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Abstract. Growing ageing phenomena and prevalence of mobile technology
give rise to the unexplored ‘silver surfer’ group in the local market. Due to
ageing, many older adults suffer declination of cognitive, motor and physical
abilities. Many of them experience difficulties using certain features when
interacting with their mobile phones, especially technology shift from keypad-
enabled to touch-screen mobile user interfaces. However, there is still no
profound knowledge about how to design for local older adults, and which par-
ticular role of affordance might play to ensure usability of mobile user interface
for older adults. The role of affordance is very much related to how an older
adult perceives a new mobile user interface when they first expose to it that s’he
has never seen it before, and have no clues what to do with it. This paper for-
mulates a conceptual research framework for affordance and usability of mobile
user interface for older adults.
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1 Introduction

1.1  Growing Ageing Phenomena

There is growing ageing phenomena with the rise of ageing population throughout the
world. According to the World Health Organization [1], the growing ageing popula-
tion indicates 694 million, or 223% is expected for people aged 60 and over since
1970 and 2025. By 2030, the percentages are estimated to range from 17% to 29%
[2]. This group of older adults is the fastest growing population and majority of them
live in the developed world. In addition, the older adult population over the age of 60
is expected to reach 1.2 billion in 2025; by 2050, there will be 2 billion with 80% of
them living in the developing countries [1]. Having said this, Asia is described as the
world’s most rapidly ageing region. Due to longer life expectancies and falling birth
rates, Asia is rapidly getting older.

1.2 Ageing Phenomena in Malaysia

By year 2050, Asia will be home to almost two-thirds of the world’s population of
people over 60 [3]. Developing nations like Malaysia has also shown a sign of declining
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population growth rate due to several reasons such as getting married at an older age,
and with fewer children [4].

According to the United Nation, the proportion of Malaysia’s population aged 65
and above is projected to reach 7.1% to 3.4 million in 2020 [5]. On one hand, accord-
ing to the Department of Statistics in 2000 [6], Malaysia is projected to cross that
mark by 2020 as well, when the percentage of people in Malaysia aged 60 and above
will be 9.9% (or approximately 3.5 million) of the entire population. Often attributed
to the United Nation, a society with 65 and above groups that accounts for more than
7% of the total population is deemed as an ageing society. By 2035, Malaysia will
be in the category of ageing nations as defined by the United Nations with older
adults constituting more than 15% of the entire population. Therefore, we can no
longer underestimate the growing ageing population and their significant impacts to
Malaysian society as a whole by year 2020.

2 Justification of Senior-Friendly Mobile User Interface for
Local Context

2.1 Needs of ‘Silver Surfer’ in Local Context

There is a large shift appeared in social values and daily lifestyles in Malaysian socie-
ty in the past decade. Malaysians are exposed to more multimedia technologies and
ubiquitous wireless technologies. Malaysia is a fast-paced developing nation with a
relatively slow computer-Internet penetration, but a high mobile network growth. By
and large, youngsters and young adults aged from 18 to 30s make up the largest share
of mobile subscribers, which promises the largest revenue stream for mobile operators
from this market segmentation [7, 8]. However, with the rise of ageing population,
and prevalence of mobile ubiquitous technologies permeating everybody’s daily lives,
we should not underestimate the capability of the so-called ‘silver surfer’ group to
stay connected and work as a mobility aid for communication. The local market of
mobile phones and their services for senior citizens (or older adult population) re-
mains widely unexplored and potentially lucrative. Therefore, we cannot underesti-
mate the market share of this growing elderly population in using and purchasing
mobile telecommunication and IT services in their daily lives.

As a matter of fact, mobile phones and their services have become indispensable
for all walks of life in Malaysia. Having a mobile phone is no longer a luxurious item
for younger adults, there is an increasing need and growing interest of the older adult
population in up taking and adopting the mobile technologies. However, most of the
current mobile phones are not designed for the needs and requirements of older
adults, especially in terms of usability issues of mobile user interface [9, 10, 11]. Due
to prior product experience, learned knowledge, cultural exposure, older adults perce-
ive mobile user interface differently as compared to the younger generations. As such,
many of them face many challenges in adopting mobile phones, not to mention inte-
racting with mobile user interface.
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Due to ageing, many older adults also suffer declination of cognitive, motor and
physical abilities [2, 11, 12]. Many of them experience difficulties using certain fea-
tures when interacting with their mobile phones. This scenario will be exacerbated by
an attitude of ‘fechno-phobia’ [2], which posed a cognitive challenge of adopting the
recent mobile technology shift from keypad-enabled mobile phones model to touch-
screen mobile user interfaces in the current mobile market. In return, the elderly group
most likely will be excluded from using mobile phones and services.

2.2 Role of Affordance for Senior-Friendly Mobile User Interface

Industry and research are recognizing the importance of older adults as a target group
of mobile phone users. However, there is still no profound knowledge about how to
design for and with this special user group, and which particular role of affordance
might play to ensure usability of mobile user interface for older adults. The term of
‘Affordance’ refers to ‘the perceived and actual properties of the thing, primarily
those fundamental properties that determine just how the thing could possibly be
used...... > [13].

According to Norman (1998), he raised the fundamental issue of the concept of af-
fordance by explaining, ‘when you first see something you have never seen before,
how do you know what to do?’ For instance, a door affords pushing, a chair affords
sitting, glass is for seeing through, thus affords breaking. Norman [14] also stressed
that ‘affordances provide strong clues to the operation of everyday things.” Thus, the
concept of affordances is very much applicable to user interface design, in which
explain how users perceive the meaning of an object through its property that portray
to users in their surrounding in the daily life. As such, the role of affordance is very
much related to how an older adult perceives a new mobile user interface when they
first expose to it that s/he has never seen it before, and have no clues what to do with
it. Currently, there are limited research studies that address the applicability of affor-
dances theory and its concept that influences usability of mobile user interface for
older adults in Malaysia context.

As a result, this paper aims to review the current literature and formulate a concep-
tual research framework for affordance and usability of mobile user interface for older
adults. The research context will be grounded on the context of Malaysian older
adults.

3 Literature Review and Related Research Work

3.1 Prior Literature on Mobile User Interface for Older Adults

In terms of literature gap, prior related works on mobile studies for older adults are
mostly conducted in Western cultures, which may not be suitable to local context [9,
10, 15, 16, 17, 18, 19, 20, 21, 22]. Albeit there are universal characteristics that shared
among the older adults worldwide, in terms of declination of physical, perceptual and
cognitive capability, their research findings may not entirely be applicable to local
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older adults due to different local society’s values and cultural norms. For instance,
older adults in Western countries (e.g. United States, United Kingdom, and Europe)
generally receive better and higher educational backgrounds with high literacy rate
[10, 15, 18, 21].

Studies on mobile phones’ usage and user needs will be different as compared to
the local older adults’ profiles and requirements. Having said this, there were some
previous studies conducted on mobile usage for elderly in Malaysian context. Howev-
er, all these prior research studies mainly employed survey, or using interview for the
questions in the questionnaire with local older adults in Malaysia. For instance, [23]
investigated the pattern in using mobile phones and language use amongst the Malay-
sian elderly. Other studies using survey include mobile usage pattern with elderly in
Malaysia [24, 25] with the replication of research design by [9]. It is noticeable that
there are inadequate research studies of user-mobile interaction in-depth in local con-
text that will bring insights and benefit to local mobile industries. Thus, this research
study intends to find out the user needs and requirements of mobile user interface for
local older adults via usability evaluation study and exploratory in-depth interviews.

3.2  Methodological Gap in Research Discipline

Some prior research studies done on investigating user needs and acceptance of mo-
bile phones for older adults can be found in technological literature, particularly in the
field of Information System (IS). IS researchers are generally interested to study user
acceptance for local older adults by adopting Technology Acceptance Model (TAM)
[26] and Unified Theory of Acceptance and Use of Technology (UTAUT) Model [27]
from macro perspective [28, 29, 30, 31, 32, 33]. By and large, IS studies generally
employ quantitative research approach to study user perception by using survey and
questionnaires as instruments for data collection.

Conversely, Human-Computer Interaction (HCI) research studies are more keen on
solving the usability issues of user interface and individual users on task performance
using interactive system, many research studies focus on user requirements, design
and evaluation of how users interacting with system or product design. HCI research-
ers usually employ experimental research to study in-depth mobile-user interaction in
addition to other research approaches such as survey, interview and heuristic study.
As such, this research study does not focus on general user perception at macro level;
instead, its focus emphasizes on user-mobile interaction in-depth, in particular to
resolve usability issues of mobile user interface for older adults rather than on macro
level.

3.3 Theoretical Gap of Affordance

From the theoretical point-of-view, the term of affordance was firstly coined by J.J.
Gibson [34, 35], a perceptual psychologist from an ecological perspective. Grounded
on the field of visual perception, the concept of affordance refers to the actionable
properties between the world and an actor. To Gibson, an affordance of an object is a
characteristic of the environment that happens to allow an actor (user) to act upon the
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environment [36, 37, 38]. However, the concept of affordance is populated by Donald
Norman, a design psychologist, amongst Human-Computer Interaction and User
Interface Design communities [13].

Norman defines affordance as slightly different from Gibson’s concept, where he
refers affordance as ‘the perceived and actual properties of the thing, primarily those
fundamental properties that determine just how the thing could possibly be used.” For
instance, a chair affords for support, and therefore, affords for sitting [13].” There is
an argument between the concept of affordance between Gibson and Norman
[37]. Gibson claimed that the existence of affordance is independent of an actor’s
experience and culture; whilst for Norman, affordance is based on an actor’s percep-
tual capabilities, and tightly related with the past knowledge and prior experience.
Norman stressed the importance of distinguishing real from perceived affordances.
To him, design is about both, the perceived affordance are what determine usability
[13 cited in 37].

The concept of affordance has ever since been debated and evolved among HCI re-
searchers such as Technology Affordances [36]; cognitive, physical, sensory and
functional affordances in interaction design [39]. In this particular research, I would
argue to refer to Norman’s perceived affordance as it is highly related to usability of
the property of an object, in this particular case, mobile user interface, for particular
targeted user group (older adults). In addition, some prior research work on affor-
dance related to mobile technologies revolves around features on mobile phones. For
instance, metaphor analysis on 3G mobile handset [40]; conversional affordances of
mobile messaging [41]; role of physical affordances in multifunctional mobile device
design [42]; mapping user interfaces on electronic appliances [43].

Raudaskoski [44] from Finland looked at the affordance of the mobile phone from
making phone calls, sending SMS and WAP application. Other related works studied
on affordance for non-mobile research include Sadler and Given [45] on students’
information behavior in the academic library; [46] on usability and affordances for
teaching and learning in Second Life; [47] on conceptualizing design affordances
from a cognitive perspective. However, it is arguable that none of these works look at
the current components and integrated features of mobile user interface in details with
the underlying affordance concept. Therefore, the focus of research study investigates
the current elements of mobile user interface [48, 49, 50], which encompass icon
design (e.g. concrete and abstract), screen design (different screen resolution), menu
design (single versus multi-layered) and input styles (e.g. keypad-enabled versus
touch screen).

4 Conceptual Framework of Affordance and Usability of
Mobile User Interface for Older Adults

Based on the abovementioned literature review, Fig. 1 below is the proposed conceptual
framework for this research study. There are two (2) Independent Variables (IVs),
which are Elements (or Components) of Mobile User Interfaces and Socio-Economic
Status (SES). The elements of mobile user interface consists of icon designs (abstract
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versus concrete), screen design (various screen resolution), menu design (single versus
multi-layered) and input styles (keypad-enabled versus touch screen interface) as stated
in the earlier section. The Socio-Economic Status (SES) comprises of prior product
experience, learned knowledge (as both refer to Norman’s affordance concept [13]);
other criteria include education level, physical health condition, age, marital status,
income, language and race.

Both IVs will directly influence the expected outcome on Dependent Variable
(DV), which is usability of mobile user interface for older adults. Usability is defined
as ‘the extent to which a product can be used by specified users to achieve goals with
effectiveness, efficiency and satisfaction in a specified context of use’ as stated in ISO
9241-11, 1998 [51]. Due to the decline of cognitive, perceptual and motor ability of
older adults and age consideration, efficiency is not the main concern for older adults
for task performance. Hence, this research study will only consider effectiveness and
satisfaction as measureable metrics from the usability perspective.
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Fig. 1. Conceptual framework of Affordance and Usability of Mobile User Interface for Older
Adults

5 Conclusion

In closing, the concept of affordance has been well-known among HCI and user inter-
face community, especially the term after being populated by Norman [13]. With the
rise of technological shift from keypad-enabled mobile phone model to recent touch-
screen mobile user interface, there is raising awareness among the telecommunication
industry, mobile designers and developers of tapping into the ‘silver surfer’ market
worldwide and also local market due to growing ageing population. However, there



A Framework of Affordance and Usability of Mobile User Interface 237

are still limited studies investigating how the role of affordance in influencing the
usability of mobile user interfaces for older adults, especially looking into the local
context in Malaysia. As mentioned, older adults experience declination physical, mo-
tor and vision ability due to ageing phenomena. It is also important to recognize that
one cannot simply adopt mobile user interface guidelines and transform the research
findings that are mostly catered for young adult mobile market to older adults target
group. As such, this conceptual research framework provides groundwork for further
investigation to look into the role of affordance in influencing usability of mobile user
interface for older adults.

References

10.

11.
12.

13.
14.
15.

. World Health Organization: Active Ageing: A Policy Framework (2002),

http://www.who.int/ageing/publications/active/en/index.html
Fisk, A.D., Rogers, W.A., Charness, N., Czaja, S.J., Sharit, J.: Designing for Older Adults:
Principles and Creative Human Factors Approaches, 2nd edn. CRC Press, Florida (2009)
McGivering, J.: Asia strained by ageing population (2003),
http://news.bbc.co.uk/2/hi/south_asia/3025289.stm

Tan, C.: Low population growth a big worry (2010),
http://thestar.com.my/news/story.asp?file=/2010/7/13/nation/
6653397&sec=nation

Oh, E.: Coming to Grips with an Ageing Society. The Star Business Online News (2010),
http://biz.thestar.com.my/news/story.asp?file=/2010/9/4/
business/6960500&sec=business

Department of Statistics Malaysia: Population Ageing Trends in Malaysia.Monograph Se-
ries no. 1. Department of Statistics, Kuala Lumpur (2000)

Telco 2.0.:Digital Students — How to extract values from this market (2006),
http://www.telco2.net/blog/2006/11/digital_students_how_
to_extrac.html#more

Telco 2.0.: Digital Youth: Exploring New Business Models (2007),
http://www.telco2.net/blog/2007/05/telco_20_october_event_
plan_fo.html

Kurniawan, S.H., Mahmud, M., Nugroho, Y.: A study of the use of mobile phones by old-
er persons. In: Olson, G.M., Jeffries, R. (eds.) SIGCHI 2006 Extended Abstracts Proceed-
ings on Human Factors in Computing Systems, Montréal, Québec, Canada, April 22-27,
pp- 983-988. ACM Press, New York (2006)

Kurniawan, S.H.: Older people and mobile phones: A multi-method investigation. Interna-
tional Journal of Human-Computer Studies 66, 889-901 (2008)

Pak, R., McLaughlin, A.: Designing Displays for Older Adults. CRC Press, Florida (2011)
Wong, C.Y., Khong, C.W., Thwaites, H.: Mobile User Interface for Seniors: An Impact of
Ageing Population on Mobile Design. Design Principles and Practices: An International
Journal 4(4), 231-249 (2010)

Norman, D.A.: The Design of Everyday Things. The MIT Press, London (1998)

Norman, D.A.: The Invisible Computer. MIT Press, Cambridge (1998)

Mikkonen, M., Viyrynen, S., Ikonen, V., Heikkild, M.O.: User and Concept Studies as
Tools in Developing Mobile Communication Services for the Elderly. Personal and Ubi-
quitous Computing 6, 113-124 (2002)



238

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

C.Y. Wong

Osman, Z., Maguire, M., Tarkiainen, M.: Older Users’ Requirements for Location-based
Services and Mobile Phones. In: Chittaro, L. (ed.) Mobile HCI 2003. LNCS, vol. 2795, pp.
352-357. Springer, Heidelberg (2003)

Kurniawan, S.: Mobile Phone Design for Older Persons. Interactions, 24-25 (July-August
2007)

Lee, Y.S.: Older Adults’ User Experience With Mobile Phones: Identification of User
Clusters and User Requirements.Doctoral dissertation, Virginia Polytechnic Institute and
State University. UMI Microfilm No. 3288668 (2007)

Leung, R., McGrenere, J., Graf, P.: Age-related Differences in the Initial Usability of mo-
bile Device Icons. Behaviour & Information Technology 30(5), 629-642 (2009)

Leung, R., Findlater, L., McGrenere, J., Graf, P., Yang, J.: Multi-layered Interfaces to Im-
prove Older Adults’ Initial Learnability of Mobile Applications. ACM Transactions on
Accessible Computing 3(1), 1-30 (2010)

Leung, R.A.: Improving the Learnability of Mobile Devices for Older Adults. Doctoral
dissertation, University of British Columbia (2011)

Weilenmann, A.: Learning to Text: an Interaction Analytic Study of How Seniors Learn to
Enter Text on Mobile Phones. In: CHI 2010: Seniors Using Technologies, Atlanta, GA,
USA, pp. 1135-1144 (2010)

Abd Rahim, N., Mamat, R.: Elderly and the Mobile Phones: Do they Click? The Interna-
tional Journal of Interdisciplinary Social Sciences 3(11), 43—47 (2009)

Md. Nasir, M.H.N., Hassan, H., Jomhari, N.: The Use of Mobile Phones by Elderly: A
Study in Malaysia Perspectives. Journal of Social Sciences 4(2), 123-127 (2008)

Hassan, H., Md. Nasir, M.H.N.: The Use of Mobile Phones by Older Adults: a Malaysian
Study. SIGACCESS Newsletter 92, 11-16 (2008)

Davis, F.D.: Perceived Usefulness, Ease of Use and User Acceptance of IT. MIS Quarter-
ly 13(3), 319-340 (1989)

Venkatesh, V., Morris, M.G., Davis, B.G., Davis, F.D.: User Acceptance of Information
Technology: Toward a Unified View. MIS Quarterly 27(3), 425-478 (2003)

Kwon, H.S., Chidambaram, L.: A test of the technology acceptance model: the case of cel-
lular telephone adoption. In: Proceedings of the 33rd Hawaii International Conference on
System Sciences, pp. 1-10. IEEE Computer Society, Hawaii (2000)

Pedersen, E.: Adoption of Mobile Internet Services: An Exploratory Study of Mobile
Commerce Early Adopters. Journal of Organizational Computing and Electronic Com-
merce 15(3), 203-222 (2005)

Phang, C.W.J., Sutano, A., Kankanhalli, L., Yan, B.C.Y., Teo, H.H.: Senior citizens’ ac-
ceptance of information systems: a study in the context of e-Government services. IEEE
Transcations on Engineering Management (2006)

Van Biljon, J., Kotzé, P.: Modelling the factors that influence mobile phone adoption. In:
ACM International Conference Proceedings of the 2007 Annual Research Conference on
the South African Institute of Computer Sciences and Information Technologies on Riding
the Wave of Technology, Port Elizabeth, pp. 152-161. ACM Press, New York (2007)

Van Biljon, J.A.: A model for representing the motivational and cultural factors that influ-
ence mobile phone usage variety. PhD Thesis, School of Computing, University of South
Africa, Pretario (2007)

Renaud, K., van Biljon, J.: Predicting Technology Acceptance and Adoption by the Elder-
ly: A Qualitative Study. In: Proceedings of the 2008 Annual Research Conference on the
South African Institute of Computer Scientists and Information Technology on IT Re-
search in Developing Countries (SAICSIT 2008), pp. 210-219. ACM Press, New York
(2008)



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.
51.

A Framework of Affordance and Usability of Mobile User Interface 239

Gibson, J.J.: The Theory of Affordances. In: Proceedings of the CHI Conference on Hu-
man Factors in Computing Systems, pp. 79-84. ACM Press, New York (1977)

Gibson, J.J.: The Ecological Approach to Visual Perception. Houghton Mifflin, Boston
(1979)

Gaver, W.W.: Technology Affordances. In: Proceedings of the CHI Conference on Human
Factors in Computing Systems, pp. 79-84. ACM Press, New York (1991)

McGrenere, J., Ho, W.: Affordances: Clarifying and evolving a concept. In: Proceedings of
the Graphics Interface 2000, pp. 179-186. Canadian Human-Computer Communications
Society, Toronto (2000)

Christou, G.S.: The Use and Evolution of Affordance in HCI. In: Ghaoui, C. (ed.) Encyc-
lopedia of Human Computer Interaction, pp. 668—672. Information Science Reference,
Hershey (2006), doi:10.4018/978-1-59140-562-7.ch100

Hartson, R.: Cognitive, physical, sensory and functional affordances in interaction design.
Behaviour & Information Technology 22(5), 315-338 (2003)

Goldstein, M., Nyberg, M., Anneroth, M.: Providing proper affordances when transferring
source metaphors from information appliances to a 3G mobile multipurpose handset. Per-
sonal Ubiquitous Computing 7, 372-380 (2003)

Reid, F.J.M., Reid, D.J.: The expressive and conversational affordance of mobile messag-
ing. Behaviour and Information Technology 29(1), 3-22 (2010)

Matei, S.A., Faiola, A., Wheatley, D.J., Altom, T.: The Role of Physical Affordances in
Multifunctional Mobile Device Design. International Journal of Information Technology
and Web Engineering 5(4), 40-57 (2010)

Lee, C.-F., Tsai, W.-C.: Mapping of User Interfaces on Electronic Appliances. Applied Er-
gonomics 38, 667-674 (2007)

Raudaskoski, S.: Tool and Machine: The Affordances of Mobile Phone. Doctoral Disserta-
tion, University of Tampere, Finland (2009)

Sadler, E., Given, L.M.: Affordance theory: a framework for graduate students’ informa-
tion behavior. Journal of Documentation 63(1), 115-141 (2007)

Barker, T.: Usability and Affordances for Teaching and Learning in Second Life. In: Yang,
H., Yuen, S. (eds.) Handbook of Research on Practices and Outcomes in Virtual Worlds
and Environments, pp. 462-478. Information Science Publishing, Hershey (2012),
doi:10.4018/978-1-60960-762-3.ch025

Still, J.D.: Conceptualizing design affordances from a cognitive perspective. Doctoral Dis-
sertation, lowa State University (2009)

Galitz, W.O.: The Essential Guide to User Interface Design: An Introduction to GUI De-
sign Principles and Techniques, 3rd edn. Wiley Publishing Inc., Indiana (2007)

Ballard, B.: Designing the Mobile User Experience. John Wiley & Sons Ltd., West Sussex
(2007)

Jones, M., Marsden, G.: Mobile Interaction Design. Wiley, West Sussex (2006)

ISO 9241-11: Ergonomics requirements for office work with visual display terminals
(VDTs) — Part 11: Guidance on usability. Geneva: International StandardizationOrganiza-
tion (1998)



	A Framework of Affordance and Usability of Mobile User Interface for Older Adults
	1 Introduction
	1.1 Growing Ageing Phenomena
	1.2 Ageing Phenomena in Malaysia

	2 Justification of Senior-Friendly Mobile User Interface for Local Context
	2.1 Needs of ‘Silver Surfer’ in Local Context
	2.2 Role of Affordance for Senior-Friendly Mobile User Interface

	3 Literature Review and Related Research Work
	3.1 Prior Literature on Mobile User Interface for Older Adults
	3.2 Methodological Gap in Research Discipline
	3.3 Theoretical Gap of Affordance

	4 Conceptual Framework of Affordance and Usability of Mobile User Interface for Older Adults
	5 Conclusion
	References




