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Abstract
This thesis presents a study that was conducted within a project, the purpose of which was
development of a software application (ePeer) for students at Mbarara University of Science
and Technology (MUST). ePeer is a tool for gaining information about Youth Sexual and
Reproductive Health and will be used in a peer education project which is currently being
set up in Mbarara. The study presented in this report aims at designing the interface of
ePeer. Our intention was to develop a design that would suit the future users of ePeer.
Achieving that involved learning about user expectations and bridging the cultural
differences between us, the software developers, and the future users.
In order to meet the user expectations we decided to get students at MUST involved in the
design process of ePeer’s interface. Two methods were used to accomplish that, namely
mock-ups and evaluations. The mock-up sessions provided us with a number of prototypes
of ePeer’s interface, created by the students. The evaluation of three applications, with
functionality similar to ePeer, resulted in a list of application features that were most
appreciated by the students.
By analyzing the outcome of the mock-up and evaluation sessions we managed to learn
about the students’ expectations concerning ePeer’s content, functionality and layout.
Basing on that analysis we suggested a design of ePeer’s interface. The design was
positively evaluated by representatives of the future users.
Keywords: Software development; Participatory design; Evaluations; Mock-up; User
interface; Overcoming cultural differences
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1. Introduction
The project’s goal is to develop computer software (ePeer) to be used by students at
Mbarara University of Science and Technology in Uganda for gaining information
about Youth Sexual and Reproductive Health. This report presents the phase of our
study where we focused on the design of the user interface, features such as graphical
display formats provided by a program that allow the user to communicate and use the
application. The planned outcome and purpose of the study was a final version of the
interface design for the software which we named ePeer. This was accomplished by
combining methods from the two study programs we represent; ‘Information Systems’
and ‘People, Computers and Work’. The target group of users of our application are all
students at Mbarara University of Science and Technology. The interface must fit many
different groups of students; for example, males, females, those with computer
experience and those without.
At Mbarara University of Science and Technology (MUST) we conducted a study to
investigate what expectations students have of software used for information searching.
Since we, the software developers come from a different culture from the expected users
the user expectations had to be revealed in order to adapt the layout. The results of this
investigation are for use in designing software specifically for the students at MUST.
A peer education project at MUST is being designed by a researcher from Lund
University, Anette Agardh, in collaboration with students from MUST, Lund University
and Blekinge Institute of Technology (BTH). It is a part of an ongoing research project
on Youth Sexual and Reproductive Health (YSRH). A peer is a person who has equal
standing with another or others, as in rank, class, or age1. According to [Svenson 1998]
peer education is a method whereby a representative minority, through providing
information, works to change the behaviour of the majority they represent. One aim of
peer education is to let peers make contact with one another to share information about
subjects that others might have difficulty providing answers to, due to factors such as
cultural issues2, age or shame. The leading group of the project at MUST consists of
students from the university and will henceforth be referenced to as the peer group. The
planning phase has started and the aim of the undertaking is to increase Knowledge
Attitudes and Practices (KAP) concerning sexual behaviour among youth. Peer
education is a commonly and successfully used method when spreading information
concerning YSRH [Agardh 2003].
One aspect of being more youth-friendly is listening more to youth, learning about their
needs. The International Conference on Population and Development in 1994
recommended more active youth participation at every level of society and the United
Nations General Assembly noted that “Adolescents and youth themselves should be
fully involved in the design and implementation of such information and services”3.
Therefore in the late spring of 2003 we were asked to become involved in the research
project by conducting a study on how media can be used as a tool when working with
KAP. We carried out the study during a stay in Mbarara and Kampala, Uganda in
December 2003. During the visit we had discussions with several people concerning the
development of a media tool. The needs of the media tool was already identified, our
part within the project was the development of the media tool. We talked to student
1

http://www.yourdictionary.com/ahd/p/p0151200.html
Issues such as some religions not accepting birth control methods
3
http://www.unfpa.org/adolescents/language/p9.htm
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representatives from the peer group; Jerome Kabakyenga, Dean of the Faculty of
Medicine; Gad Ruzaaza, lecturer; and Viola Nyakato, Project Coordinator of the peer
project. Based on this initial research it was decided that we should design a program
that would function as an encyclopaedia within the YSRH area. We will henceforth
refer to this media tool by the name ‘ePeer’. When finished, ePeer will be used to
support the work of the peer education project. One of the most important nonfunctional requirements of ePeer was to make it usable even without an Internet
connection and on less powerful computers, so that it could be brought home and used
in private. The basic functionality should be searching and displaying texts, videos and
audio clips on topics concerning YSRH.
The idea underlying ePeer was to have an additional information source. Its main
purpose is to provide answers that peers cannot provide. Some questions are hard to ask,
and some questions are difficult to answer, due to different factors: there might be
shame, lack of knowledge or an inability to describe something with words alone.
Sometimes pictures or movies provide better answers than oral descriptions. For
example a picture of how a lung looks after long term usage of cigarettes describes the
dangers with tobacco better than a person saying it is dangerous. In those cases ePeer
could be useful. Its content will be animated informative movies, pictures, sound clips
and articles about different topics related to peer education aims. The application will be
installed on computers in the peer education offices at MUST, to be used by students
whenever required. ePeer will also be distributed on a CD, which is a decision reached
in conjunction with the peer group to increase the range of usage: YSRH is a sensitive
topic often containing information which can be experienced personal; its availability
on removable media means the information can be brought home and viewed privately.
Since all information provided will be on CD, ePeer will not require an Internet
connection.
We anticipated finding a discrepancy in technological awareness arising from the fact
that while we come from BTH, where computers are a natural part of study, this is not
so at MUST. Students at MUST and BTH face two different daily routines. Computers
have been a natural part of most students’ lives at BTH for a long time and most
students have their own computer with an Internet connection. This differs much from
students at MUST, for whom computers are very expensive and an Internet connection
is virtually impossible to purchase for a private person. A bandwidth of 512 kbps costs
24,3004 US Dollars per year in Uganda, while in Sweden a comparable broadband costs
5355 US Dollars6. The facilities at the schools differ enormously. At MUST there are
seven computers with an Internet connection, for use of which the students must pay a
fee, whilst BTH has a couple of hundred computers, which students use free of charge.
The difference between the countries is further revealed in the Human Development
Index from 2003, where Sweden is placed at position 3, while Uganda is listed at
position 147 out of 175 countries on the list [United Nation Development Programme
2003].
The study was conducted because, being unfamiliar with the expectations students at
MUST would have of computer software, we felt that further studies should be
conducted by us to learn about their expectations. As a first step we visited Mbarara in
February 2004 to gain a better understanding of how the students at MUST would like
4

http://www.spacenet.co.ug/internet_access/broadband.html
Calculated on 7.60 Swedish krona for 1 US Dollar
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http://www.telia.se/pw/privat/sidtyp03.do?tabId=0&channelPage=%2Fsidtyp03.do&channelId=-76431
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in terms of the layout and functionality of ePeer. Our goal was to develop ePeer with the
students rather than for them.
An important issue during the visit was to involve students from all the different
faculties at MUST within the project. We considered it crucial to look at the students’
expectations when designing a program for them. Since students at MUST and BTH
students are not accustomed to the same computer programs we wanted actively to
involve MUST students in the design process of ePeer.
The authors of this report come from two different study programs at BTH,
‘Information Systems’ and ‘People, Computers and Work’. While Information System
focuses on the technology in computer science, People, Computers and Work is
concerned with the people using the technology. Both study programs are however
targeting software development. By combining both fields of expertise we anticipate a
result that covers a wider range of design issues than would a study conducted within
either Information System or People, Computers and Work.
The first visit at MUST included us having computer lessons for students and university
personnel, conducted in spring 2003. As mentioned in the forth paragraph in this
chapter, also we visited MUST in December 2003. During those visits we earned
valuable knowledge and experiences, which have been useful to us during this study.
Information gained concerned the Ugandan culture, knowledge about the resources at
MUST such as the number of computers and facilities and how they were used. During
the first visit at MUST it was hard to gain the respect and understanding of male
students. Our knowledge had to be demonstrated before most of the male students
would listen to us, especially given that one of us was female. These stays also made us
come in contact with important key persons, such as the Project Coordinator of the peer
project, the peer group and the Dean of the Faculty of Medicine. These experiences and
knowledge gained in these previous visits helped us in our most recent stay.

8

2. Design of the study
Our opinion is that development of computer software should be achieved trough
collaboration between the potential users and the software designers. In that case the
development will be focused on the potential users’ expectations of computer software,
in this case programs used for information searching. We chose to involve students
using two methods: mock-ups (a technique within Participatory Design (PD)); and the
evaluation of three existing programs somewhat similar to ePeer. We believed that user
involvement combined with the competence we had gained during our own studies
would result in the development of a tool that would satisfy both user expectations and
the project purpose of peer education.
The evaluations would give us a sense of which kind of layout pattern the students
preferred. Applications that differed in layout would be evaluated, giving us a chance to
test some different design ideas and how well they matched what the students are used
to. The description of how the evaluations were performed and their analysis is found in
chapter 3.
By using mock-ups our aim was to involve the students and focus on their expectations
in the development of ePeer. Each mock-up session should not consist of too many
participants; nevertheless we wanted to meet a number of students, representing a
majority of students at MUST. The description of how the mock-ups were performed
and their analysis is found in chapter 4.
Our study programs are aimed at the development of computer software; this is
something we have been taught, even if our study programs have focused on different
elements of the software development process. Information System teaches technical
issues like programming, system development processes and how computers and
operating systems are designed. People, Computers and Work teaches how to listen to
the users’ needs and develop software designs based on what the users want, not what
they are believed to want. By combining our competencies we believed we could cover
the most important areas of software development: the technical as well as the usability
issues.

Figure 1, The method for reaching the design of ePeer.
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As illustrated in figure 1, to accomplish the design of ePeer we were to use evaluations
of existing programs and mock-ups with representatives of the target group. This was
later combined with our own competence from our education and experience from
earlier visits to MUST. The design process, the decisions taken and how the data
collected during the study was used can be found in chapter 5. Before deciding the final
design of ePeer, approval from the peer group was essential, since it is they that will use
ePeer in their future work and they who, being a selection of students at MUST, directly
represent the target group.
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3. Evaluation of existing programs
This chapter covers the evaluation of existing programs that was conducted at MUST in
February to March 2004. In section 3.1, the method is presented, including the questions
we wanted to have answered and the typical interview scenario. Section 3.2 discusses
the programs we selected and why they were chosen. The selection of test persons is
discussed in section 3.3, with reasons for their selection. How the evaluations were
implemented is presented in section 3.4, describing what went as intended and what did
not. The results of these evaluations are then presented in section 3.5, where we analyze
and discuss this in relation to ePeer.
3.1. Method
“The killer application has not yet been created. However, the
main cause of this phenomenon, which recurs whenever new
technology appears, is to be found in the absence of production
methodologies and of tools, and finally in the fact that applications
are not evaluated during the design and development stages”
[Huart et al. 2004, p 184]
As [Huart et al. 2004] discuss, a valuable approach for gaining information about
quality of design is to evaluate it. But what to do when you have not yet developed your
own product? Our idea was that evaluation of existing software would provide valuable
information about the layout and functionality that potential users appreciated. Those
features could later be taken into consideration during the development process of
ePeer.
Getting the right information requires asking the right questions. When conducting the
evaluations, the focus had to be on asking relevant questions, not pushing for an answer
and not taking up too much of a student’s time. Our idea was to have just a few
questions, and to use them as discussion themes, at the same time observing how the
test person used the program. We planned that evaluations should follow the
questionnaire found in Appendix A. Their execution is discussed in the next paragraph.
The planning phase carried out before arriving in Mbarara.
At first when performing an evaluation we asked students to offer a first impression of
the layout, to establish whether at first sight it seemed appealing. The subject’s first
reaction to the layout would then not be influenced by their subsequent experience of its
usability. They looked at the programs through screen dumps, so they would not see
how to actually use them. As a second step they tested the programs. We provided
topics (the same for each student) and finding information about these topics was the
user goal. In the meantime, it was essential to observe how the students acted while
using the different applications. Having used the applications, the usability of the
programs was discussed with the student, to find out what they thought the positive and
negative aspects of each program’s functionality.
Since the main functions of the program that we are to develop are searching for and
displaying information, computer software with those functions was the natural
candidate for evaluation. To gain a general view of what design features would meet the
students’ needs, different programs with different design were used while evaluating.
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3.2. Selection of programs to test
The main requirements of the test programs were:
• The programs should be in English,
• There should be a function for searching for information,
• Their design should differ.
The reason for the first premise is obvious, since the population of Uganda is English
speaking. The second was to test applications with functionality similar to ePeer’s –
evaluating computer games would not add anything valuable to the investigation. The
last premise was also important since we wanted to get as much information as possible
about what design features would suits the potential users - therefore we would need as
wide a selection of test programs as possible. We believed that looking at different
designs was essential to obtain a broad view of what to adopt when proposing our own
design.
The selected programs were:
• Britannica Online7 (Britannica)
• ELIN@Blekinge8 (ELIN)
• Microsoft Encarta Encyclopaedia Deluxe 2004 (Encarta)
Britannica was selected because it has quite a simple search function and a website style
layout. We knew from previous experience that the students at MUST are familiar with
working with web browsers, and this might be something that we should take into
consideration when developing ePeer. Therefore we found it valuable to evaluate
Britannica.
The reason for choosing Encarta was that it is a stand-alone application. This might
affect the design when it comes to both functionality and layout, since it is not
dependent upon browsers and plug-ins like Macromedia Flash9. Whether this would be
an advantage or not, we would find it interesting to test an application that is not web
based.
ELIN was selected because its layout is so different from the other programs. It has a
very clean look, in contrast to the other two. Our own experiences with students at BTH
show that it is considered a simple search program to work with, where you are not
disturbed by flashing objects and bright colours. It would be interesting to discover if
this would also suit the students at MUST.
3.3. Selection of test persons
It is important that all students trying ePeer find it easy to use; otherwise it is likely that
it will not be used at all. Therefore an important aspect when selecting test persons was
to get students with various computer skills that together represented as wide range of
students as possible. We decided to have an even division amongst the three major
faculties, Faculty of Medicine, Faculty of Development Studies and the Department of
Computer Science. Furthermore, we wanted to have two males and two females from
each faculty.
7

http://www.eb.com
http://bth.lub.lu.se/
9
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8
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Overall, we had twelve students taking part in the evaluations. The students were
randomly asked to participate, but with the restriction that we did not want too many
students from the same faculty. The resulting allocation was four medicine students,
four computer science students and four development studies students, two females and
two males from each department.
3.4. Realization of the evaluations
The evaluations were performed individually in a private room. We wanted to observe
how different individuals approached the same task, without being disturbed by others.
One of us sat with the student, if needed assisting, while evaluating the program. The
other one sat behind and took notes of the evaluation. We used a laptop brought from
Sweden and had it connected to the Internet (to be able to access ELIN and Britannica).
A problem here was the Swedish keyboard, making it more difficult to type for those
persons used to English keyboards.
The first evaluation began following the planned structure presented in section 3.1, but
we soon realized this approach would not work. The student would not enter into
discussion with us. When asked about the first impression of the layout, the answer was
simply “good”, and this continued throughout all three applications. We then tried to
encourage more explicit answers through asking direct questions, such as “what did you
think about this feature”. We had the same result: the student replied “good” or “bad” to
whatever question we asked. The test part of the evaluation went as we had hoped, and
the student worked the way through the applications with ease. Unfortunately the final
part of the evaluation, in which we wanted to discuss usability, encountered the same
problems as the first part.
Hoping this would be an isolated case, we approached the next evaluation in the same
way. For the sake of diversity we deliberately chose a student of different gender and
from another faculty: the first student was from the Department of Medicine, the next
student was from Department of Computer Science. However the same result was
achieved. Therefore the questionnaire was changed since it did not produce the outcome
we had hoped for. Our time limitation had an impact here: we could not take the risk of
having all evaluations resulting like the first two, in poor quality results to process.
The questionnaire was altered to that found in Appendix B, retaining the part where the
student tested the applications, but replacing the discussion parts. Instead of discussions,
we transformed it into a form of multiple choice questionnaire. This proved more
successful. Having encouraged the students to select answers, which resulted in more
varying responses, we could then ask why they had responded as they did. Now we
were able to obtain opinions as we had originally expected, which made the results
easier to analyse later and easier to relate it to our design issues.
3.5. Analysis of the evaluations
When analyzing the evaluations some distinctive patterns were revealed in the way the
students expected software layout to look, which are detailed in this section. They are
discussed by program to improve readability.
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The first thing we observed was the importance of the quantity and range of colour used
in the applications. Most of the students commented on the colours first, before saying
anything about the structures. As we had deliberately chosen programs that differed in
layout, the use of colours varied between programs.
3.5.1. Microsoft Encarta
The most highly appreciated layout was that of Encarta found in figure 2. Actually all
students liked the layout, one student even told us that she felt happy looking at the it.
When discussing if any improvements could be made to Encarta’s layout, the ideas
were mostly about colour shifting – green would suit Uganda better as one student
suggested.

Figure 2, Microsoft Encarta Encyclopaedia Deluxe 2004 start view.
Encarta was indeed a piece of software that the participating students would like to
work with, and were excited about using. The students’ use of Encarta’s search facilities
was however a mixed success. Although all students quickly understood where to type
their search query, it was not obvious for them what happened as they typed. For each
character typed, Encarta searches for keywords matching the thus-far typed query and
displays a list of matches as a drop-down menu, working as a shortcut, figure 3. When
hitting the Return button the drop-down menu disappears and the search results are
displayed in the left side of the application window, as seen in figure 4.
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Figure 3, Microsoft Encarta Encyclopaedia Deluxe 2004 basic search.

Figure 4, Microsoft Encarta Encyclopaedia Deluxe 2004 search results.
This shortcut feature seemed at first to be confusing for students, but after
understanding what happened was no longer an issue for them. However, concerns were
expressed that the quantity of search results could be difficult to manage.
The layout of the articles was also highly appreciated: each article has links to other
articles that are related to them, as seen in figure 5. This feature, which offers the
possibility of finding other related material, gave a sense of being on the web with the
facility to keep on surfing.
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Figure 5, Microsoft Encarta Encyclopaedia Deluxe 2004 article.
Another positive thing about Encarta was the accessibility: all its functions could be
accessed directly and at any point during runtime by the buttons on the applications
toolbar, seen in figure 6. Having the search function directly accessible was a major
advantage, as many students noted.

Figure 6, Microsoft Encarta Encyclopaedia Deluxe 2004 toolbar.
3.5.2. Britannica Online
Britannica’s general layout, figure 7, was pleasing to the participating students,
although some concerns were expressed about the number of text input fields that could
possibly confuse the user. This was, however, not something we noticed to be a major
problem during the evaluations. Furthermore the number of links throughout the site
was appreciated, and noted by all students. Considered most interesting and given much
credit were the link sections to the right of the application window: Biography of the
day, This day in history, Britannica highlights, Did you know and Spotlights. These are
recommended links provided by Britannica, linking to articles in their database.

16

Figure 7, Britannica Online start up view.
We were surprised by the extent to which the displayed search results were appreciated
by a majority of the students. The search results are divided into four columns (unless
otherwise specified when making the search query), each for a different source of
information which is seen in figure 8. Although for us it appeared disorganized, this was
considered informative by the students.

Figure 8, Britannica Online search results.
Britannica’s article view, seen in figure 9, does not contain related articles like
Encarta’s; instead there are shortcuts allowing the same search query to be carried out
within different information sources, to receive additional information. This was
thought of as good, but the students would rather have seen related links here as well.
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Figure 9, Britannica Online article.
A well-liked feature was the referencing facility at the foot of the article page, where
there are three options to cite a text in different styles, which can be pasted into
documents to reference the article in question, as seen in figure 10. Overall, there were
not many comments on the article view, which was considered functional but not in any
way special.

Figure 10, Britannica Online referencing facility (part of the article view, figure 9).
3.5.3. ELIN@Blekinge
When showing the screen dumps demonstrating ELIN for the students, there was quite a
lack of enthusiasm. The first view the students were shown was the basic search, figure
11, which is displayed when first redirected from the BTH website10. Many believed it
10

www.bth.se
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to be a program designed for use by experts, because of its strict layout, and thought
that it would be a good program if you knew how to handle it. However, it was
considered a boring layout – “Where are all the colours?”, “Why use grey of all the
colours?” asked some students.

Figure 11, ELIN@Blekinge basic search view.
Showing the remaining views did not change their opinion: the students still considered
it a boring layout, although the simple search in figure 12 appeared very easy to use.

Figure 12, ELIN@Blekinge simple search.
The search result view of ELIN, figure 13, was, however, considered best of all the
three applications’ search result views. It has a nice structure; there are shortcuts
allowing you to go directly to the text or read an abstract before deciding to read the full
text. You can also choose to save the article to the collection directly from the search
result view, allowing you to log on and fetch it later – like a shopping cart seen in many
web shops. These were functions highly appreciated by the students.

Figure 13, ELIN@Blekinge search result view.
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Using ELIN was considered complicated; even if the simple search was easy the more
advanced functions were never used. There was much less enthusiasm when using
ELIN compared to the two other applications.
3.6. Summary of the evaluations
After the evaluations we summarized the features of all three programs that were
appreciated by the students. The list can be found below:

Layout
• Web site layout
A layout that recalls a website layout seemed to be appreciated: the students felt
familiar using it, which would also make it easier to use.
• Colours
Using colours that please the user was considered important; it could possibly
encourage students to use the program.
• Static content
Keeping the most essential features of the application static, like the simple search
function in Encarta which can always be accessed.

Functionality
• Simple search function
A simple search function like Encarta’s, having just one input field and no additional
options.
• Advanced search function
The simple search function combined with a more advanced one was considered a
good feature. It should not, however, be too advanced: Encarta’s advanced search
which is fairly simple compared with the other two was considered the best one.
• Search results
Having a structured search result was important: both Britannica and ELIN were
preferred on this point, while Encarta’s presentation style did not provide enough
information amongst the matching results.
• Links to related material
The links to related material provided on some of the views were enjoyed. This could
be utilised to encourage the users to read further and learn more about YSRH. This, of
course, would be a success for ePeer.
• Links in general
Overall, any links either to related material or things sounding interesting, seemed to
be appreciated, the more the better.
• Referencing facility
This was considered a useful feature if the program were also to be used as a source of
reference when writing reports, not only as an education tool.
This will later be discussed in chapter 5 where it is put into context of ePeer together
with the result of the mock-ups which is presented in chapter 4.
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4. Mock-up sessions
This chapter will cover the mock-up sessions. In section 4.1 the PD method is
described, as is the motive for having mock-ups. The selection of the groups that
participated in those sessions is presented in section 4.2. In section 4.3, we give an
account of how the sessions were performed. The result and analysis of the mock-up
sessions is presented in section 4.4. A summary of findings can be found in section 4.5.
4.1. Method
PD is a collection of methods we had used previously during our own education. PD
was developed during the 1970s in the Scandinavian countries. According to [Kensing
& Blomberg 1998] the primary intent of PD is to create common ground and
understanding, achieved by users interacting in the process of developing a system.
Having worked with such methods before, our experiences suggested that it is a good
method for involving potential users in the design process.
A mock-up is a part of PD used when participation from either sections or the whole
party concerned is required. It involves participants mimicking a part of the design
process but using models rather than real software. Our goal was to produce a design of
ePeer that looked and worked the way the potential users wished it to. The potential
users were therefore central to our design process.
[Ehn & Kyng 1991] write that a mock-up is empty, meaning it has no functionality,
only a shell. It is created to symbolise an artefact. Mock-ups are used when designing
interfaces are easy to use and anyone can participate in them. There are no limitations to
their use and they encouraged practical experiment of working with software.
According to [Muller et al. 1997] the ultimate users of the software make effective
contributions that reflect their own perspectives and needs. By this the authors mean the
users’ active participation beyond merely providing data, for example by responding to
questionnaires while using the software. We chose PD in order actively to involve those
for whom ePeer is designed.
[Greenbaum & Kyng 1991] state that the design process needs to start with an
understanding of the use situation. To have a common understanding with the potential
users was particularly important to us since ePeer was intended for use in a different
culture. In order to be able to gain this understanding we had to become familiar with
the culture. During our most recent stay, most of our potential users knew who we were
and also the knowledge we had, hence we had nothing still to prove. This was, of
course, timesaving and since we had only two weeks it was important to use the time
efficiently. It was important to involve and engage the potential users and to make them
realize that ePeer was to be designed with them and not for them. To make PD a
successful method it is important that the potential users are active; we sought to
activate our potential users by making mock-ups with them. Through this we believe
the potential users felt more involved in the development process.
[Greenbaum & Kyng 1991] state that it is important to design for the user’s skill,
knowledge, problems and fears. We agree with this. Mock-ups shift the focus away
from the technical aspect of computers. Since most of our potential users do not have
much experience of computers it was important that the mock-ups should be simple. It
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was nevertheless essential that the students should understand that they were designing
software. Mock-up is an easy technique to use when modelling an application. It
engenders discussion that focuses on important matters such as functionality. A mockup is also easily changed, making it easy to refine.
To [Crabtree 1998] a mock-up is a cardboard design that serves in the game of
envisioning future work enabling users to experience and modify potential designsolutions. To illustrate the computer screen we supplied the students with cardboard
boxes and also paper in many different colours and post-it notes. Students were
restricted to using cardboard boxes as computer screen, but were otherwise completely
unrestricted in their use and application of different materials, such as buttons, input
fields and so on.
4.2. Selection of the groups
It is sometimes difficult to arrange meetings with students at MUST, as we had already
experienced. For example, several times we have noticed that our perceptions of
punctuality differ from those of the students at MUST. Having arranged a meeting at ten
o’clock, students might arrive at a quarter to eleven, this still within the eleventh hour.
We therefore arranged with Viola Nyakato, the Project Coordinator at MUST to set up
the meetings for us prior to our own arrival to Uganda.
These are the groups we asked for (each group was to consist of three students):
Good skills
Average skills
Poor skills

Female
1 group
1 group
1 group

Male
1 group
1 group
1 group

We chose to have female and male students separated from each other in the groups.
Since we wanted to gain the opinions of both genders we took the decision, based upon
previous experiences, to work with them separately. This is probably a decision we
would not have taken had we been working with Swedish students. A problem seemed
to be the fact that female students tended to withhold their knowledge in the presence of
male students; or conversely that when females and males worked together the male
students tended to restrict female students’ entry into the discussion. This usually
resulted in female students being less active in mixed gender groups. This is also
discussed by Mirembe and Davies (2001), who state that gender inequality is rooted in
Ugandan culture.
4.3. Realization of the sessions
The sessions were held in a small private room to avoid students being disturbed be
interested friends. Before we started the session we explained to the students what a
mock-up was. After this we provided the students with material, as discussed in section
4.1.
During our stay at MUST the student were sitting examinations, which made it difficult
for them to find time to attend our sessions. The students’ lack of time resulted in a
failure to gather all the groups we had asked for in advance. Two groups actually
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resulted as one female and one male student, which we had hoped to avoid. Altogether
we met 15 students in six groups. The groups were divided as below:
Group 1:
Group 2:
Group 3:
Group 4:
Group 5:
Group 6:

Two males with poor computer skills.
Three females with poor computer skills.
Three males with average computer skills.
One male and one female with poor computer skills.
Three females with good computer skills.
One male and one female with good computer skills.

Each session took approximately one and a half hour.
At first almost all groups had problems with visualising the cardboard as a computer
screen, and did not know what to do. Repeatedly we tried to explain what we expected
of them. Of course it is essential for the students to understand how a mock-up works.
During the first group session, the result of which can be found in figure 14, we failed to
remove the technical focus, and the first session did not go as well as we had hoped.
The problems with understanding the aim of a mock-up were impeded the result. The
cardboard was only seen as a computer screen and the students did not believe they
could contribute any information. The first group were two male medical students with
poor computer skills.

Figure 14, The first mock-up session.
During the second group session, seen in figure 15, we had the idea of creating the
Google11 website as a mock-up for them. It is a commonly used web based search
engine and it is used by many students at MUST, since being well known we choose to
illustrate it. This proved successful, as following our illustration the students started to
discuss and create their own designs. One reason the sessions became more informative
may be the fact we learned how better to present the mock-up before the students started
creating their own. We did not illustrate ePeer as an example in order not to influence
the students with our own ideas of how it might look.
11

www.google.com
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Figure 15, The second mock-up session.
One of the mixed groups confirmed our apprehension that the male might take the lead
in this situation: the female did not say anything at all during the session. These students
had poor computer skills and this may have contributed to the female student’s
reluctance not to intercede.

Figure 16, The first mixed group.
The cardboard was constantly directed towards the male student, as seen in figure 16.
This observation established that the correct decision had been taken when originally
deciding to separate female and male students. The second mixed group collaborated
better, even though the male student still took the leading role. Both male and female
student were however active, as seen in figure 17.
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Figure 17, The second mixed group.
The reason the second mixed group worked better, we think, is the fact that they were
computer science students. The female student might have felt more confident in the
field, compared to the female from the first mixed group.
4.4. Analysis of the mock-ups
The results of the sessions surprised us. In every case information was gathered on a
single page, leaving almost all content static, even though we had supplied the students
with as many screens as they wanted. The designs were colourful and contained in
diverse places advertisements about forthcoming events at MUST, as seen in the corners
of the worksheet in figure 18.

Figure 18, A mock-up containing many forthcoming events.

25

We might possibly be able to create a functional and good design from a Swedish
perspective that may yet be completely wrong for the students at MUST. This is why
we believe mock-ups are a useful tool, since they can minimise mistakes when working
with different cultures and expectations since students have the possibility of showing
from the outset how they wish the software to be.
The groups with good or average computer skills differed from the groups with poor
computer skills. Due to only having six groups in total we cannot establish certainly if
the differences are owing to their computer skills or are merely coincidental.
Nevertheless, the groups with some computer skills started to work faster than those
without. We are inclined to think that there is a connection between the results of the
mock-ups and the different levels of computer skill, although clearly more group
sessions would be required are essential to test this hypothesis.

Figure19. The mock-up to the left is made by a male student and clearly focuses on
structure, whilst the one to the right is made by female students and focuses on the
content.
The outcome from the mock-ups showed that female and male students focused on
different issues, results that are compared in figure 19. It was mainly the female
students that provided many ideas concerning the different content of ePeer. For
example they wanted to have jokes, fun stories and information from universities both
in both Uganda and Sweden. The male students tended mainly to think a lot of the
structure. A surprising outcome was how they wanted the search result displayed, as
seen in figures 20 and 21. Whereas they predominantly wanted a complex search result,
they wanted the search function itself to be simple, as seen in figure 19. Many of the
male students focused on the first thing that came into their mind; often developing a
certain function while neglecting other features. As seen in figure 20, the focus is on the
structure of the search result.
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Figure 20, The search results are narrowed down from a global level, continental,
regional, national to a district level.

Figure 21, The search result are divided into for example a social level and a political
level.
As indicated above, the mock-ups differed from each other. The sessions provided us
with much information, information probably impossible to gain in any other way. By
holding the sessions we gained a better understanding of the potential users’
expectations, both in terms of content and of layout.
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Figure 22, All the mock-ups made during the sessions, with numbers indicating which
group has produced them. See section 4.3 for more information.
4.5 Summary of the mock-ups
Here is the list of functions and layout proposals suggested by the students during the
mock-up sessions. All the mock-ups are gathered in figure 22.

Layout
• Structure
A border layout, as seen in figure 23, was used during the mock-ups.

Figure 23, Border layout12.

12

http://java.sun.com/j2se/1.4.2/docs/api/java/awt/BorderLayout.html
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• Well structured and informative search results
While having a simple search function the desired outcome of the search were
informative and well structured on many of the mock-ups.
• Multiple staged search results
To have the search result structured after global, continental, regional, national and
district criteria.
• Start button, like that found in the operating system Windows
Start ePeer by clicking a start button and also exit ePeer by clicking the same button.

Content
• Upcoming events
A couple of the mock-up groups put advertisements of upcoming events on many
places in their layout.
• Wisdom corner
The wisdom corner will contain prejudices, false statements and the contradiction to
those.
• Peer pressure
Information concerning how to avoid falling for peer pressure in different situations.
• Fun corner
A place where the students can read jokes or funny stories.
• Frequently asked questions
The most common questions asked within specific subjects.
• Music
Providing a possibility to listen to music distributed with ePeer.
• Information about the peer project
All groups also wanted information concerning the peer project and the peer group.
• Sexual transmitted diseases information
This was a focus of most groups’ mock-ups.
• Games
Computer games, to have fun while learning more about YSRH.
• Update of the latest research
The latest updated research especially from MUST but also from other Ugandan or
African universities.
• Videos
Informative videos on specific subjects.
• Elders talk
Older people explaining how it was before and what has changed for the better or
worse.
• Explore the body
The users are given a chance to undress a male and a female.

Functions
• Forum
All the students wanted to have the ability to ask questions in a forum.
• Simple search function
All mock-up groups required a search function. This is probably due to us explaining
ePeer as an information resource. The search functions given were simple, consisting
of a text input field.
• Unique identification number
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Adding a unique identification number to each object (audio, video and article) in
ePeer makes it easier to cross-reference to a specific object.
• Quiz
By undertaking a quiz the user’s knowledge of a subject can be tested in a fun way.
• Possibility of saving articles
Save articles found interesting to read later on.
• Internet access
To have the option of sending an article found in ePeer to a friend via e-mail and to
carry out an information search on the Internet.
• Interaction with a lecturer or professor
Asking questions of a lecturer or a professor.
The outcome of the mock-ups will be discussed in chapter 5 where together with the
evaluations will be put into context of ePeer.
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5. Proposed design
This chapter presents the design for ePeer that we proposed and the steps involved in
arriving at this design. Section 5.1 provides a list of features used in ePeer, selected on
the basis of data collected during the study. Section 5.1.1 is a list of layout features,
section 5.1.2 a list of content and section 5.1.3 a list of functions. A short list of features
not chosen for inclusion in ePeer is also presented in section 5.1.4. Section 5.2 presents
a discussion of ePeer’s layout.
From the mock-ups made by the students we compiled one generalized version, as seen
in figure 24. The peer group was presented with both the students’ mock-ups and the
composite mock-up we had created. Based on this, and in cooperation with the peer
group, we then created a Microsoft Power Point presentation illustrating an expanded
version of ePeer which incorporated student wishes that had not found expression in the
mock-ups. The Power Point presentation provided an easy overview of the interface and
the proposed functions of ePeer. The peer group provided us with ideas and useful
comments, including that of a customize button, offering the possibility of changing
colours and fonts in ePeer. Another new idea was the facility to expand the ePeer
window content to the whole screen, something considered advantageous when viewing
animations or pictures. The peer group opinions were important to us since they are a
representative user group that is well aware ePeer’s proposed role in the YSRH project.
We decided that for the relatively simple purpose of this meeting in which students
would provide feedback on our work, it was not necessary to divide the group into male
and female subgroups.

Figure 24, All the different mock-ups transformed into one common.
Figure 25 demonstrates how different sources of information and knowledge were used
in the process of compiling our proposal for ePeer.
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Figure 25, How the proposed design was reached.
5.1. Putting ePeer together
This section presents a list of features and characteristics selected for inclusion in ePeer.
The selection was based on the evaluations of comparable software carried out, the
students’ mock-ups and knowledge already gained from informal interviews and
conversations with students and employees at MUST. An overview of ePeer’s design is
presented in figure 26. In the following text the different features will be discussed in
more detail.
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Figure 26, View of ePeer’s structure.
5.1.1. Layout
Border layout
A border layout was suggested during the mock-ups. Viewing the mock-ups and the
result of the evaluations we thought that a border layout was suitable for ePeer from the
students’ point of view. It is constructed so that ePeer matches the one in the Java
Advanced Programming Interface, seen in figure 27.

Figure 27, Border layout13 next to the border layout of ePeer.
Static content
During the evaluations we noticed that the partially static view of Encarta was the most
highly appreciated interface of the evaluated programs. The proposed design of ePeer
13

http://java.sun.com/j2se/1.4.2/docs/api/java/awt/BorderLayout.html
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therefore incorporated static areas in north, south, east and west, and a non static area in
the centre, as shown in figure 27.
Well structured and informative search results
Many of the mock-ups contained a well structured and informative search result. The
search results of ePeer are based upon the information collected during the evaluations,
where ELIN’s way of solving the problem was especially well liked. The students
evaluating the programs thought ELIN was the best to use because it provided a good
overview. ePeer does not copy ELIN’s search result, yet effort has been made to make it
similarly easy to use - the media type is displayed and a unique identification number
connected to each title, as seen in figure 28. The abstract description is easy accessible
and a ‘shopping cart’ can be used to collect objects for later viewing.

Figure 28, Search result view.
5.1.2. Content
Peer pressure
During the mock-ups a peer pressure icon was suggested. Peer pressure is a common
occurrence at MUST and is considered a major problem and is therefore something to
be highlighted in ePeer. We therefore decided to place its icon on the upper left side,
figure 29, to catch the users’ attention. Important objects are typically placed on the
upper left side of application window, probably because it is habitual when reading a
book or a paper to look first at this area of the page. The link should contain information
concerning how students at MUST can avoid falling for peer pressure.

Figure 29, The Peer pressure icon.
Wisdom corner
The wisdom corner, found in figure 30, will contain prejudices and false statements and
contradictions of these. Some prejudices and traditions are deeply rooted in Ugandan
culture, and are therefore rarely questioned, therefore perpetuating certain problems
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[Mirembe & Davies 2001]. By providing facts the intention is to undermine these
prejudices and assumptions, or at least present an alternative point of view.

Figure 30, The wisdom corner icon.
Fun corner
Jokes and games will be accessible in the fun corner, figure 31. The idea was raised it
during the mock-ups and was a peer group wish that the feature should be incorporated,
in ePeer. To test knowledge in a fun way a quiz on different subjects will be provided in
the fun corner. The quiz should be created in form of a multiple choice questionnaire,
keeping a score and providing the right answer when given an incorrect one. This was
perceived as an entertaining way to learn about YSRH.

Figure 31, The Fun corner icon.
Explore the body
The students will be given an opportunity to explore the female and the male body. This
will be in form of an animation, which will show how the human body responds to
different things. The parts of the body will also be named; by undressing the body
knowledge about the female and male body is gained in an interesting way. This
function is accessed through the icon seen in figure 32.

Figure 32, Explore the body-icon.
Question corner
A facility for obtaining answers to frequently asked questions was suggested during the
mock-ups. We named this the question corner, and it will contain questions and answers
on different subjects, as seen in figure 33.
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Figure 33, The question corner icon.
Forthcoming events
Advertisements of forthcoming events were included in many of the mock-ups. These
concerned events at MUST such as guest lecturers, fairs or soccer games between the
different faculties. Since it is on a CD and therefore can not be updated the feature is
served by an external link to the peer group’s web site as seen in figure 34.

Figure 34, External links in ePeer.
About us
A large peer project icon will be presented in the lower right corner, as seen in figure
35. Here the user can find a description of the peer project and the peer group. It is
important for users to discover easily who is part of the peer group so that they can
locate them if needed.

Figure 35, The About us icon.
5.1.3. Functions
Forum
To have the facility to ask questions in a forum was a feature desired by all the students.
Since this is to be an offline application there is no possibility of interacting with others.
Instead the feature is served by is an external link to a web based forum on the peer
group’s web site, figure 34.
Simple search function
A simple search function was found on mock-ups, usually consisting of a text input
field like the one in ePeer, seen in figure 36. This can be also found in all three
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evaluated programs. We decided that by placing this in the static part of the screen we
would ensure easy access to information in ePeer.

Figure 36, The simple search function in ePeer.
Advanced search function
Since an advanced search function is useful when it is desirable to refine search results
we took the decision to include an optional advanced search. Encarta’s was the most
popular, so we designed an advanced search function similar to this. The advanced
search function is reached by the button below the simple search function, as seen in
figure 37. The user can choose either to search all information on ePeer or refine it by
marking the checkboxes. The optional fields are Title, Text, Author, Keywords, Article,
Video and Audio, as seen in figure 37.

Figure 37, View of the advanced search function.
Extra exit button
A large exit button in the lower left corner provides the ePeer user with yet another way
to immediately exit ePeer, figure 38. Either using the close button in the system tool bar
or the one in the lower left corner will exit ePeer. One reason for having an additional
exit button is to provide quick exit from ePeer which might be of use when viewing
something the ePeer user might consider embarrassing.
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Figure 38, The extra exit button.
Navigation buttons
As in a web browser the user should have the facility to navigate back and forth through
previously visited views. The navigation buttons are found in the lower right corner,
figure 39.

Figure 39, Navigation buttons.
Related links
The links to related articles provided in Encarta were appreciated by the students. This
idea has been mapped to our proposed design and ePeer offers one click access to
related material which is illustrated in figure 40.

Figure 40, Related links in the article view of ePeer.
Customize
The customize button provides the user with an opportunity to change fonts and colours
in ePeer. This function was requested by the peer group.
5.1.4. Rejected ideas
Below is a list of functions suggested by the students but not chosen for inclusion in
ePeer.
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Sexual transmitted diseases
Even though this was a focus of many of the mock-ups it was decided that it would not
be included. The decision was taken by the peer group due to their desire that ePeer
should focus on the positive aspects of YSRH.
Multiple staged search results
Although we believe it is a good idea to have a search result progressing through global,
continental, regional, national and district results, it is not practical for use in ePeer. The
quantity of information in ePeer will probably not be great enough to provide for a
staged series of results like this.
Internet access
ePeer will be used offline so this was not an option, despite being desired by the
students. The main problem involved in having ePeer as a web site is the cost of an
Internet connection in Uganda versus the desire to distribute ePeer to as many users as
possible. It is easier to afford a computer than an Internet connection. This was the
largest trade-off made; the decision was taken in agreement with the peer group. The
decision not to have an Internet connection makes it impossible to update the site with
the latest research, which had been a suggestion made by students during the mock-ups.
Music
Music is not within ePeer’s remit and the distribution of music can lead to issues of
copyright.
Start button
ePeer will be launched by clicking an icon. Since ePeer is a small application with a
limited number of functions they will all be accessed from its static frame, including the
exit button.
5.2 Summary
Since many of the potential users have little computer experience, the design of ePeer is
to be kept simple. The design recalls a website, an environment many students at MUST
are familiar with. For example ePeer has navigation buttons, external links and the
facility to further explore information by using links to related material. ePeer also
offers links on its east and west borders (figure 27), and information is displayed in the
centre, something that is very common on web pages.
To provide a better overview of an item’s media type in ePeer, each will have a discrete
icon. There are three icons: audio, movie clip and article, which can be seen in figure
40.
We believe we have incorporated in ePeer all the suggested features that we considered
valuable, both in content and function. Some suggestions were rejected but we think the
selected content and layout features will make ePeer a tool that can satisfy the
expectations of students and the authorities responsible for the peer project alike, Most
of the features rejected were rejected in agreement with the peer group, such as ePeer
remaining offline, while others, such as the exclusion of multiple staged search results
were decisions that we took unilaterally. After its development, the peer group were
given the opportunity to view ePeer and they approved our design.
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6. Discussion
The study covered in this report has described the design phase of the computer
software named ePeer. The study is based on the model to the left in figure 41. When
we applied this model in practice it resulted in the model to the right in figure 41.
Added to the model is the participation of the peer group, which we at first considered a
source for exchanging ideas in the start-up phase of our study. Their role was however
enhanced to become an important part of the entire design phase of ePeer, since they are
the persons at MUST with the greatest knowledge of the expectations of the target user
group.

Figure 41, To the left is our original method for designing ePeer. To the right the model
is shown when used in practice.
In this study we performed evaluations of three computer programs with a similar
functionality to that required of ePeer, i.e. its use for information searching. The
evaluations provided us with a list of features that were appreciated by students, features
mostly concerning layout and functionality issues. As a second step we performed
mock-ups with the students which provided us with a list of features the students would
like to see in ePeer, mostly concerning contents and functionality. In addition, we also
received information about the structures preferred by the students. Based on the result
of the evaluations and mock-ups together with our previous experience and competence,
we proposed our own design of ePeer. Together with representatives of our target group
we combined the most appreciated features, functionality, content and structure that had
emerged during the study. The design was later evaluated in collaboration with the peer
group for two reasons; first, they are representative of the target group; second, they
have an idea of how they wish ePeer to be used. These two factors made the peer
group’s opinions important to us. Only minor improvements were introduced, mainly to
align ePeer with the strategy the peer group has adopted for YSRH.
A major problem during our stay in Mbarara was the difference between conducting
studies here and in Sweden. These differences include cultural issues, ways of working,
resources and facilities, to mention only the problems that we had anticipated before
coming to MUST. New problems occurring when performing the study at MUST
included those that had to be overcome in order to obtain valuable and usable
information from the students. Those we perceive to be due to the cultural differences
include the need to divide female and male students when working, and the
questionnaires that had to be adjusted to provide us with answers other than “yes” or
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“no”. Our idea of how the questionnaire should be constructed did not work; this led us
to change it in order to gain more information.
The three applications used during the evaluations are not truly comparable. For
instance, ELIN is not an encyclopaedia but an interface for searching different
databases. Therefore, it does not have any article view by its own. Our intention was,
however, not to have comparable applications - it was important rather to come up with
different design ideas, and these applications was suitable since they differed in both
layout and functionality. The applications were not customized in any way before being
used in the evaluations. Possibly there are some features in the programs that would suit
user expectations better if they were customized. This was not done, partially because of
the time restriction but mainly because we did not know how to alter it to better suit the
students at MUST (we could have studied how to do this, had there been more time).
During the mock-up sessions and the evaluations we took notes on paper,
the students did and how they proceeded. We also had a digital
documentation of the mock-ups. A way to combine these two techniques
been to use a video camera, but the decision not to use video was taken
afraid that this might inhibit the participants’ behaviour.

of the work
camera for
would have
as we were

Our first mock-up session did not provide us with any useful information for the design
of ePeer. Even if not planned, it was in effect more of a test session, where we learned
how to better set up subsequent sessions. However, this was a mistake which cost us
valuable information and one mock-up session was unfortunately lost. Our stay was
restricted in length, resulting in a limited number of sessions. We might have avoided
this situation by having a preliminary test session where problems like these could have
been identified.
We met only 27 students out of approximately 700 students at MUST. It is therefore a
technical possibility that these 27 students were not typical of the students at MUST and
therefore not representative of the target group. What would have been valuable when
conducting the study at MUST would have been greater knowledge of how best to
perform a study in a country with strong gender inequalities. This, had it existed, would
certainly have been time-saving and would have allowed us to hold more sessions. It
might usefully be a topic for future research.
The next step for the project is the implementation of ePeer. The design phase was
conducted during a total of four weeks in Mbarara, while the implementation will be
conducted in Sweden. It would have been desirable also for the implementation to take
place at MUST, so that feedback could be obtained from students as the program is
being developed. By September 2004 it is planned that ePeer should be up and running
at MUST. By then ePeer will be full of content, although not supplied by us.
After ePeer’s introduction to the students at MUST it would be valuable to get
confirmation of whether this study succeeded in its attempt to bridge cultural
differences when designing the computer software. We recommend that ePeer should go
through an evaluation phase at MUST. The result of such an evaluation would
determine whether the design of ePeer has been successfully adapted to the target group
– the students at MUST.
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Appendix A
1. What was your first impression of the program?
Encarta:

Britannica:

ELIN:

2. Searching
Encarta:
Search for Olof Palme
Britannica:
Search for Poul Rasmussen
ELIN:
Search for Carl Bildt
3. What did you think of the functionality – was the program easy to use?
Encarta:

Britannica:

ELIN:
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4. What did you think of the layout?
Encarta:

Britannica:

ELIN:

5. Would you like to use the program further?
Encarta:

Britannica:

ELIN:
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Appendix B
1 – Do not agree at all … 5 – Agree totally
Was your first impression of the program positive?
1
2
3
4
5

□
□
□
□
□

Searching
Encarta:
Search for Olof Palme
Britannica:
Search for Poul Rasmussen
ELIN:
Search for Carl Bildt
Was the program easy to use?
1
2
3
4
5

□
□
□
□
□

Did you like the layout?
1
2
3
4
5

□
□
□
□
□

Would you like to use it further?
Yes
No

□
□
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