
-‐ 	  Blinking/flashing	  	  
-‐ 	  Time-‐series/2me	  lapse	  
-‐ “Mo2cons”/semi-‐sta2c	  icons	  

Beyond	  Speed	  and	  Accuracy,	  	  
Let's	  Focus	  on	  Engagement	  and	  Memorability:	  	  

A	  New	  Framework	  for	  EvaluaBng	  Cartographic	  AnimaBons	  
	  

BoEom-‐up	  assessments	  
These	  evaluate	   the	   smallest	   interac2ons	   that	   a	  user	  has	  with	   the	  
visualiza2on	  and	  add	  them	  together	  to	  determine	  the	  effec2veness	  
of	   the	   visualiza2on	   as	   a	  whole.	   These	  methods	   are	   based	  on	   the	  
belief	   that	   effec2ve	   visualiza2ons	   should	   rely	   on	   subconscious	  
cues,	  which	  can	  be	  recognized	  quickly	  and	  without	  effort.	  
	  

Speed	  and	  accuracy	  assessments	  
how	  quickly	  and	  correctly	  users	  can	  complete	  	  
specific,	  usually	  low-‐level,	  tasks	  
Eye-‐tracking	  
heatmaps	  and	  gaze	  paths	  showing	  	  
where	  on	  the	  map	  the	  users	  look	  
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	  Dynamic	  and	  animated.	  What’s	  the	  difference?	  	  
What	  is	  being	  shown	  	  

How	  is	  it	  shown	  
InteracBve	   Animated	  

-‐ 	  Flyovers	  
-‐ 	  View	  changes	  
-‐ 	  Data	  transforma2ons	  
	  

-‐ 	  Panning	  
-‐ 	  Brushing	  
-‐ 	  Linking	  
-‐ 	  Callouts	  

StaBc	  Data	   Dynamic	  Data	  

	  Why	  use	  animaBon	  in	  cartography?	  	  	  

	  	  How	  are	  visualizaBons	  commonly	  evaluated?	  

Top-‐down	  assessments	  
These	  evaluate	  outcomes	  associated	  with	  visualiza2on	  use.	  

Memorability	  evalua2on	  assessments	  	  
Learning	  facilita2on	  assessments	  
Task	  outcome	  assessments	  
	  

Proposed	  visualizaBon	  evaluaBon	  framework	  
The	  	  understanding,	  engagement,	  &	  recall	  method	  

Understanding	  
Precise	  data	  retrieval	  data	  ques2ons	  (what,	  where,	  when)	  
Map	  interpreta2on	  ques2ons	  (direc2on,	  trends,	  comparisons)	  
Map	  narra2ve	  ques2ons	  (iden2fy	  overall	  “message”)	  
Engagement	  
Time	  spent	  “exploring	  the	  map”	  	  
User	  experience	  ques2ons	  (select	  adjec2ves	  describing	  the	  interac2on)	  
Recall	  
One	  week	  later…	  
Re-‐ask	  data	  retrieval	  ques2ons	  (can	  you	  remember…)	  
Re-‐ask	  map	  interpreta2on	  and	  user	  experience	  
	  ques2ons	  
Open	  ended	  recall	  (describe	  the	  content,	  look,	  and	  anything	  else	  that	  
s2cks	  out	  in	  your	  mind	  of	  the	  map	  you	  saw	  last	  2me)	  

This	  method	   is	  based	  on	   the	  assump2on	   that	  1)	   the	  quality	  of	   the	  users’	  
interac2on	   with	   a	   visualiza2on	   is	   related	   to	   higher-‐level	   knowledge	  
transfer,	  which	  is	  as	  important	  as	  their	  ability	  to	  quickly	  complete	  low-‐level	  
informa2on	  retrieval	  tasks,	  and	  2)	  the	  power	  of	  animated	  cartography	  is	  to	  
represent	   dynamic	   data	   by	   revealing	   spa2al-‐temporal	   pa\erns	   and	  
structures	  	  that	  are	  not	  readily	  revealed	  in	  sta2c	  displays.	  

Expected	  outcomes	  

The	  users	  of	  the	  animated	  maps	  are	  expected	  to…	  
1)	  have	  reduced	  speed	  and	  accuracy	  of	  responses	  to	  specific	  map	  
data	  ques2ons.	  	  	  
	  However,	  	  
2)	  report	  a	  more	  posi2ve	  and	  thought	  provoking	  experience	  
3)	  remember	  more	  higher-‐level	  informa2on	  with	  more	  accuracy,	  and	  
remember	  a	  more	  posi2ve	  experience	  

” 
“ One	  must	  be	  careful	  not	  to	  fall	  into	  a	  conceptual	  trap	  

by	   adopBng	   accuracy	   as	   a	   criterion.	   We	   are	   not	   saying	  
that	  the	  primary	  purpose	  of	  a	  graph	  is	  to	  convey	  numbers	  with	  
as	  many	  decimal	  places	  as	  possible.	  …	  If	  this	  were	  the	  only	  goal,	  
tables	   would	   be	   be\er.	   The	   power	   of	   a	   graph	   is	   its	   ability	   to	  
enable	  one	  to	  …	  see	  pa\erns	  and	  structure	  not	  readily	  revealed	  
by	  other	  means.	  

-‐	  Cleveland	  and	  McGill	  (1984)	  

Anima2on	   is	   par2cularly	   useful	   to	   convey	  
concepts	  that	  are	  difficult	  or	  impossible	  to	  
convey	  in	  sta2c	  form.	  

	  
	  
	  
	  
	  

-‐	  For	  exploratory	  purposes	  
-‐ 	  For	  communica2ve	  purposes	  	  

LimitaBons	  	  
These	   tradi2onal	   evalua2ons	   focus	   on	   the	   speed	   of	   low-‐level,	   data-‐
retrieval	  tasks.	  Thus,	  time	  spent	  exploring	  the	  visualiza2on	  is	  seen	  as	  a	  
nega2ve.	   However,	   cartographic	   anima2ons	   are	   purported	   be	   a	  
cap2va2ng	  and	   informa2ve	  venue	  for	  higher-‐level	  knowledge	  transfer	  
of	  spa2al-‐temporal	  pa\erns.	  Only	  evalua2ng	  cogni2ve	  task	  2me,	  which	  	  	  	   References	  

Maps	  are	  powerful	  communica2on	  tools	  that	  represent	  complex	  ideas	  
in	   a	   simplified,	   yet	   informa2on	   rich,	   graphical	   design.	   Modern	  
mul2media	   techniques	   take	   maps	   to	   a	   more	   sophis2cated	   level	   by	  
supplemen2ng	  them	  with	  pictures,	  video,	  sound,	  and	  anima2on	  (Dransch	  
2000).	   To	   communicate	   ideas	   to	   our	   audience,	   whether	   fellow	  
researchers	   or	   the	   general	   public,	   anima2on	   offers	   a	   cap2va2ng	   and	  
informa2ve	  avenue	  for	  represen2ng	  dynamic	  data	  in	  cartography.	  	  	  

Sta2c	  data	  
measured	  at	  
repeated	  
intervals	  

	  	  -‐	  Census/count	  surveys	  
(popula2on,	  point	  events)	  
-‐Land	  cover	  (types,	  values)	  

-‐ 	  Linear	  flow	  data	  	  (wind	  water)	  	  	  	  
-‐ 	  Moving	  points	  (migra2on,	  airplanes)	  

-‐ 	  Surface	  flow	  (pollu2on)	  

ü Positives 	  
-‐  quick	  iden2fica2on	  of	  
high	  contrast	  colors	  	  

-‐  quick	  iden2fica2on	  of	  
blinking	  symbols	  	  

-‐  users	  be\er	  follow	  data	  
transi2ons 

 

û Negatives  	  
-‐  specific	  loca2onal/temporal	  
informa2on	  is	  difficult	  iden2fy	  

-‐  users	  miss	  differences	  due	  to	  
“change	  blindness”	  effect	  

-‐  short	  term	  memory	  has	  fixed	  
capacity	  and	  can	  be	  overloaded 

 Neutral 	  
-‐	  2me	  spent	  is	  
correlated	  to	  
performance	  as	  
task	  difficulty	  
increases	  	  
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only	  takes	  milliseconds,	  disregards	  ra2onal	  thought	  
2me,	   which	   may	   take	   minutes	   to	   hours	   (Thomas	   &	  

Cook	   2005).	   If	   the	   main	   purpose	   of	   cartographic	  
anima2on	   is	   to	   convey	   higher-‐level	   informa2on;	  
than	  in	  these	  tradi2onal	  assessments,	  	  cartographic	  
anima2ons	  are	  set-‐up	  for	  failure.	  	  
	  

Eye-‐tracking	  heatmap.	  (Opach	  and	  Nossum	  2011)	  
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It	  is	  expected	  that	  this	  evalua2on	  framework	  will	  demonstrate	  the	  
effec2veness	  of	  animated	  cartography	  at	  higher-‐level	  knowledge	  transfer	  
of	  dynamic	  data.	  

EvaluaBon	  Framework	  

EvaluaBng	  cartographic	  animaBon	  	  
using	  tradiBonal	  evaluaBons	  

Findings	  

Informa2on	  Hierarchy	  (Rowley	  2010)	  	  


