be drawn
at an angle of 45 or 90 degrees.
Where lines run adjacent. 3x is
applied to the innermost curve.

‘The only exception to this rule
is the Heathrow loop, which has
an inner radius of 2.5

R25x

Typography and type colour

The typeface used throughout

is New Johnston Medium and it is
always setinupperand lower case.
‘The use of capitals only is not
permitted

‘The x-height of station names is.
equal to the line width. The only
exception to this rule applies to
{ine diagram signs. Detals are
given on page 32

‘The principles of line spacing are
ed on this x value as shown
right

Where subsidiary information is
required in conjunction with the
line, the type is set to an
xeheight of 0.5x. This is also the
spacing distance between the
line and the x-height of the type.

14




How to Create an Effective Transit Map?

e Specifications from London Transport

e 1993 LRT Style guide: lots of minutiae but
nothing about the overall configuration

Positioning of station
ticks and names

Station ticks should be spaced as
evenly as possible. It is generally
impractical to make the spaces
between ticks equal along the
entire length of the line. but care
should be taken to space them
evenly between visual break
points. This would normally be
where the line changes direction
or divides. or an interchange
station is featured. In some
instances the length of the
station name may also determine
the spacing. The presence of fare
zones may also affect spacing.

Ticks and interchange circles
should not be positioned on
corner radii. Their relationship
with the station names will
depend upon position. The
principles of positioning are
illustrated here. Where this is
impractical due to restricted
space the name should be placed
in the optimum position available.
For line diagram signs see page 32

Station

133

Station
Name

0.66x

Station

066x

Station Station

Station i Station

Station - Name

133

Station

Name

175x

Station
xName Station

Name

175%

A connection with British Rail is
denoted by a British Rail symbol
Where a British Rail connection is
within walking distance and of a
different name to the Underground
station, the station name and
symbol appear in a 0.06x outline
box, the name set to an x-height
of 0.62x (2.5 millimetres at

Quad royal size).

Othersymbols are used to denote
specific timetable information
(see facing page for key). Stars and
triangles align with the x-height of
the station name while boxed
stars and British Rail symbols
align with cap-height and daggers
align with body height.

All symbols are normally
positioned at the opposite end
from the station tick or interchange
circle. When centring a two line
station name the type is centred
first, then the symbol added.

fuﬁ:ratfora

Euston
Square

Examples of positioning are shown
on this page. Only where this is
impracticaldue torestrictedspace
may the symbol be positioned
above or below the station name.

All symbols on the Journey planner
appear in Underground Red, with
the exception of the airport
symbol which appears in
Underground Light blue.

Centre

033x 033x

* Station

Name

== Euston |«

033 033 0.33x

05x

Euston Square

Station
Name ==

Station a #

T Station

Station Station A

Station Name x

Name
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How to Create an Effective Transit Map?

e Guidance from designers

This list of concepts is sometimes abbreviated
throughout the book as “Good design practice”

. unnecessary hy (though
leaving important waterways or green spaces —
often stylised - is sometimes considered useful
for a vague orientation). Vignelli says he “/ would
even love to had dropped all surface geography
from the New York Subway diagram”.

« No streets are shown (though occasionally key
highways like arterial roads may be acceptable).

« Straighten-out lines (avoid changing direction of
aline unless totally necessary - Roberts says “an
unnecessary change of direction is a design flaw”).

* Use only horizontal and vertical lines and one
diagonal angle. (Spandonine says: ...“to use any
more is both pointless and untidy”

« 45 degrees is the most common angle for all
diagonals (though 20, 30, 35, 60 and 65 have
also been utilized to good effect).

Compiled by Ovenden (2008)

« Station names must be close to station marker
(and clearly relate to only one station).

« Equalise station spacing wherever possible (it
looks neater).

«+ Line width should be in aesthetic balance (with
the overall space and point size of station names.

« All lines the same width (unless they are part of
another service i.e. Tram/mainline rail etc).

« Station markers should be universal (except at
interchanges)

blues etc) can work with the same proviso but
primary colour backgrounds should be avoided).

« Simplify complex interchanges/service
patterns (badly drawn correspondences will let
down the entire diagram).

« Keep all station names the same size (though
in systems where terminal stations play a key
role, there may be a good reason to enhance
their appearance in bold/caps/reversed out etc).

« Keep all stations on the same side of the line
(this is rarely possible all over but looks neat on a
long simple line).

« Use upper and lower case text (it is more
humane).

« Stay within corporate identity (the in-house
operator style should permeate every feature of
the diagram - anything that does not fit will look
hideously out of place when the diagram is on
display in situ).

« Create at least one simple axis (north-south or Simplification, legibility and common sense are the prime. « All text must be in the operator’s house font
east-west if relevant, though stylised ‘circle’ lines ingriedients of great design. A detail from the Lyon diagram (never condense/alter a font to squeeze text in to

are also utilized as perfect spheres). byjthelatiitidelqgency/demonstiates o/a’20 degree a badly designed space).
angle can be just as effective as 45.

« Compress the suburbs (or areas where stations
are spaced far apart geographically).

« Enlarge central area (or areas where stations are
in close proximity geographically. Beck said: “/
tried to imagine that | was using a convex lens.....to
present the central area on a larger scale”).

« Do not change line direction under a station
marker (especially at correspondences). Foale
says: “The eye can cope with sections of line
passing under things but if a direction change
occurs while the line is beneath a symbol or
another line, it can be quite confusing”

« Do not change line direction more than once
between stations. (It hampers clarity).

« Leave adequate space for the text of the
station name (it’s as crucial as plotting the lines)
Foale says; “the space for text is as important as
the trajectory of the lines”.

« Station names should NEVER crash over lines.

+ Make a clear distinction between ordinary
stations and interchanges (this greatly helps
passengers planning journeys).

« Interchange station markers should be
universal (though at extremely complex or
lengthy interchanges a white-line connector or
variation of this symbol may be necessary as
long as it fits into the overall style of the others)

« Station markers should be ticks or ‘blobs’ (dots,
open circles and ‘blobs’ are the most common.
Ticks come second. Avoid ‘line breaks’ as these
can be extremely confusing).

« Stations names should all be horizontal (if at
an angle, all should follow same angle; mixing
horizontal names with angled ones looks bad).

« Background colour is generally white (pastel
shades can be used if they do not clash with the
line colours. Very dark backgrounds (black, dark

« Station names to read EXACTLY as on the plat-
form signage (this avoids passenger confusion.
Abbreviations on the map to squeeze-in text are
unacceptable — however heritage signage may
still show abbreviations, in this case use the full
name on the diagram). Woods says “it’s amazing
how many official maps spell their own station
names incorrectly”

« Diagrams do not need to be totally abstract
(with modern computer graphics and good
design most diagrams can give reasonable reflec-
tion of at least the key features of city geography
without losing all points above). Roberts says:
“preserve spatial relationships where possible”

+ REMEMBER: Someone else may re-design your
diagram at a later stage! Beck said: [the
diagram] “...must be thought of as a living and
changing thing, with schematic and spare-part
osteopathy going on all the time”.
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How to Create an Effective Transit Map?

e Guidance from designers

e Compiled by Ovenden (2008)
e A sensible collection on the surface?
e Alarge list, many criteria to take account of
e Might be issues with prioritisation
e Are all of these necessary for usability ...

... or might some merely affect attractiveness?
Do not change line direction more than once between stations

... or could breaking some of them yield benefits?
Stations names should all be horizontal




How to Create an Effective Transit Map?

Beliefs by the general public

Roberts, Gray, & Lesnik (2017): 649 people rated
nine different Underground maps for usability




How to Create an Effective Transit Map?

Beliefs by the general public
e Roberts, Gray, & Lesnik (2017)

Half of the sample gave highest ratings to maps that used
London design rules (horizontal, vertical 45° diagonals)




How to Create an Effective Transit Map?

Beliefs by the general public
e Roberts, Gray, & Lesnik (2017)

Half of the sample disagreed, highest ratings to maps
that had the simplest line trajectories, very little overlap




How to Create an Effective Transit Map?

e Very little agreement within/between different sources

e Disorderly collection of suggestions that includes
intuitive beliefs, prejudices and rules of thumb

e Very few of these based on research, or even logic

e We need evidence-based theories of design




Psychology and Transit Maps
“| would like to make X better, can you help me?”

“I have a problem with X, can you help me?”

Three strategies, from last week:

1. Look at basic theories and findings:
what does the textbook prescribe?

2. Use basic theories and findings to critique
practice, what does the textbook suggest?

3. Use tools/methodologies that psychologists happen
to have learnt in order to answer specific questions




Psychology Findings to Prescribe Design

Path choice research

e Bailenson, Shum,
& Uttal (2000):
preferred route
has fewest turns

e E.g., adllroutes same
distance, as number

of turns increases,
popularity of route
decreases

Four-tuned high tum route Five-tumed high tum route




Psychology Findings to Prescribe Design

e Path choice research

e Christenfeld (1995): preferred route has greatest
distance before the first change of direction

e E.g., route C preferred in this maze, even though in full view




Psychology Findings to Prescribe Design

Path choice research

e Combined findings suggest route choice biases

Red route
preferred,
fewer turns,
both same
length

Red route
preferred, longer
initial straight
segment, both
same length

e Design maps to encourage choices, manage demand




Psychology Findings to Critique Design

e Intelligence test item difficulty: Roberts (2005, 2017)

e Observation: simplified line trajectories no longer
a London Underground design priority post-1988

e Could this be a bad thing? Why? [1987 vs. 1990]
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Psychology Findings to Critique Design

e Intelligence test item difficulty: Roberts (2005, 2017)

e Visual complexity makes Raven’s Matrices difficult
by concealing underlying item structure and logic

Visually simple,
easier to solve
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Psychology Findings to Critique Design

Intelligence test item difficulty: Roberts (2005, 2017)

e A poorly designed transit map
is like a difficult intelligence test!

e Complex line trajectories hide map elements
and their relatedness in much the same way

e Underlying network structure buried in the
disorder, harder to understand and learn
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Psychology Findings to Critique Design

Intelligence test item difficulty: Roberts (2005, 2017)
e Crucially, this is an argument by analogy
e Could be a false analogy

e These sorts of assertions need to be tested
empirically to confirm theoretical hunches




Psychology Methodology to Evaluate Design

e How should maps be colour-coded?
Lloyd, Rodgers, & Roberts (2018): New York City Subway

Christopher St
Sheridan Sq

Houston St

Route coding

00049 St 47-50 Sts
Rockefeller

°
°

34St e
Herald Sq

Christopher St
Sheridan Sq

Houston St

Trunk coding e




Psychology Methodology to Evaluate Design

e How should maps be colour-coded?
Lloyd, Rodgers, & Roberts (2018): New York City Subway

e 191 Sstested on one map each, given 17 trials

e Direct-line verification task:
can you travel from station X to station Y
without changing trains

e Dependent variable: percentage errors
e Substantial differences in errors between versions

e Differences depend on the
precise navigational hazard




Psychology Methodology to Evaluate Design

e How should maps be colour-coded?
Lloyd, Rodgers, & Roberts (2018): New York City Subway

 Navigational Hazard Type 1a:
Long stretches of parallel lines
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°
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Psychology Methodology to Evaluate Design

e How should maps be colour-coded?
Lloyd, Rodgers, & Roberts (2018): New York City Subway

 Navigational Hazard Type 1b:
Lines passing under others
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Psychology Methodology to Evaluate Design

e How should maps be colour-coded?
Lloyd, Rodgers, & Roberts (2018): New York City Subway

 Navigational Hazards Type 1a and Type 1b:
no difference in colour-coding (CC)

e Route CC: 78% correct, Trunk CC 80% correct
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Psychology Methodology to Evaluate Design

e How should maps be colour-coded?
Lloyd, Rodgers, & Roberts (2018): New York City Subway

 Navigational Hazard Type 2a: Lines flipping

Harlem Harlem
148 St 148 St

145 St 145 St

125 St 125 St
116 St 116 St
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00000 I




Psychology Methodology to Evaluate Design

e How should maps be colour-coded?
Lloyd, Rodgers, & Roberts (2018): New York City Subway

 Navigational Hazard Type 2b: Lines branching
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Psychology Methodology to Evaluate Design

Harlem
148 St

145 St

How should maps be colour-coded?
Lloyd, Rodgers, & Roberts (2018): New York City Subway

e Navigational Hazards Type 2a and Type 2b:
big advantage for Route CC

e Route CC: 81% correct, Trunk CC 63% correct

135 St

125 St

116 St

Central Park North
(110 SY)

Harlem
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Psychology Methodology to Evaluate Design

e How should maps be colour-coded?
Lloyd, Rodgers, & Roberts (2018): New York City Subway

e Ingeneral

e Eye cantrack parallel lines well, even
over long distances or under obstacles

e Wherever parallel lines deconfigure, this
requires visual attention and the lines are
harder to follow, Route Colour Coding offers assistance

o BUT
e Tracking the lines is just one element of planning a journey

e More research is needed before recommending Route CC




Psychology Methodology to Evaluate Design

e Are London design rules always the best ones to use?

Roberts, Grey,

) 13 saineounis-Universte
Ren rer (©)

Basiiaue
e

Foracris D

®EO

Paris

ReR (5 @G

cameiper A e
- Aunieres- coaneoiien B Pl s 7
ﬁ) altedesamouen
huberiten
Gt .
www.ratp.fr el Aubervllies - Pantin [010)
Py pore rore
o0 PO O arapoe G en o0
i+

G SaintOuen

Pon de Levalos Pore e Clemy
L o fore deta vilene_ Bobigy-Pantn
arochan™, | Shoet Lamarck Rayimond Guenast,
Caulaincourt Camain Crii /
D@ rer(® { omte Egisede Pantin/
S petense Lakourche  ppnesses /
1 iquet ————— e
pinche g (NN Sona e e
iagram Face Figale s — Mlaumiere
Esplanace RER (4] Rome | de Clichy N Danue
oo 5 Bétense e Masherte) Lous
ot de el ers § ’ @
pont de Neuilly Lage  SaintGeorges {r Boivar B oervais (@ aire e ias
es saiors e —oorans
sl . cEstenne Nau ‘Cnatea Coloral_BtES
Porte Mallot ) o Jorves Potssonmitre K Ko, Chavmant
e Mallol Cader A 3 pore des itas
Neuily-Porte Mo, § Frrnies Joutan_Pice_Taegaphe
e peete SN o Fe

rntine Pate e
Cnaries Chasids ™ 7 e Bonsers santFargeau
& LaF: Drouot
Avenue Focn trolle v ro—
pam N { Ptegor
R DN Nowwale
- s Buse £ aebigioe
, B e S (L, 2 € catent
Boissiere Saintau @ comoena
nma /ol waie
wat o B 1 s
Rue. S Clemenceau S oroise [ auguste
derahompe p
pverue s\ vonae
e T preo ot g Chomaus
derhim imatdes), Lo A Rabesiems
.8 Charenme’ Porte de Montreus
puamete | gy washou, Masaichers
Souimtier X . -
chamg de ars - sant Rt \® % .
Tour el G St ragperse y
Hakem [ Ecoe Gespres Craligny Y
[ Witae ——
du POk Kennady Dupteix Wabilon Odéon Vincennes "\ SEnde
¢ iy-odest N
. SaotSuice -
s PN vanea [ St yongaterPsicon sérat
TS e 1 hten
\ et b
el CantromnN Not.Dame "
o D5 § commerce e . iche it
annen T, s e
osoane e, - (—
Ay . o TR > e Dorée
QUi gaspai N oo
e Como o . pore e charenton
10 Boutogne. “ o Formio Cour
Pont de Stcloud sy Boucicaut - deta Gare 2 seemition -
Porte 3d Victor i Chevaleret, o
ssioons | @ Vavgiard pernety el
o Lourmel Giadere Bblothaud
oo e Chareton- s
e semst omearion fsnce Tobic
. 00 BB el v
Bitancourt 8 wason | O] P de Massons Alfort
Pate deVenalles e devanwes e Soreneg Fore o O @
9 Pont de sevres. @) Port Jitake de Chotsy _Porte diwey Maisons-Alfort - Stade
@ sorim© G s
ot ® S piere et an wtsonsAtort
w de Vanves. A - Curie. Les Juilliottes.
oy Mairie d'ivry 7  Créteil - Uchat
@ aie ey wgor 1 anee
A e e et A E—
e
rer () EED Rer rer (D) 8 Creten - prefecture

Official map: London rules

sucr
DG
RER (A @

waoetense 1V

Expianace o La D¥frse

Pont de Nevity

Les Suslens

Porte Wit 030
Neuiy-Porte Wl

Avenve Fech

Avee Horri Martin

Lesnik (2017): Paris Metro

An allcurves map of the Paris Metro © Maxwell J. Roberts, 6th March, 2007
En France: Nombre de dessin enregistrement 810713
In the UK: Registered design number 4006758

. Suint Deis - Ueivers
Basitiqse de St Denis ()1
“Saint Denis - Porte de Pais

Asnires - Geamevtians A0

Warie ge Ceny Carntous ey ) ta Coumenve
) @ HEHETT

RER
for Craris de Gaule Airport

e Levalos - Becon
Pont de Leals - Btcon 0 Maie de SrsOuen  RER ©) p—
Anatoe Franc Pore de ety _ Porie 6o e
o G § Cllgrancourt
ouse wicre Posta do e Glagalle J o
= #sone ce sunmoue  sempion <

\
=) |

o

Gy Moguet
uies ot Purte de a Vilkete

Bedien
Qf Pabis Fcasso T
Lamach - Cataincourt (" Bobery - Pante Raymans Quereas

f tamern
[

s Fourche /5 vy orentin Culc

Bunce crmee.

.

=S L A

e,
garel| L7 ous wanc

Piace de Creny

RER 1 At
for La Défense

e
Malesne wntGecepes

‘Notre-Oume deLovette

B
SiGervais

Pote  wairie
des Ui dos Liss
—_—

ensusste aon Bouends

Agerune

. Rcreies Couronres'

S

Farmetier ygnamontant

[
s\ ® —0

Cambetts L
Smmarise waiie
e sonten
Tyleries f—-+
Bossere B Rricnare\ voraire huguste cron decravaux_J @)
M oy 7or% Chiteler h g Robespiere,

Porte 0e Mantrew

Avzerb e Natiowale

Pompe Troastod. Ruedes e asmichors
\ 1 Imaiides B Muste & Orsey [ Bouets
Sodirviersty sont de Fam $ [
o oren viree Vosottrno L olin waten |©
y Passy Ma.bow RER A
abovt Srgem Gare ée (o7 . RER
£ champ ce Mars Rue GBI Gerorts Stuticoe ’ ) b Olssaytand
= Tour Brvel ; i Rasée, ‘\.‘/ g
e e “ b 01 hsterter Morgaret
MichelAnge - Acteut S tesi avel 34
X S T Carginaitemons [ omseu
R vl Crares o
(e sice erge of /wm:
n Gt Bercy oY Dagommier
Sotope - pect reu ) Cour
e Sl Coos -
e Montparnasse - el G
Boxicau Bemence — Natonse
| X Piace  Notorse
Coan [ Goce,
Porte e it Coud  omel Tolisc
ourmel  Convention [ RER ©
. akson Banche oympiaces teoe veternsire
Marcel Se Parte ge Versailies e Kemlingict de Malsons Adort
Baarg v e
T vinejut ff \Porie dase RER Maisons-Afort - Stade
— Corentin Calton Lo g
Masict - : Wsisons Aot - Ls utirs
e gy J@  Ptess £ Vi 5 Vet ff
B — irie s ) ousrir, Ny Pieere et Marie Cure Crboal - Uchat
o gt . . Pirre et M
= Rue ienne Botet 57 Malrie vy Cretes - Universie
vasr f ®
ForChitesu de Versaies - ; porte i A S @
Chatifon - Montrouge. ® T2 goreans  RER ©  lousAn ® ) critet - pretecture
fo ony Airport:

nofficial map: curvilinear

40




Psychology Methodology to Evaluate Design

e Are London design rules always the best ones to use?
Roberts, Grey, & Lesnik (2017): Paris Metro

o Official map simplifies poorly,
line trajectories too complicated?

e London design rules (only horizontal, vertical
and 45° diagonal lines) wrong for Paris network?

e Paris Metro lines are too dense, too
interconnected, too complicated

e Adopt curvilinear design rules, smooth away
harsh zig-zags, reveal network structure?




Psychology Methodology to Evaluate Design

e Are London design rules always the best ones to use?
Roberts, Grey, & Lesnik (2017): Paris Metro

e Journey planning task: complex cross-city
journeys requiring two interchanges

e Times to plan journeys and estimated
journey duration are the usability measures

e N =80, comparing Paris Metro maps, London design
rules (official) map versus unofficial curvilinear

e Within-ss, each person used both maps,
four journeys per map




Psychology Methodology to Evaluate Design

e 75% of people performed best with the curvilinear map

Are London design rules always the best ones to use?

Roberts, Grey, & Lesnik (2017): Paris Metro

Better journey planning times for curvilinear map

Planning b <
Time 50.0 40.2

Seconds 0.01
Journey o>
Quality | 57.9 58.2

Minutes 005

London design rules do not guarantee the best map
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Pitfalls in Usability Testing

Usability testing in every discipline has pitfalls
in interpreting/generalising findings

e We can only compare specific maps,
general principles are harder to identify

e The greater the attempt to match maps, the
more the un-matched aspects attract attention

e Double-blind experiments are easy,
Double-blind design is harder

e Isusability being measured in the right way?
What do users want/need from maps?




Pitfalls in Usability Testing

We can only compare specific maps,
general principles are harder to identify

Maps differ in obvious ways (symbols, shape)
and less obvious ways (design priorities)

Roberts et al. (2017) NOT comparing like with like

e Official map in which there is no obvious
design priority for simple line trajectories

e Curvilinear map in which the design priority
is definitely to simplify line trajectories

Cannot make a general claim that curvilinear is always
better than London design rules, even for Paris




Pitfalls in Usability Testing

We can only compare specific maps,
general principles are harder to identify

e Solution (a): be careful about the conclusions
that can be drawn: Roberts et al. (2017)

This exact version of Paris curvlinear map
tested is easier to use than this exact version
of the official map that was tested

London design rules are not guaranteed
to yield the map that is easiest to use

The best design of map for
Paris will always be curvilinear

e Solution (b): design own maps for research, carefully
matched, vary only by hypothesis under test




Pitfalls in Usability Testing

e The greater the attempt to match maps, the
more the un-matched aspects attract attention

e For example, different design rules create/offer
different problems/solutions for the same network

nnnnn ower Hi GTower
atewa:
Tee A Gateway

Shadwell
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Pitfalls in Usability Testing

e The greater the attempt to match maps, the
more the un-matched aspects attract attention

e Perfectly matched maps impossible, so
strong prescriptions for design impossible?

e Solution (a): investigate specific aspects of maps
(micro-features) rather than global design?

e Questions concerning suitability of design rules
for particular networks harder to answer

e Solution (b): design carefully to minimise problem,
self-awareness necessary




Pitfalls in Usability Testing

Double-blind experiments are easy,
Double-blind design is harder

Creating a map is a multi-step
process, many problems to solve

All researchers will have theories of
effective design, impossible to be neutral




Pitfalls in Usability Testing

e Double-blind experiments are easy,
Double-blind design is harder

e |lknow that |l don’t believe that London
design rules are always best

e Willthat affect how hard | try?

BERLIN s\ -
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Pitfalls in Usability Testing

Double-blind experiments are easy,
Double-blind design is harder

Impossible to rule out the possibility that maps
created for research might be subject to biases

Solution (a): Automated design, a long way off

Solution (b): replicating findings independently,
including new maps created using same priorities




Pitfalls in Usability Testing

Is usability being measured in the right way?
What do users want/need from maps?

Roberts et al. (2017) objective versus
subjective measures of map usability

e Curvilinear Paris best for 75% of Ss but only 40% chose it,
no evidence for relationship with planning time advantage

e Ingeneral, ZERO correlation between
objective and subjective measures

e People often choose maps that they find hard
to use, reject maps that they find easy to use

The usability gap between objective and
subjective measures is robust and prevalent




Pitfalls in Usability Testing

Is usability being measured in the right way?
What do users want/need from maps?

Solution (a): explain away usability gap as user-error

Prejudices based on expectations created
by prevalence of certain types of design

Non-experts generally judge a domain
by superficial surface features

Massive literature on the fallibility of human judgement
in a variety of contexts, especially metacognition

Response times are particularly difficult to self-monitor,
no awareness of time differences between maps

Too adversarial, map acceptability
is an important criterion




Pitfalls in Usability Testing

Is usability being measured in the right way?
What do users want/need from maps?

e Solution (b): try to bridge usability
gap by reconciling differences

e Measures of usability should have real-world utility
e Practical utility

e The measure has obvious correspondence
with real-world usability issues

e Psychological utility

e The measure has correspondence with users’
beliefs about real-world usability issues




Pitfalls in Usability Testing

e Is usability being measured in the right way?
What do users want/need from maps?

e Measures of transit map usability
e Numbers of journey planning errors
e Practical and psychological utility obvious
e Numbers of inefficient journeys planned
e Practical utility obvious
e Psychological utility depends on people’s motivation
e Journey planning time (= a proxy for general non-usability)

e Practical utility not obvious: planning time differences
between maps are small compared with travel times

e And psychological utility is zero, gives the usability gap
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Pitfalls in Usability Testing

Is usability being measured in the right way?
What do users want/need from maps?

Roberts (2018): nothing seems to make
users interested in journey planning times

Salience (1): visible timers
Salience (2): self-estimates of times
Importance (1): deadline tasks/time-outs

Importance (2): false timers/deadline tasks




Pitfalls in Usability Testing

e Is usability being measured in the right way?
What do users want/need from maps?

e Roberts, Newton, & Canals (2016): compared Berlin
maps: straightforward versus concentric circles

e Users desired maps in which competing options
can be assessed and easily chosen between?
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Pitfalls in Usability Testing

Is usability being measured in the right way?
What do users want/need from maps?

Solution (c): be prepared to be
creative with measures of usability




Conclusions

Information design is a psychological issue, but there
is competition, psychologists must prove their worth

Psychological theories and findings can give
guidance on improved design that assists the user

Psychological methodology can provide
powerful tools to help answer key questions

BUT BE CAREFUL, it is easy to be overconfident

e The real world is complex, reductionistic methodology
can over-simplify, with crude/wrong generalisations

e Simplistic prescriptions might be rejected by users
and treated with suspicion by other practitioners

e Be creative and be prepared to try and build bridges
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