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Motivations for looking at emotion 

Affect  
(emotions, feelings, moods) 

Behaviour  
(observable events or actions) 

Cognition  
(thoughts, attitudes) 

 Stangor 2013 

Study of human experience often ignores  
one or more components of that experience. 



Humanness, maps & emotion 

1)  How can we use maps to help us 
understand the human experience more 
fully? 

2)  How does being human affect how we use 
maps? 



Where do maps & emotions intersect? 

•  How can we use maps to help us understand 
the human experience more fully? 
–  How is emotion represented in maps? 
–  How do researchers use maps to understand 

emotions in space? 

•  How does being human affect how we use 
maps? 
–  How do/can maps provoke emotions? 
–  How can we use theories of and knowledge about 

emotion and affective responses to inform the design 
of maps? 



How is emotion 
represented in maps?	  



Mislove et al 2010 

Maps of Emotions: 
Web 2.0 as a source of emotion data 



Misue and Taguchi 2014 



Emography: Palmer & Rundkvist 2011 



Benayoun 2012 



How do researchers use maps to  
understand emotions in space?	  



Nold 2008 



Ley 1974 
Doran & Lees 2005 

Areas of the CBD avoided between 
 5.30 and 7 pm 



Hogertz et al 2010  



EmoMap, Klettner & Gartner 2012 



How do/can maps  
provoke emotions?	  



Emotional impacts of maps on users: 
the classic case of propaganda maps 

Arousal 

Appraisal 

Action 
Wikimedia 2006 



Milder and 
(perhaps) less 
obviously 
directed 
attempts to 
produce an  
affective or 
emotional 
response. 

© 2012 CloudMade – Map data 
CCBYSA 2012 OpenStreetMap.org  
Contributors – Terms of Use 



Theories from Psychology 

•  There are many disagreements about 
terminology and definitions surrounding 
affective responses in psychology 

•  Is an emotion: 
  one of a set of categorical states? 
  a point on a continuum or multiple continua? 

•  Does understanding and measuring it require 
language? 
  are emotions different in different languages? 

•  There are many more questions that could 
be asked… 



As many theories as authors… 

There are three major psychological theories of 
emotion: 
– Physiological: James (1884)  

•  physiological state (interpreted)à feel the emotion 
– Neurological: Cannon-Bard (1931) 

•  Concurrent brain state change & physiological state 
change à feeling an emotion 

– Cognitive: Schachter-Singer (1962) 
•  Physiological state à interpret and label the 

physiological state (including its cause) à feel the 
emotion 



What is affect? 

(Core) Affect 

Mood Emotion 

Monday Tuesday Wednesday Thursday Friday 
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Moods:  
Background feelings 
Time scale ~ several hours/days 

Emotions:  
‘sit on top’ of moods 
have temporally recent triggers 
Time scale = minutes to hours 



Current theories of emotion: 
Core affect characterization 

Pleasant

Unpleasant

Activation

Deactivation

contented 

serene 

relaxed 

calm 

happy 

elated 

excited 

alert 

fatigued 

lethargic 

depressed 

sad 

upset 

stressed 

nervous 

tense 

Surprise

Fear

Anger

Disgust

Happiness

Sadness

Modified from  
Russell & Feldman-Barrett 1998 
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Hedonic 

Common name for 
core affect = feeling 

prototypical 
emotional 
episode



An emotional episode 

Trigger  
event 

Perception of 
affective quality of 

trigger event 

Change in 
core affect 

Attribution 
of change 
to trigger 

Behaviours 
enacted in 
response 

Physiological 
and expressive 

changes 

emotional 
meta-

experience 
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Implications of psychological theories of 
affective responses for map use studies 

•  In most cases, reading a map will not trigger an 
emotion…but not all! 

•  It is really core affect and mood rather than emotion 
that is interesting for understanding the effects of 
affective response on map use. 



The ABCs of psychology 

Affect (emotions, feelings, moods) 
Behaviour (observable events or actions) 
Cognition (thoughts, attitudes) 
 

Stangor 2013 

Many map use studies have 
focused on B/C (Montello 2002).	  
 
But can and/or should we 
ignore affect or separate affect 
from cognition? 
 



Why should we care about affective 
responses when studying map use? 

Aspects of cognition influenced by affect: 
1)  Perception and attention 

–  viewing emotion-laden stimuli heightens attention 
–  emotion-laden stimuli lessen attentional blinks 
–  perception of emotion-laden stimuli may or may not be 

automatic, depending on context 
2)  Long-term memory and learning 

–  improved memory for emotionally arousing information 
–  but…when we store memories, we also store emotional state 

information. Ease of accessing memory depends on current 
affective state & affective state at time of memory storage 
(mood-congruent priming). 

3)  Working memory 
–  positive emotional experiences enhance working memory, 

while negative ones decrease its capacity 



Some evidence for cognitive effects of 
affective responses to persuasive maps 

Mühlenhaus 2012 

Propaganda 
rhetorical 
style 

Authoritative 
rhetorical 

style 



Affective responses and the aesthetic 
qualities of maps 

Does asethetic quality 
improve map efficiency? 
(Christophe & Hoarau 2012) 

An open question: what 
is the relation between 
asethetic responses and 
affective responses? 



What can we actually measure and 
how can we measure it? 

•  Galvanic skin response, but it 
measures a physiological 
state – arousal. 
–  Arousal = ½ of core affect 
–  not emotion. no information 

about the trigger. 
–  Feelings (tell us something 

about valence) can also be 
self-reported 

•  Emotion: 
–  Direct self-reports 
–  Language (indirect self-reports) 

GSR monitor 

Geneva Emotion Wheel 



What can we actually measure and 
how can we measure it? 
•  Emotion is embodied: 
– Behavioural observations like facial expressions 
– Self-reports of feelings in the body 

Eckman 1975 Nummenmaa et al 2014 



How can we use theories of  
and knowledge about  

emotion and affective responses  
to inform the design of maps? 



Maps for communication 



Theories from  
Communication & Rhetoric 

Logos 
idea 

message 

Ethos 
form 

manner 

Pathos 
force 

emotion 

Aristotle’s  
Rhetorical Appeals 

storytelling 



Theories from Film à la Smith (2003):  
A model for cueing moods 

•  Films extend ‘invitations’ for viewers to feel a 
particular emotion. 

•  Directors seek to create a mood through cues such as: 
–  Facial expression, dialogue, tone, sound, music, set 

design, editing, camera (angle, distance, movement), 
depth of field, narrative, etc 

•  Mood à emotional orientation/likely interpretations 
•  Continued cuing needed to sustain mood 

•  What are the cartographic ‘mood’ cues? 
–  Colour, movement (in animations/dynamic maps), 

selection of map elements (editing), typography, design of 
marginalia 

–  A topic for further research! 



Maps for exploration 



Theories from Design 

Emotional Design: the product (map/vis) 

After Norman 2004 

Model implies affect is 
always present 
 
Negative affect: focus/
concentration; details 
 
 
 
 
 
 
 
Positive affect: receptive 
to new ideas/events; 
overview 

Reflective 

Behavioral 

Visceral 

sensory 
inputs 

motor 
actions 

appearance 

pleasure 

satisfaction, memory 



Theories from Design 

Emotional Design:  
the interface 

 
A translation of Maslow’s hierarchy of 
needs for interfaces. 

 
 

Functional 

Reliable 

Usable 

Pleasurable 

Walter 2011 

Interfaces that induce a positive affective response from 
users enhance memory and lessen the need for the user to 
focus intently. How? 

Aesthetically pleasing (this is culturally specific) 
Incorporates (positive) surprise and breaks behavioural patterns 
Can be personalized 



Theories from Design 

Emotional design:  
ACT model (van Gorp & Adams 2012) 

Attract (aesthetics oriented, desirable) 

Converse (interaction oriented, usable) 

Transact (function oriented, useful) 

 
Recognizes the two dimensions  
of emotion: 

 valence (friendly vs unfriendly) 

 arousal (dominant vs submissive) 
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Distress Eustress 

Optimum  
motivation 

(flow) 

A modification of the 
Yerkes-Dodson Law 

Concept of flow: Mihaly Csikszenthimihalyi 



Theories from Design 

The ACT model, visual & interaction characteristics 
that lead to different levels of arousal   
(van Gorp & Adams 2012) 

 
 
 Dominant Submissive 

Angular Curved 

Heavy Light weight 

Uppercase Lowercase 

Rough Smooth 

Bigger Smaller 

High contrast Low contrast 

Leading or guiding  
the user 

Allowing the user to choose  
the sequence of actions 



What might these  
design theories be missing? 

•  Norman, Walter, van Gorp & Adams -> 
little engagement with ideas 
embodied in the products studied/
designed (e.g., computer software, 
functional objects like teapots) 

•  Maps:  
–  Response to visual attributes: color/

balance/etc (perception/emotion) 
–  Response to ideas/information in maps: 

semantic content/abstractness-realism/
symbolism (cognition) 

–  Response to map related to expertise/
knowledge about the information in 
the map 

Duchamp ‘Fountain’  
replica: a work  
that is a vehicle for an 
idea[s] 



Theories from  
Computer Science 

Affective computing 
 
Can we make interacting with 
computers more humane? 
 

How do we let computing devices sense the affective states  
of their users? 
 
 
To what extent should we a priori try to induce (ie design)  
affective states versus responding to those that are  
generated through HCI?	  



Summary and Conclusions, I 

•  Mapping and visualization can do much to help us 
understand both the spatiality and temporality of 
human emotion.  

•  Web 2.0 is providing rich new sources of 
individual-level data on emotion, and integrated 
sensing devices (e.g., skin conductance + GPS) 
allow us to collect information on individuals’ 
affective responses to places. 

•  Affect and emotion may play an important role in 
how maps persuade à relevance for storytelling. 



Summary and Conclusions, II 
•  Affective responses are an understudied aspect of 

map use. 
•  It is important to clearly specify the affective 

response that is being studied and measured, and 
which theoretical framework is used to understand 
affective responses. 

•  There is reason to believe that affective responses 
have effects on map use, both through maps 
themselves and the interfaces we use to interact 
with them. 

•  We should focus more on affect – there is much to 
learn and much benefit to be gained. 



Est-ce qui’l y a des questions? 


