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Abstract

Mobile technology has been rapidly gaining ground and has become
intrinsic to our daily lives. As its importance within society continues
to grow, features, functionalities and usage opportunities accompany
such growth, turning mobile devices into essential tools. Faced with
the role that mobile interactive technology has assumed, it is vital that
ease of use also reaches new levels, attenuating the growing complex-
ity within the critical status that they represent. Accordingly, mobile
usability evaluation needs to re-invent itself to keep pace with this new
phenomenon. This article reviews the current approaches and recent
advances in the design and evaluation of mobile interaction and mobile
user interfaces, addressing the challenges, the most significant results
and the upcoming research directions.
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1

Introduction

Our lives and society are rapidly gravitating towards a world in which
mobile devices are taken for granted. These are no longer accessory
but become natural extensions to our bodies. Their use has become
quasi-permanent, following and supporting us in most of our activi-
ties and affecting the way we interact, share, and communicate with
others. Additionally, they are growing in diversity, and complexity, fea-
turing new interaction paradigms, modalities, shapes, and purposes
(e.g., GPS, Portable Media Players, Gaming consoles, Smart Phones,
E-book Readers). Together with the evolution of the available hard-
ware, software has also evolved greatly and users are becoming ever
more demanding of user interfaces (UIs) that provide both functional-
ity and pleasant user experiences.

The fact that mobile devices are used anywhere and anytime also
brought new conditions of use, frequently in austere settings. This per-
vasiveness of use combined with enthrallment of the devices into our
lives and the expectations’ growth brings usability and user experi-
ence to the front line. As a consequence it is paramount that design
methods accompany this evolution, in order to aid designers during this
demanding creation process.

1
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2 Introduction

Taking into account the strong differentiating factors that charac-
terize mobile devices from traditional personal computing (e.g., desk-
top PCs), such as their ubiquitous use, usual small size, and mixed
interaction modalities, designers are faced with additional challenges.
In particular, two design stages show greater difficulties and are most
emblematic of the new challenges faced by designers: the prototyping
and evaluation of mobile design concepts and mobile interaction.

In face of these new found adversities, research has been gradu-
ally responding to these challenges. Several works have been emerg-
ing with different approaches. Some depart from traditional evaluation
techniques. Others essay rupturing proposals and offer new means to
capture and assess mobile usage experience. In general, most rely on
prototype design and evaluation and on the acceptance of context as a
fundamental cornerstone on the whole process.

This monograph presents an overview of the current state-of-the-
art, addressing recent and emerging work that focuses several issues
within the two stages of the design process. In particular, it describes
research focusing on

(1) the understanding of context and scenarios to drive interac-
tion design and evaluation. With the need to design and test
mobile interaction within realistic environments, comes the
need to select proper conditions, scenarios, and settings in
which to focus on. Some research has been addressing this
issue, providing new findings on how to frame concerns and
characterize the settings and variables that define and affect
mobile interaction;

(2) the updated prototyping techniques that field work requires,
which are crucial in order to properly support trials at the
very initial steps of conceptualization and design, also offer-
ing means to propel user engagement throughout the design
process;

(3) the new evaluation techniques that mobile interaction design
entails, which can be used in new scenarios and environments,
where designers are, many times, required to be as mobile as

Full text available at: http://dx.doi.org/10.1561/1100000025



3

their designs and end users, conceiving new strategies and
evaluation approaches for ubiquitous use,

Based on these research advances, future directions and trends will be
mentioned and suggestions on additional research paths will also be
drawn.

Full text available at: http://dx.doi.org/10.1561/1100000025



References

[1] M. Allen, J. McGrenere, and B. Purves, “The field evaluation of a mobile
digital image communication application designed for people with aphasia,”
ACM Transactions on Accessible Computing, vol. 1, no. 1, Article 5, May 2008,
ACM.

[2] J. Axup, N. J. Bidwell, and S. Viller, “Representation of self-reported infor-
mation usage during mobile field studies: Pilots & Orienteers 2,” OzCHI,
Wollongong, Australia, 2004.

[3] Barnard, et al., “Capturing the effects of context on human performance
in mobile computing systems,” Personal and Ubiquitous Computing, vol. 11,
no. 46, pp. 81–96, 2007.

[4] N. Bevan, “What is the difference between the purpose of usability and user
experience evaluation methods?,” UXEM’09 Workshop, INTERACT 2009,
Uppsala, Sweden, 2009.

[5] H. Beyer and K. Holtzblatt, Contextual Design: Customer Centered Approach
to Systems Design. San Francisco, CA, USA: Academic Press, 1998.

[6] S. Bodker and J. Buur, “The design collaboratorium — A place for usability
design,” Transactions on Computer Human-Interaction, vol. 9, no. 2, pp. 152–
169, 2002, ACM.

[7] J. Brandt, N. Weiss, and S. R. Klemmer, “txt 4 l8r: Lowernig the burden
for diary studies under mobile conditions,” CHI 2007 Extended Abstracts,
2303–2308, San Jose, California, USA, ACM: April 28, May 3, 2007.

[8] C. Burns, E. Dishman, B. Verplank, and B. Lassiter, “Actors hair-dos
and videotape: Informance design; using performance techniques in multi-
disciplinary, observation based design,” in CHI94 Conference Companion
4/94, Boston, MA, 1994, ACM.

63

Full text available at: http://dx.doi.org/10.1561/1100000025



64 References

[9] S. K. Card, T. P. Moran, and A. Newell, The Psychology of Human-Computer
Interaction. Hillsdale, New Jersey: Erlbaum Associates, 1983.

[10] S. Carter and J. Mankoff, “When participants do the capturing: The role of
media in diary studies,” in Proceedings of CHI 2005, Portland, Oregon, USA:
ACM, April 27 2005.

[11] S. Carter and J. Mankoff, “Prototypes in the wild: Lessons learned from eval-
uating three ubicomp systems,” IEEE Pervasive Computing, vol. 4, pp. 51–57,
2005, IEEE.

[12] M. Chalmers and A. Galani, “Seamful interweaving: Heterogeneity in the the-
ory and design of interactive systems,” in Proceedings of the 5th Conference
on Designing Interactive Systems: Processes, Practices, Methods, and Tech-
niques, DIS ’04, pp. 243–252, New York, NY, USA: ACM, 2004.

[13] C. D. Chandler, G. Lo, and A. K. Sinha, “Multimodal theater: Extending low
fidelity paper prototyping to multimodal applications,” in CHI2002 Extended
Abstracts, CHI 2002, Minneapolis, Minnesota, USA: ACM, 2002.

[14] C. Cheong, D.-C. Kim, and T.-D. Han, “Usability evaluation of designed image
code interface for mobile computing environment,” in Proceedings of the 12th
International Conference on Human–computer Interaction: Interaction Plat-
forms and Techniques (HCI’07), (J. A. Jacko, ed.), pp. 241–251, Berlin, Hei-
delberg: Springer-Verlag, 2007.

[15] P. Cohen, C. Swindells, S. Oviatt, and A. Arthur, “A high-performance dual-
wizard infrastructure for designing speech, pen, and multimodal interfaces,” in
In Proceedings of the 10th International Conference on Multimodal Interfaces
(ICMI ’08), pp. 137–140, New York, NY, USA: ACM, 2008.

[16] B. Collignon, J. Vanderdonckt, and G. Calvary, “An intelligent editor for
multi-presentation user interfaces,” in Proceedings of SAC08 — Sympo-
sium on Applied Computing, Fortaleza, Ceara, Brazil: ACM, March 16–20
2008.

[17] K. H. Connelly, Y. Rogers, K. A. Siek, J. Jones, M. A. Kraus, S. M. Perkins,
L. L. Trevino, and J. L. Welch, “Designing a PDA interface for dialysis patients
to monitor diet in their everyday life,” in Proceedings of the 11th Human–
Computer Interaction International Conference, HCII05, Las Vegas, USA,
2005.

[18] S. Consolvo, I. E. Smith, T. Mathews, A. LaMarca, J. Tabert, and P. Powledge,
“Location disclosure to social relations: Why, when and what people want to
share,” in Proceedings of CHI 2005, pp. 81–90, Portland, Oregon, USA: ACM,
2005.

[19] S. Consolvo and M. Walker, “Using the experience sampling method to
evaluate ubicomp applications,” IEEE Pervasive Computing, vol. 2, no. 2,
pp. 24–31, 2003.

[20] A. Coyette, S. Kieffer, and J. Vanderdonckt, “Multi-fidelity prototyping of
user interfaces,” in Procs. of INTERACT 2007, pp. 150–164, LNCS 4662,
Part I, IFIP, 2007.

[21] A. Coyette and J. Vanderdonckt, “A sketching tool for designing any user,
any platform, anywhere user interfaces,” in Proceedings of INTERACT 2005,
pp. 550–564, LNCS 3585, IFIP, 2005.

Full text available at: http://dx.doi.org/10.1561/1100000025



References 65

[22] R. C. Davis, T. S. Saponas, M. Shilman, and J. A. Landay, “SketchWizard:
Wizard of Oz prototyping of pen-based user interfaces,” in UIST ’07: Pro-
ceedings of the 20th Annual ACM Symposium on User Interface Software and
Technology, pp. 119–128, Newport, Rhode Island, USA: ACM, 2007.
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[25] M. de Sá and L. Carriço, “A mobile tool for in-situ prototyping,” in Proceed-
ings of MobileHCI09, the 11th International Conference on Human–Computer
Interaction with Mobile Devices and Services, Bonn, Germany: ACM Press,
2009.
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