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ABSTRACT

This master's thesis considers study on the usability issues in the WAP
application and it focused on the navigating aspect. The thesis is a theory-
testing research consisting of two parts. The first part forms the frame of
reference for the empirical theory-testing experiment. By reading the conceptual
theoretical background research one can form a general picture of the current
usability in the WAP applications and the recent research considering
navigation structures in mobile environment. The second part of this thesis
describes the controlled experiment, which is a comparative usability testing of
two different WAP applications. The purpose was to improve the usability issues
in the WAP application and discover, whether the placing of the links or select
down button has an impact on the usability of WAP applications. Also, the
effects of the possibility to cross-navigate were tested. When analyzing the
results, it was noticed that select down button technique created more speed to
navigate and reduced a lot of complexity in the WAP applications. The first
WAP application, where navigation is list of links, suffered from severe usability
problems. The second WAP application, where navigation happened through
select down button and paging technique, is preferable in all evaluated aspects:
learnability, errors, efficiency of use, subjective satisfaction and the user's
awareness of her/his current position in the application. The results are
exploitable in the WAP application development in general, and especially when
considering the further development of Islamic digital library, benefits from the

results, when generating their guidelines for mobile application developers.
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CHAPTER 1

INTRODUCTION

1.0 Introduction

According to ITU Secretary-General the worldwide mobile cellular
subscribers have been reached the 4 billion at the end of the year 2008. Since the turn
of the century, the growth of mobile cellular subscribers has been impressive, with

year-on-year growth averaging 24 percent between 2000 and 2008 (ITU, 2008).

This massive number of the mobile subscribers produced much excitement to increase
the services offered by mobile which could satisfy those subscribers and make their
life easier. The mobile industry has worked hard to generate services to meet the
requirements of the users, for instance Internet (WAP), commerce, GPS, m-learning,

and many other services.

The Wireless Application Protocol (WAP) is the de facto standard for providing
Internet communications and advanced telephony-based services over digital mobile
telephones, pagers, personal digital assistants (PDAs), and other wireless terminals.
One of the most important aspects in the WARP its capability for bringing the power of
communication and the Internet into the hands of users while overcoming temporal
and spatial constraints. The WAP is a completely new concept which provides data
oriented services to the mass market and is capable of being beneficial to far more end

users than the personal computer.

Regrettably most of the current WAP services have low and miserable usability
(Chincholle et al. 2002a), usability is critical factor for such service otherwise the
service will not be useful for user. The usability tells us how well the users can use the
system productively, effectively and pleasantly to reach the defined goals in a certain
environment. In this study, usability of WAP applications will be studied on the

navigation among cards.



The contents of
the thesis is for
internal user
only



References

Babar, M. A., Winkler, D., & Biffl, S. (2007). Evaluating of Usefulness and Ease of
Use of a Groupware Tool for the Software Architecture Evaluation Process.

First International Symposium of the Empirical Software Engineering and

Measurement (ESEM 2007). Madrid, Spain.

Buchanan, G. & Jones, M. (2000). “Search Interfaces for handheld Web browsers,”
9th World Wide Web conference Poster Proceedings, 86-87.

Buchanan, G., Jones, M., and Marsden, G. (2002). Exploring Small Screen Digital
Library Access with the Greenstone Digital Library. In: Proceedings of the 6th

European Conference on Research and Advanced Technology for Digital
Libraries, pp. 583-596.

Buchanan, G., S. Farrant, M. Jones, H. Thimbleby, G. Marsden, and M. Pazzani.
(2001). "Improving Mobile Internet Usability," Proceedings of the Tenth
International World Wide Web Conference, New York, NY.

Bulbrook, D. (2001). WAP: A Beginner’s Guide. New York: Osborne/McGraw-Hill.

Bultan, T.X.F. (2007) Specification of Realizable Service Conversations Using
Collaboration Diagrams. Service-Oriented Computing and Applications.

SOCA '07. IEEE International Conference, 2007 p. 122 — 132.

Chan, C., & Joullien, M. (2001) Introduction to WAP Wireless Application Protocol.
Retrieved on October 13, 2009 from

http://www.cs.ualberta.ca/~zaiane/courses/cmput499/work/presentations/wap

73



Chapanis, A. (1991). Evaluating usability In: B. Shackel & S. J. Richardson

(Eds.), Human factors for informatics usability, Cambridge: Cambridge
University, 359-395.

Chincholle, D., Eriksson, M., and Burden, A., 2002a.(2001) Location-Sensitive
Services: It’s Now Ready for Prime Time On Cellular Phones! In DIS *02:

Proceedings of the Conference on Designing Interactive Systems, pp. 331-334.

Chittaro, L. and Cin, P.D. (2001). "Evaluating Interface Design Choices on WAP
Phones: Single-Choice List Selection and Navigation Among Cards". In M.D.
Dunlop and S.A. Brewster (eds.), Proceedings of Mobile HCI 2001: Third
International Workshop on Human Computer Interaction with Mobile

Devices.

Coursaris, C. K. & Kim, D. J. (2006). A qualitative review of empirical mobile
usability studies, in 'Proceedings of the Twelfth Americas Conference on

Information Systems'.

Dan, H., Hierons, R.M. and Counsell, S., A. (2007). A Thread-tag Based Semantics
for Sequence Diagrams. Software Engineering and Formal Methods, 2007.
SEFM 2007. Fifth IEEE International Conference. p. 173 — 182.

Davis, F. D. (1989). Perceived Usefulness, Perceived Ease of Use and User
Acceptance of Information Technology. MIS Quarterly, 13(3), 319-340.

Dedeke, A.L., B. (2006) Qualifying use case diagram associations. Computer and
Information Technology, 2004. CIT '04. The Fourth International Conference.
p.23-29

74



Duchnicky, R. L. and Kolers, P A (1983) “Readability of text scrolled on visual

display terminals as a function of window size,” Human Factors, 25:683-692.

Duda, S., Schiefl, M. and Hess J.M. (2001). Mobile Usability Report. Berlin,
Gottingen (Business Village).

Dunlop M, D. and Brewster S, A. (Mobile HCI 2001). Proceedings of Third

International Workshop on Human Computer Interaction with Mobile
Devices. IHM-HCI 2001 Lille, France.

Glinz, M. (2007). On Non-Functional Requirements. Proceedings of the 15th IEEE

International Requirements Engineering Conference, Delhi, India. 21-26.

Gregg, D., Kulkarni, U. and Vinze, A. (2001). "Understanding the Philosophical
Underpinnings of Software Engineering Research in Information

Systems."Information Systems Frontiers 3(2): 169-183.

Grudin J. (1992). Utility and Usability: Research Issues and Development Contexts.
Interacting with Computers. 4(2), 209-217.

Heijden, M., and Taylor, M. (2000). Understanding WAP Wireless Applications,

Devices and Services: London: Artech House.

Hevner, A., March, S., Park, J., & Ram, S. (2004). Design Science in Information
Systems Research. (MIS Quarterly), 75-105.

75



Heylar, V (2000) “Usability issues and user perspectives of a 1st generation WAP

service,” Proceedings of the Wireless World Symposium, Surrey University,
UK.

Hollowgrass, R. (2008). “Usability”. Web Architecture, October 9, 2008, School of
Information UC Berkeley. pp. 290-03.

Huget, M.P. (2002). Extending Agent UML Protocol Diagrams, Technical Report
ULCS02-014, Department of Computer Science, University of Liverpool.

IEC (2003, October 13). Wireless Application Protocol. Retrieved from

http://www.iec.org/online/tutorials/wap/index.html

ITU (2008, September 25). Worldwide mobile cellular subscribers to reach 4 billion
mark late 2008. Retrieved from
http://www.itu.int/newsroom/press_releases/2008/29.html

Kaikkonen, A., and Roto V., (2003a). Navigating in a mobile XHTML application.
Proceedings of the conference on Human factors in computing systems,
Conference on Human Factors and Computing Systems. Ft. Lauderdale,

Florida, USA, April 5-10. New York: ACM Press, 329-336.

Khamis, N., and Wah, A. G. (2005). The Student Information System Using WAP
Technology. Malaysian Online Journal of Instructional Technology, 2(1).

Kiili, K. (2002) Evaluating WAP Usability: What Usability? Paper presented at the
IEEE International Workshop on Wireless and Mobile Technologies in
Education, Sweden. (ed. M. Milrad, U. Hoppe, Kinsuk) Los Alamitos, CA:
IEEE Computer Society Press, pp. 169-170.

76



Korpela, J. (1998) Lurching toward Babel: HTML, CSS and XML. Computer and
Information Technology, 2004. CIT '04. The Fourth International Conference.
p. 103 - 104, 106.

Larman, C. (2001). Applying UML and Patterns: An Introduction to Object-Oriented
Analysis and Design and the Unified Process, 2nd edition, Prentice Hall PTR
Upper Saddle River, NJ, USA.

March, S., & Smith, G. (1995). Design and Natural Science Research on Information
Technology. 251-266.

Martin, R. C. (1997). UML Tutorial: “Part 1 Class Diagrams" Engineering Notebook
Column, C++ Report, Aug.

Nielsen, J (1994). Nielsen on Usability and Web Design, Retrieved on October 13,
2009 from http://www.useit.com/alertbox/20001210.html

Nielsen, J (1999). Graceful degradation of scalable internet services, WAP: wrong
approach to portability. Retrieved on October 31, 2009from http:/

www.useit.com/alertbox/991031 .html.

Nielsen, J. (1993). Usability Engineering Academic Press, London.

Nielsen, J. and Landauer, T. (1994). A mathematical model of the finding of usability
problems. In ACM INTERCHI'93. Amsterdam, The Netherlands, April. 206-
213.

77



Nielsen, J., (2000). WAP Field Study Findings. Reterived on <date> from hitp://
useit.com/ Jakob

Nunamaker, J. F., & Chen, M. (1990). Systems development in information systems
research. (IEEE), 631-639.

Olsson, C, (2000). “The usability concept re-considered: A need for new ways of
measuring real web use”. Proceedings of IRIS 23, Laboratorium for

Interaction Technology.

Pu,J. Zhang, Z. Xu, Y. Yang, H. (2005) Reusing legacy COBOL code with UML
collaboration diagrams via a Wide Spectrum Language. Information Reuse
and Integration, Conference, 2005. IRI -2005 IEEE International Conference.
p. 78 — 83.

Purao, S. (2002). Design Research in the Technology of Information Systems: Truth
or Dare. GSU Department of CIS Working Paper.

Ramsay, M and Nielsen, J. (2000). WAP usability déja vu: 1994 all over again.
Technical report, Nielsen Norman Group.

Rubin, J. (1994). Handbook of usability testing. New York: John Wiley.

Samuel, P. and Joseph, A.T.(2008) Test Sequence Generation from UML
Sequence Diagrams. Software Engineering, Artificial Intelligence,
Networking, and Parallel/Distributed Computing. SNPD '08. Ninth
ACIS International Conference, 2008: p. 879 — 887 psykologia.
Finland: IT Press.

78



Sinkkonen, 1., Kuoppala, H., Parkkinen, J., Vastamaki, R. (2002), Kiytettivyyden
psykologia, Psychology of Usability IT Press, Edita, Finland.

Smyth, B. (2003) Intelligent Navigation on the Mobile Internet. Knowledge-Based
Intelligent Information and Engineering Systems, V. Palade, J. R. Howlett, L.
Jain (eds.). Springer-Verlag, Part I, pp 17-19.

Smyth, B. and Cotter, P. (2003). Intelligent navigation for mobile internet portals. In
Proceedings of the IICAI’03 Workshop on Al Moves to IA: Workshop on
Artificial Intelligence, Information Access, and Mobile Computing, Acapulco,

Mexico.

Souza, D. F. and Wills, A. C. (1998). Objects, Components and Frameworks with
UML: The Catalysis Approach. Addison-Wesley.

Vaishnavi, V. & Kuechler, B. (2004). Design Research in information system.
Retrieved Junel5,2006, from
http://www.isworld.org/Researchdesign/drisISworld.html.

Virzi, R. A. (1992). Refining the test phase of usability evaluation: How many
subjects is enough? Human Factors & Ergonomics Society, Santa Monica,

USA (October 1992), pp (457-468). Volume , Issue , 15-19 Oct, pages 21-26.

WAPForum. (1998). Wireless Application protocol. Retrieved April 24, 1998, from

http://www.wapforum.org

WAPForum. (2008). What is WAP. Retrieved August 10, 2008, from

http://www.wapforum.org/fags/index.htm.

79



ke

Wen, J.; Zhang. Y.; Xia. S.; Yan, Y. (2005). A Web-based Examination System
Based on PHP+MySQL. Engineering in Medicine and Biology Society, 2005.
IEEE-EMBS 2005. 27th Annual International Conference.p. 2882 —2885.

80





