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Am·bi·ent dis·play 

Wisneski et al. (1998) introduced ambient displays in the context of 
ubiquitous computing as “new approach to interfacing people with 

online digital information”, whereas the “information is moved o! the 
screen into the physical environment, manifesting itself as subtle 

changes in form, movement, sound, colour, smell,  
temperature, or light”. 



What are the e!ects of ambient information presentation on learning in 
a situated learning context within ubiquitous learning environments? 
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Application Context

Kollmuss & Agyeman (2002)
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Methodology

Michelis & Müller (2011)

Knowledge Transfer

• Noticeability
• Disruption
• Comprehension
• Appeal
• Relevance
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Wood et al. (2006)

Notification Level &
Representational Fidelity

Non-intrusive Evaluation &
Qualitative Measures



Prototype Design

Quasi-experimental design:
• 4 campus buildings > 4 groups
• 4 consecutive weeks

Display prototypes:
• 20-inch laptop w/ webcam & speakers
• Pre-compiled slideshow
• Movement/attention sensor

Non-intrusive evaluation
Post-test questionnaire (n = 94)

Shen et al. (2007, 2008)
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Implementation

Shen et al. (2007, 2008)



Results

Figure 1. Total number of users passing by/looking at the 
display prototypes and attention ratio during the study.

19383 users passing by and 1741 users viewing and reacting (8%)



Results

! Most noticeable and disruptive: 
interruptive notification and 
symbolic representation 

! Comprehension and Relevance 
effect Knowledge Transfer

Table 1. Averaged attention ratios observed 
in the last week of the experimental study for 

each treatment and assigned group.

Group 1 
A1 = 1%

Group 2 
A2 = 23%

Group 3 
A3 = 17%

Group 4 
A4 = 7%

Noticeability
Disruption
Comprehension
Appeal
Relevance

Median = 7
Median = 3
Median = 4
Median = 3
Median = 3

Qualitative Results



• Non-intrusive evaluation techniques to measure user attention with qualitative 
measurements of user perception and comprehension

• Variation of design with no direct effect on user attention > guidelines for an 
effective attention-aware display

Conclusions
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