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Abstract - This paper presents a framework illustrates the various trends that point toward the increasing
importance of mobile device research in Human Computer Interaction (HCI). These trends indicate a future
in which the gap between the user and the mobile is even closer than today and computer use is more
intermittent and in a greater variety of contexts than our current user models accommodate. The
implications are that mobile devices must be made more accessible to an aging population, they must be
designed for “situational impairments” incurred from on-the-go use, they must adopt flexible and rapid input
mechanisms, and the models that describe them must be revamped to accommodate mobile use and
behaviour. There are also opportunities for using mobile devices in various educational and industrial
purposes in developing nations like India, where mobile devices became more common than desktop PCs.
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I. INTRODUCTION

The last decade has seen a surge in off-desktop human computer interaction due to the
prolific spread of mobile technologies. Such technologies include PDAs, handheld
communicators, pocket music players, two-way pagers, digital cameras, smart watches, GPS
units, medical and factory devices, and mobile phones.
There are also numerous hybrid devices that combine two or more of these devices into a
single unit. Along with the advent of these devices has come a flurry of HCI research on
topics including mobile input techniques [10], handheld web browsing [9,20], adaptive
mobile interfaces [14], interfaces that span from devices to desktops [13], sensing devices [4],
and many new mobile applications [7].
Thus far, mobile HCI research has focused mainly on the devices themselves: how to
accommodate small screens, how to make devices smarter, how to design faster input
mechanisms, how to establish more reliable communications, etc. In ten years, we have
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quickly reached the point where we can no longer afford to consider devices in isolation, but
must take into account the larger social and contextual factors surrounding mobile device use.
Various factors include
A. The overall aging of the population.
B. The increasing amount of personal computing done away from the desktop.
C. The increasing capabilities of ever-smaller devices.
D. The convergence of computing capabilities onto the mobile phone.
A. The overall aging of the population

The current population of the United States is 296.5 million people. By 2050, this number is
projected to swell to 419.9 million [15], an increase of nearly 42% in only 45 years. Of the
current population, 12% are aged 65 or over,1 and this number is projected to reach 20% by
just 2030 [8]. Europe is also aging. The percent of people aged 65 or over is projected to
reach 23.5% by 2030, up from just 14.7% in 2000 [8]. Also consider that the average life
expectancy for American males is 75 years, and for females it is 80 years. Life expectancy in
Canada is even slightly higher. Clearly, the elderly are fast becoming a crucial demographic
to consider, and one for whom current mobile interfaces may not be suitable.
B. The increasing amount of personal computing done away from the desktop.

As mobile devices permeate our lives, greater opportunities exist for interacting with
computers away from the desktop. But the contexts of mobile device use are far more varied,
and potentially compromised, than the contexts in which we interact with desktop computers.
For example, a person using a mobile device on the beach in San Diego may struggle to read
the device’s screen due to glare caused by bright sunlight, while a user on an icy sidewalk in
Pittsburgh may have gloves on and be unable to accurately press keys or extract a stylus. By
comparison, the differences between these people’s desktop experiences would almost
certainly not be so dramatic.
C. The increasing capabilities of ever-smaller devices.

With the advent of so many new devices, it can be frustrating to learn new input techniques
when encountering each new device. For instance, on the Palm PDA we had Graffiti. Then it
became Graffiti 2. PocketPC devices use Jot. Then there are two-way pagers, like the
Glenayre Access Link II (http://www.glenayre.com), which uses four directional arrows and
a SELECT key.
D. The convergence of computing capabilities onto the mobile phone.

Mobile phones are by far the dominant mobile platform. More than 15 billion SMS messages
were sent every month in Europe in 2004 [3]. And Africa is now the world’s fastest growing
mobile phone market at 65% per year [2]. In fact, there are more people in Africa using
mobile phones than using conventional landline phones. The explosive growth of mobile
phone use in both industrialized and developing nations has yet to be fully exploited by HCI
researchers. Mobile phones still suffer from tedious input techniques, poor form factors [5],
low resolution, unreadable fonts, and confusing user interfaces. Besides improving these
problems, however, is the opportunity for HCI researchers to rethink computing on an
entirely new platform apart from the desktop.
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II. BROAD HCI ISSUES CREATING IMPACT ON MOBILE USERS

Only a few comprehensive frameworks of HCI issues and topics have been developed so
far. This coincides with the observation that no agreed upon definitions of the range of topics
for HCI exist. Among these few frameworks, Eason (1991) proposed a three-level model of
HCI model, as depicted in the below figure.
In Figure,
A. Level 1 considers human–computer interaction as a form of conversation between two
participants capable of processing information.
B. Level 2 broadens the framework to examine user, task, and environmental factors which
may affect task performance. The next level considers the factors which are important
when human–computer interaction takes place within a socio-technical systems
framework. In Eason’s framework, environmental factors at Level 2 mainly refer to the
physical environment such as visual display terminals and physical settings in which
computers are used.
C. Level 3 IT and the interaction between human and computers have impacts on social life
by changing the nature of jobs, the way organizations operate, and the way people interact
with each other.

Fig. 1 User interaction with Three level model of HCI

III. FACTORS IN HCI IMPACTING MOBILE USERS

The factors in HCI range from system constraints, system functionalities, productivity
factors, to task factors, user interface, health and safety factors, comfort factors, the user, and
organizational and environmental factors. The model is quite comprehensive in identifying all
factors that contribute to HCI design. It also recognizes the user as a complex being with
cognitive processes and capabilities but also with motivation, enjoyment, satisfaction,
personality, and experience.
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TABLE I
FACTORS WITH ATTRIBUTES

Organizational Factors
Environmental Factors

 Training
 Job design
 Politics
 Noise
 Heating
 Lighting

Health and Safety Factors

 Stress
 Headaches
 Disorders

The User

 Motivation
 Enjoyment
 Satisfaction

Comfort Factors

 Seating
 Equipment layout
 Plan

User Interface

 Input devices
 Output displays
 Natural language

Task Factors

System Functionality








Easy
Novel
Task Allocation
Hardware
Software
Application

IV. CONCLUSIONS
Important trends are underway concerning the proliferation and use of mobile devices. Although we will have
the desktop computer with us for many years to come, mobile devices represent an even larger portion of the
future of HCI. New research opportunities exist for improving mobile device accessibility; understanding,
sensing, and responding to situational impairments; inventing new input techniques that can be used across
multiple devices; and deploying new applications for education and medicine in developing nations. These
exciting efforts await researchers skilled in mobile HCI and in meeting the needs of real users.
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