
26 BUILDING A UBIQUITOUS 
ARTIFACT THAT INTEGRATES 

PROBLEM-SOLVING AND 
LEARNING PROCESSES 

TO SUPPORT CREATIVITY 

Mikko Ahonen 
Hypermedia Laboratory 

University of Tampere 
Tampere, Finland 

This ongoing Ph.D. research work started with observations of shortcomings in the 
innovation and knowledge management processes in two companies, one Finnish and 
the other American. An extensive creativity and innovation literature survey was con
ducted. Problems were identified in three areas: idea evaluation (Amabile 1998), 
systematic idea development to the innovation phase (Drucker 1985), and community 
participation in individual idea suggestions (Hargadon 2003). A specific model, the 
technology brokering model (Hargadon and Sutton 1997) was chosen. From this 
starting point, a mobile prototype was built, evaluated, and gradually improved using a 
design science research framework (Hevner et al. 2004; Jarvinen 2004) and action 
research methods. The utility of the prototype is evaluated in three case organizations. 
This paper focuses on describing the mobile and ubiquitous computing related 
challenges in this prototype building process. 

Earlier work relates to the research of mobility, mobile architectures, user inter
faces, and mobile learning (Ahonen et al. 2004; Syvanen et al. 2003), most recently in 
the global MOBIleam project.^ Within this research work, a mobile artifact is built to 
support learning, problem-solving, and creativity processes. According to Goodyear 
(2000), such an artifact and related tools should support individual construction of 
meaning and personal learnplace creation. From the perspective of the current research, 
the notion of leamplaces points, first, to ubiquitous computing environments and, 
second, to the informal learning area. However, due to the constantly changing context 

'For information on the MOBIleam project, visit http://www.mobileam.org. 
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in mobile work and mobile learning, this leamplace creation is a complex task, both 
technically and organizationally. 

Livingstone (2000) defines informal learning as the activities that happen outside 
the curricula and aim at understanding, knowledge building, and skills acquisition. The 
supporting informal learning is, however, difficult. Livingstone (p. 54) sees major 
challenges in recognizing incidentally initiated learning and irregularly timed learning. 
Within the creative problem solving cycle, these learning processes are closely related 
to understanding a problem and a mess-finding phase (Treffinger and Isaksen 1992). The 
two learning types mentioned by Livingstone set requirements for tools; these tools need 
to be available immediately when needed and latency is not always tolerated. In the 
current research case, the tool must support ad hoc idea input and related data gathering 
in text, picture, and sound formats. This multimedia (including SMS and MMS 
messages) integration need evolved from previous case studies. Therefore, within the 
current research case, the client-server architecture and related prototype are chosen 
(independent mobile Java (J2ME) client with database and application logic support on 
the server). Additionally, a portal framework (like Jetspeed) is planned to support 
different task models of smart phones and PCs. This portal framework with workflow 
support is also expected to enable autonomous, agent-type functionality through Web 
services. One challenge with idea processes is notification of users when a certain task 
is accomplished or a certain piece of information is available. For this purpose, work
flow and messaging platform support is needed. 

This approach, focusing primarily on offline and asynchronous activities, is partially 
contradictory to the common access hype of anyplace, anytime, anywhere. The view 
of Perry et al. (2001) is that such hype misrepresents the reality of the difficulties faced 
by mobile workers. When thinking about the design science utility viewpoint, certain 
requirements are set by the cost and time saving needs. The monetary costs of com
munication when mobile, combined with the lower bandwidth, higher latency, and 
reduced availability, effectively require that important data be stored locally on the 
mobile machine (Ratner et al. 2001). In addition to cost and time saving needs, rhythm 
plays an important role in communication. Churchill and Wakeford (2002) see that the 
"experience of mobility is embedded in an experience of temporality which includes 
mutually negotiated rhythms of contact, availability and accessibility." This notion 
about rhythm has caused inspection of the communication processes around ideas. 
Perspective-making and perspective-taking are being considered. As stated by Boland 
and Tenkasi (1995, p. 369), "Making a strong perspective and having the capacity to 
take another perspective into account are the means by which more complexified 
knowledge and improved possibilities for product or process innovation are archived." 
By explaining the idea better to others and by integrating the viewpoints of others, it 
may be possible to avoid a common caveat in the innovation process: "Even in the 
trenches of new-product development, we reward people for coming up with new ideas 
and, in the process, create 'not invented here' cultures that refuse to pursue ideas they 
didn't come up with themselves" (Hargadon 2003, p. 12). 

In conclusion, the design science research framework used in this research is 
fundamentally a problem-solving paradigm. It seeks to create an innovation that defines 
the ideas, practices, technical capabilities, and products through which the analysis, 
design, implementation, management, and use of information systems can be effectively 
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and efficiently accomplished (Hevner et al. 2004). The research needs to be constructed 
with both scientific rigor and user relevance in mind in order to create a functional archi
tecture and a tool to support the creativity, learning, and idea processes described earlier. 
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