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User Study: Aims

To find out which map type:

– is more effective for cartographic communication?

– Imprints itself better as a mental map in the mind of 
park visitors?

– is more attracting for park visitors?

– is prefered by the hikers?

– allows the users better to orientate themselves and 
find their actual position on the map more accurately?



Methodology: equivalent test maps

Maps: Patterson, 2004



Methodology: comparative evaluation

Tuesday 9:00 a.m. Wednesday 9:00 a.m.

Images: Patterson, 2004



Methodology: data collection

Trailhead monitoring

Questionnaire alongside trails



Which National Park to choose?



Which trails to study?

www.nps.gov



Map production: conventional maps



Map production: perspective maps



Emerald Pools Trails maps



Observation Point Trail maps



Structure of questionnaire

4 parts – 31 questions

– Part 1: Background (9)

– Part 2: Questions about 
trailhead map (6)

– Part 3: Questions about 
knowledge transfer (11)

– Part 4: Positioning and 
preferences (5) 



Trailhead monitoring

• Data monitored:

– Time

– Number of passersby

– Group type

– Is map viewed

– Time of map reading 



Durchführung 

Study period: 4. – 21. September 
2006

Monitoring: 340 Groups or single 
hikers

Interviews: 188 questionnaires, 185 
valid 

20 non-respondents

Response rate => 90 %  

Outcomes: A few numbers



Interviews: Respondent universe

Emerald Pools Trails - Respondent universe
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• 185 interviews

• 72 women (39 %)

• 113 men (61 %) 

Observation Point Trail - Respondent universe
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Findings: Hiking experience

Hiking frequency per trail
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Findings: Rating of maps

Rating of 2d and 3d maps
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Findings: Positioning

Average position error per km by sex
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Average position error per km by age groups
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Findings: Map preferences

Map preferences by age groups
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Map preferences by sex
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Map preferences by examination of trailhead
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Findings: Better depiction of reality



Findings: Accuracy



Findings: Knowledge transfer

Points by tasks
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Findings: Attraction at trailhead 

• 3D:

– 50 % look at map

– 50 % passersby

• 2D:

– 44,9 % look at map

– 55,1 % passersby 



Findings: Viewing time

• 3D map:

average 47,2 seconds

• 2D map:

average 44,1 seconds



Summary

• 3D maps enable hikers to more accurately identify their location on the landscape 
compared to 2D maps, especially for older people (over 60 years of age) and women.

• Hikers viewing the trailhead exhibit preferred 3D trailhead maps (53%) over 2D maps 
(43%).

• Older respondents, men, and native English speakers generally prefer 2D maps.

• Younger respondents, women, and nonnative English speakers generally prefer 3D 
maps.

• On the Emerald Pools trails, less experienced hikers rated the 2D map easier to read.

• On the Observation Point Trail, more experienced hikers rated the 3D map easier to 
read.

• Readers of 3D maps had a better understanding of distances, topography, and 
environment, while readers of 2D maps could better recall place names. 

• Respondents on both trails generally agreed that 3D maps depict reality better.

• 3D maps attract more trailhead readers than do 2D maps, and are viewed on 
average for a few seconds longer than 2D maps.



Full report available for download at 

www.nps.gov/hfc/carto/zion_map_study.pdf

http://www.nps.gov/hfc/carto/zion_map_study.pdf

