
SIX YEARS AGO, Kristoffersen and Ljungberg [3] reported that mobile people need

to “make place” for using their mobile devices; for instance, a pedestrian might need

to stop walking to write a text message—a situation we’re all familiar with nowadays.

In a line of research on mobile cognition, our goal has been first to understand how

serious this “multitasking craziness” [2], or fragmentation of attention as we see it [4],

is, and also to explore some possibilities to counter this unwanted phenomenon.

TThhee uunnbbeeaarraabbllee ccoosstt ooff mmoobbiilliittyy.. To make a long story short, we conducted a field

experiment (see Figure 1) to investigate the seriousness and extent of fragmentation.

The data conveyed the impulsive and drastically short-term nature of attention “in

the wild.” Two measures represented in Figure 2 are particularly illuminating: the

span of attention and the frequency of shifting. In mobile situations, continuous

attention to the mobile device fragmented to bursts of just four to eight seconds from

the 16 seconds of the laboratory, and attention to the mobile device had to be inter-

rupted several attention shifts, by glancing the environment up to eight times during

a page loading (in comparison to under one in the laboratory condition)! (Moreover,

the real differences are most likely even more whopping since results from our lab-

oratory condition probably exhibited a ceiling effect.) 

Others’ recent findings also suggest that attention in the office is much, much

less fragmented, the span being approximately three minutes [2], depending on the

way it is operationalized. Clearly, going mobile really takes multitasking to an

extreme where interaction and attention break down to bursts of just a few seconds.

Interestingly, we observed several strategies that users adopted to compen-

sate for this unwanted situation. In general, the simple strategies can be

described as strategic withdrawals of resources from less important tasks (e.g.,

slowing down walking, or postponing and refusing tasks). More sophisticated

strategies were enabled by users’ preknowledge of the particular situation. For

example, when a metro leaves from the station, travelers “preprogram” them-

selves to what is to be expected; in this case to the announcement of the desti-

nation station. After this calibration, only brief sampling is required to observe

that the task is proceeding normally.

......AAnndd wwhhaatt ttoo ddoo wwiitthh iitt?? SSoommee ddeessiiggnn ttaaccttiiccss ttoo ffiigghhtt mmoobbiillee mmuullttiittaasskkiinngg ccrraazziinneessss..

Given all this, it is interesting to note that some mobile applications presume use sce-

narios in taxing situations but provide only weak interaction support for them by

requiring almost all cognitive and motor resources. Think about, for example, loca-

tion-based tourist guides, some of which require two hands and visual gaze in an

intense, fast-paced interactive loop to operate.

Based on the lessons learned also in three similar studies, some insights on how

to fight the fragmentation have begun to surface.

At the very least, our results should convince designers to put effort to:

• shorten interaction units (down to less than five seconds). Chunking tex-
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tual material and dividing episodic materials into smaller episodes might

help. The briefer the attentional capture, the smaller the temporal over-

lap with other tasks. 

Practitioners doing work with mobile devices have noticed the same. For exam-

ple, Tim Brown of IDEO mentioned in his CHI 2004 closing plenary that one goal for

his team in designing pleasurable interactions for mobile devices is that completing

a task should not take longer than 20 seconds [1].

Needless to say, but the exact target span of course depends on the use situa-

tions of the particular application. In general, those mobile situations with many

tasks tapping visual and motor resources, or with particularly intensive ones, should

lead to more fragmentation. And, as shown, in the worst case the span can be down

to five seconds. Estimating an appropriate target span requires knowing and analyz-

ing the use contexts, something that of course is an old message to HCI practition-

ers. However, in our task analyses of mobile situations, we quickly realized how sur-

prisingly complex simple-looking situations might be. For example, waiting for a

metro to arrive is not simply about sitting idly with all resources available, but actu-

ally demands a lot: estimating when the metro arrives, moving to a position where it

can be perceived, continuously interpreting auditory sense data, monitoring and

reacting to intrusions of personal space by by passers, periodically glancing to see if

the metro is coming, etc.
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STUDYING ATTENTION 
IN THE WILD 

In the experiment, 28 participants per-

formed assigned information-retrieval

tasks using Opera browser running on a

Nokia 6600 smart phone. They were taken

to eight urban situations (see Figure 2) and

either asked to do something typical of

that context (e.g., walking a street or

drinking coffee in a cafeteria), or the tasks were implicit in the situation (e.g., not vio-

lating others' personal space or getting off the escalator).

The goals in constructing the recording equipment were light weight and unobtru-

siveness. Four 30 g Watec WAT 230A minicams were used for recording. Video streams

were sent wirelessly to a receiver in the participant’s backpack and backed up onto a

tape carried by the experimenter.

We manually coded from the video the deployment of visual gaze, mode of move-

ment, external events, and interaction with the device.

Figure 1. A) The minicamera setup
used to record attention, action, and

context. B) Video integrated on the
fly from the four streams.
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Careful task analysis can also help to:

• automatize or eliminate tasks. Fewer tasks naturally mean less cognitive

competition.

In addition to these quite trivial tactics, or at least ones predictable to people

educated in HCI, efficient use of available cognitive and motor resources should be

supported:

• Offload tasks to unused resources, support execution of tasks in different

modalities. Providing possibilities to execute tasks in different modalities

might in some situations reduce resource competition.

...as well as their user-driven monitoring:

• Provide modality-targeted feedback for long system response times. For

example, in turntaking-based interactions such as page loading in Web

browsing, providing tactile feedback makes it possible to release visual

resources from monitoring the page loading [5].

• Support brief monitoring of changes. In dynamically updating applica-

tions, special care should be put to support quick user-driven monitoring

by providing concise yet powerful representations of changes.

...and control:

• Support temporal control and orchestration. In particular, it is important

to support rapid switching, postponing, delaying, restarting, interrupting,

finalizing, and planned sequencing of tasks.

• Provide unsanctioned delaying of responses. An important corollary of the

previous one is that delaying of responses, which is unavoidable in taxing

mobile situations, should not lead to undoable consequences. 

Finally, the kind of preknowledge-driven attentional strategies discussed above

might be another fruitful avenue for designers:

• Provide cues for anticipation of upcoming events and schedules. For

example, progress bars in page loadings and task diagrams in wizard

applications fall into this category.

• Support user’s understanding of tasks’ upcoming demands. This requires cre-

ating learnable and consistent patterns of interaction—ideally users can use

their mental representations (models?) to anticipate events and thus release

cognitive resources from constant monitoring of events on the mobile device.
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Figure 2. A) Duration of continuous span of attention and B) number of attention switches to mobile device in nine different reference situations.
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