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We can adapt to a person and/or a situation.
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Peter Lasinger & Christine Bauer (2013). Situationalization: the new road to adaptive digital-out-of-home advertising. Proceedings of the IADIS International Conference e-Society (e-Society 2013). Lisbon, 
Portugal, 13-16 March, pp 162-169.

Christine Bauer & Peter Lasinger (2014). Adaptation strategies to increase advertisement effectiveness in digital media. Management Review Quarterly, 64(2), pp 101-124. DOI: 10.1007/s11301-014-0101-0

The PERSIT Matrix
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“Situation” is not well defined.
There is a wide spectrum of granularity. 
e.g., 
▪︎ at home 
▪︎ while doing sports 
▪︎ at home while doing sports 
▪︎ at home in a 20 qm room, lights on, in front of a tv set, no other people around, a cat 

nearby

4

So we usually speak of “context”.
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What is context?

5



3 July 2024 | Christine Bauer, Unraveling the context of context 6

Context is not well-defined either. 
There is an ongoing debate on what—more specifically—
constitutes context.

“Context is any information that can be used to characterize the situation of an entity.”
Anind K. Dey (2001). Understanding and using context. Personal and Ubiquitous Computing, 5(1), pp 4-7.

Peter Tarasewich (2003). Towards a comprehensive model of 
context for mobile and wireless computing. Proceedings of 

Americas Conference of Information Systems (AMCIS 2003), 
Tampa, FL, USA, 4-6 August, pp 114-124.

Tarasewich/Comprehensive Model of Context for Mobile & Wireless Computing

2003 — Ninth Americas Conference on Information Systems 119
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The success of context-aware systems and attentive interfaces lies with their ability to accurately use available context information
to assist the user in performing a task. While most of the current research in context and its related areas focuses on the user’s
present situation (and to a lesser degree, the past), it seems that even larger potential benefits exist when the future is routinely
considered. With this in mind, a comprehensive model of context should explicitly consider the past, present, and future. It should
also recognize the time-related components of context such as time of day, day of the week, and the seasons. The model presented
in the following section attempts to address these points.

A Model of Context

We now present a model for context in mobile environments that builds upon the research presented in the previous sections. We
first define three broad categories of context: environment, participants, and activities. This classification follows the Schmidt
et al. (1999) model, except that their we have reclassified “users” as “participants” to emphasize that while the user is the focus
of an information system, there are others that can be part of a given context. Additionally, the model includes any interactions
or relationships that may exist between participants, activities, and the environment. This includes the user’s social environment
(consistent with Schmidt, Beigl, and Gellersen (1999)). The model is illustrated graphically in Figure 3.

Time is treated in two different ways for the purposes of this model. The three categories are all considered over a timeline of past,
present, and future. This allows for a record of past context, which can be used for comparison to the current context, or for
predicting future context. The time-related side of context (e.g., season, time-of-day) is treated as a set of relationships between
absolute time (along a timeline) and other context characteristics. For example, any point in time has associated with it a value
for a day-of-the-week, depending on location.  A day-of-the-week may be related to specific user expectations, group dynamics,
activities, and events. These time-related concepts are incorporated into the model as interactions.

Figure 3.  Graphical Representation of Context Model

Nicholas A. Bradley & Mark 
Dunlop (2005). Toward a 

multidisciplinary model of 
context to support context-

aware computing. Human-
Computer Interaction 20(4), 

pp 403-446.
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Existing models are heterogenous
6 years of literature on context-
aware computing research: 
total of 10,498 context elements  
(3,741 unique context elements)
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Alexander Novotny & Christine Bauer (2017). What Do We Really Talk About When We Talk About Context in Pervasive Computing: A Review and Exploratory Analysis. Proceedings of the 19th 
International Conference on Information Integration and Web-based Applications & Services (iiWAS 2017). Salzburg, Austria, 4-6 December, pp 301-310. DOI: 10.1145/3151759.3151760

Christine Bauer (2012). A Comparison and Validation of 13 Context Meta-Models. Proceedings of the 20th European Conference on Information Systems (ECIS 2012). Barcelona, Spain, 10-13 June.
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physical context
physical deployment environment

- functional (e.g., urban, in store, in home, in car, on road)
- indoors / outdoors
- infrastructure (e.g., building, traffic, power)
- form (e.g., design template, architectural structures, form factor, style 
of décor)
- material (e.g., type, surface, weight, robustness, chemics)
- atmospherics (e.g., light, in-house temperature, air quality, sound, 
noise, music, odor, vibration)
- degree of public / private space perception
- safety (e.g., crime, area safety)
- ownership (e.g., physical objects)
- weather (e.g., temperature, sun, wind force, rain, snowfall, climate, 
seasons, wind-chill factor, air humidity, barometric pressure, cloudiness, 
weather forecasts)
- environmental conditions (e.g., gravity, magnetic field, landscape)
- manipulability of physical conditions

location
- country / city / town / village
- region (e.g., geographical, political)
- symbolic (e.g., place, room) / 
actual spot (e.g., cardinal 
coordinates)
- proximity / distance (e.g., range, 
radius)
- altitude
- space characteristics (e.g., 
geometry, angle, length, spatial 
relation, line of sight)
- distribution (e.g., spatial 
distribution, geographical 
dispersion)
- degree of space manipulability

time
- time period / point in time
- time synchronicity (e.g., 
synchronous / asynchronous)
- frequency (e.g., everyday)
- event
- schedule (e.g., work, medication)
- holiday / special day (e.g., 
Valentine’s day, birthday)
- season (e.g., Christmas, summer)
- day in the week (e.g., Monday)
- time of day (e.g., 6 am, night, 
after-work)
- time factor manipulability

movement
- mobility
- speed
- acceleration / 
deceleration
- direction (e.g., 
route)
- orientation, 
rotation

social context
user

- identity
- preferences (e.g., interests, goals, 
needs, lifestyle)
- demographics (e.g., sex, age)
- sociographics (e.g., social status)
- psychographics (e.g., personality 
traits, affect, mood, attitude, emotions, 
experience, motivation)
- socioeconomics
- perception
- biophysiological conditions (e.g., 
comfort, pain, physical fitness, heart 
rate)
- knowledge and skills (e.g., expertise, 
literacy, training, mental conditions, 
vocabulary, difficulty)
- habits (e.g.,  usage, browsing, 
recycling)
- degree of user profile stability

activity
- task involvement / 
process
- phase (e.g.,  start 
phase, final phase)
- degree of control / 
agency
- obtrusiveness

social environment
- cultural environment
- political circumstances and 
law
- micro-social environment
- organization
- psychological 
predispositions and 
phenomena (e.g., group 
dynamics, norms, social 
pressure, acceptance)
- presence and behavior of 
people
- interaction with people
- degree of formality (e.g., 
business / leisure 
environment, daily life, 
entertainment)

technology context
information technology

- computing resources and capabilities 
(e.g., processing power, hardware, 
software)
- network (e.g., wireless, protocol, 
sensor network)
- connectivity (e.g., network)
- risk (e.g., uncertainty, reliability)
- security and privacy (e.g., integrity, 
system stability, accountability)
- architecture (e.g., platform)
- evolvement and scale (e.g., flexibility, 
dynamism)
- system behavior (e.g., system 
awareness, failure)
- system activity (e.g., pattern / speech 
recognition)
- efficiency and effectiveness (e.g., 
cost)

virtual 
environment

- presence (e.g., virtual 
co-location, resource 
visibility)
- interaction (e.g., 
coordination, 
communication)
- discovery (e.g., service / 
resource discovery)
- content (e.g., image, 
text, audio)
- audiovision (e.g., 
computer vision, 
visualization)

target service
- performance
- quality

resource availability
- data (e.g., object-related data)
- devices 
- persons 
- energy and consumption
- access

domain-specific 
context modules

advertising, healthcare, traffic, 
sports, shopping, etc.

domain-specific
context

generic context

A consolidated view of context

Christine Bauer & Alexander Novotny (2017). A consolidated view of context for intelligent systems. Journal of Ambient Intelligence and Smart Environments, 9(4), pp 377-393. DOI: 10.3233/ais-170445
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Relevance of context

9
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Few “top” context elements
Context discussed in literature is 
highly diverse 
→not pillared upon few single context 

elements 
→most frequently mentioned context 

accounts for only 1.45% of all 
context occurrences in the sample

10

rank element occurrenc
es

1 time 153 (1.45%)
2 location 146 (1.39%)
3 device 118 (1.12%)
4 communication 83 (0.79%)
5 network 79 (0.75%)
6 infrastructure 77 (0.73%)
… … …

3,741
sum 10,498

Alexander Novotny & Christine Bauer (2017). What do we really talk about when we talk about context in pervasive computing: a review and exploratory analysis. Proceedings of the 19th International 
Conference on Information Integration and Web-based Applications & Services (iiWAS 2017). Salzburg, Austria, 4-6 December, pp 301-310. DOI: 10.1145/3151759.3151760
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Context relevance is domain-specific

physical: 
■ arctic research 
■ agriculture 
■ firefighting 
■ difficult environments 
■ perishable goods 

distribution 
■ wearable computing

social and individual: 
■ family 
■ social networking 
■ tracking and tracing 
■ tourism 
■ user innovation
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It’s more complex than 
relevance alone…
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Subtleties of context

13
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What does it mean if you say,  
someone’s “running”?
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What is location?
■ At 53◦4′N,1◦17′W (absolute position) 
■ In A1.15 (named space) 

■ In a conference room (named class) 

■ In her (Maria’s) office (subject’s static space) 
(a functional space related directly to the 
individual) 

■ In her car (subject’s dynamic space)  
(related directly to the individual) 

■ At 10:00, she will be . . .  
(in the future; expectation) 

■ At 08:00, she was . . . (in the past) 

■ Near/Within . . . metres of . . . (in vicinity) 
■ Between . . . and . . . (on path) 

■ Either at . . . or. . . or . . . (discrete set) 

■ At this time, she is usually . . . (by default) 

■ Not . . . (by negation) 
■ Out/on holiday (non-located task)

15

Simon Dobson (2005). Leveraging the subtleties of location. In Proceedings of the 2005 joint conference on Smart objects and ambient 
intelligence: innovative context-aware services: usages and technologies (sOc-EUSAI '05). ACM New York, NY, USA, 189–193. DOI: 

10.1145/1107548.1107597
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What fine-granularity level do we need?

https://wp.stolaf.edu/it/gis-precision-accuracy/#:~:text=Precision is how 
close measure,are both precise and accurate.

Is a certain region 
sufficient or do we 

need exact 
coordinates?

How problematic 
is low 

preciseness?

Is “not in region 
X” sufficient?

What confidence or probability do we need? 
What is the harm of getting it wrong?

e.g., inferring 
information from 

calendar entry

e.g., navigation 
system vs region 

detection
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Compound of context elements 
matters

17
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26 October Robin birthday

Alice un-birthday

! 
Austria

national holiday

shops closed

Mary

irrelevant because 
does not do grocery 
shopping anyways
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39.22360883784728, 
9.110532298144175

Campus Sant’Ignazio

7 July 2024

3 July 2024
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Experienced context

22
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Experienced context

https://bicycledutch.wordpress.com/wp-content/
uploads/2017/12/snow2017-01.jpg

Perfect weather for 
cycling?

https://southernseasonsair.com/wp-content/
uploads/2020/03/hotcold.jpg

Hot or cold?

Intersubjective differences

https://www.thenakedscientists.com/get-naked/experiments/how-we-sense-temperature

Differences perceptions before and after 
(order matters!)

Context-dependent perception
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Precision, accuracy Compound

!
Relevance

what we can 
measure

from

experienced 
context

to
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