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Summary
Every university student has some kind of a soial network. This network on-sists for example of family, friends, students and professors. It is important tobe able to maintain and expand this soial network.In this thesis the aim is to develop a soial networking prototype for a mobiledevie that supports university students. It should help students to maintainand expand their soial networks. It was lear from early on in the designproess that a suessful prototype should inlude features from ICT systems,that are already in plae at universities.To establish requirements and needs for this kind of a soial networking proto-type, university students partiipated in the development proess. The partii-pants ame from universities in both Ieland and Denmark. The requirementsgathering started with interviews and a workshop. The needs and requirementsgathered in the interviews and the workshop were used to produe the �rstpaper prototype. Two iterations were done with the paper prototype.A Hi-Fi prototype was made after going through the two iterations with thepaper prototype. The Hi-Fi prototype was made with Adobe Flash and A-tionSript. The prototype is not a fully funtional prototype but it has somefuntionality. Two iterations were done with the Hi-Fi prototype.Evaluations on the Hi-Fi prototype indiated that it is ful�lling the requirementsfrom the users that partiipated in this thesis.
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Chapter 1 Introdution
This hapter disusses general thoughts regarding this projet and the objetiveof the thesis. The users are introdued and �nally there is a thesis overview.1.1 General ThoughtsIn the modern world the �ow of information and the need to ommuniate withother people is growing from year to year, and will ontinue to grow for yearsto ome. The need for people to be able to aess this information anywhere isgrowing, furthermore people are using mobile devies to handle this ommunia-tion and information retrieval. This is the same for almost everybody in modernsoiety, whether it is a bank manager or a mehani. People want to aess theinformation and ommuniate with other people when and where they want.The university ampus is no di�erent then any other plae, exept for on am-pus students are on the move all day long. They have to go from one ourse toanother, that an mean the student has to go to another building on ampus.That also means the students are probably meeting new people in every ourse.On ampus there are people that need to aess their information and ommu-niate with oworkers, students or other people at the ampus. The information



2 Introdutionreferred to earlier ould be related to their personal or soial life as well as theirstudies or work.Every ampus has some kind of a produt similar to the Campusnet at TehnialUniversity of Denmark (DTU) and the Ugla at the University of Ieland (HI).Those produts help students to aess their information at the university. Someof these produts also support the student with ommuniating with students,teahers or other people. It is di�erent from produt to produt what they haveto o�er, but they o�er among other things web mail and group ommuniation.It is very likely that the students will want to have some if not all of thesefeatures available to them on their mobile devies in the near future.1.2 The PrototypeThis prototype should support a university student to ommuniate with stu-dents, professors and other ampus sta� at ampus, also with friends and familyo� ampus, using a mobile devie. The user should be able to reeive and sendemails. The user should also be able to shedule meetings and be reminded ofthose meetings. This prototype should also help the user to �nd students towork with when starting a new ourse.When a student omes for the �rst time to a university and he is all alone, thenhe needs help to reate a new soial network. While the produt should helphim make his new soial network, it should also support him to maintain hisold soial network.1.3 Objetive of the ThesisThe objetive of this thesis is to develop a soial networking prototype thatsupports university students in their daily lives.The prototype will inlude features that are being developed for this soialnetworking prototype, it may not be all of the features but should be the featuresthat have muh meaning for the use of the produt.Using this prototype a user should have support in maintaining and expandinghis soial network. The prototype will also support a user in his life on ampusas well as his o� ampus ativities.



1.4 Users 3In the development of this kind of prototype users involvement is important,espeially in the beginning. From early on in the development proess a user isinvolved in the design of the prototype. A user ontributes by partiipating ininterviews and test sessions.The prototype is designed for use on a mobile devie, whih is a Nokia 770internet tablet.The �nal prototype will have limited funtionality, but should inlude featuresthat support the user in their daily ativities.1.4 UsersWhen exploring and investigating the potential users it is important to realizethat they all might expet di�erent things from this prototype. The only thingthey have in ommon is that they are studying at a university.The age of the users an vary from about 18 years and upwards. From this itis lear for example that an 18 year old user will probably have di�erent needsand requirements, if ompared with a user that is 30 years old. Trying to giveboth individuals what they want might ause problems in the development. Soit is important to ompromise and try to give both individuals what they feel ismost important, this however must be done so that is does not ompliate theuse or the development of the prototype.The prototype developed in this thesis is aimed at university students, it anbe very di�erent how far along the student is with his studies. Students an besplit into three di�erent groups depending where they are in their studies.Bahelor student is a student that is starting his/hers studiesMaster student is a student that has �nished his/hers bahelor degree andhas ontinued his studiesPh.D. student is a student that has �nished his master degree and has on-tinued his studiesIt an vary a great deal how long eah degree takes, but the normal way is to�nish the bahelor degree in around three years, the master degree in additionaltwo years and the Ph.D is upwards from additional three years, after �nishingthe master degree.



4 IntrodutionA typial university ampus has people of all sizes and shapes, students, profes-sors and other ampus sta�. People are di�erent in many ways, they all havefor example di�erent needs and di�erent interests. Those are just two topisof many more that need to be onsidered when a produt is developed for thisgroup of people.It an be di�erent what the needs are for a student. It is very unlikely that astudent that is single has the same needs as a student that is in a relationship.It an also be very di�erent what students do if they have kids or if they don't.What students do in their spare time an be very di�erent, some like sports orbeing out in nature, while other like reading books and staying inside. Bothtypes need to get equal attention from the design team.The users that have tested this prototype are studying in two di�erent ountries,Ieland and Denmark. The �rst phase, that is the interviews and requirementanalysis is done in Denmark, with students that are studying in Danish univer-sities. The seond phase is done in Ieland, that is the testing of the prototypes,both lo-� and hi-� prototypes. One ould imagine that the needs for a studentin Denmark are somewhat di�erent from the ones that a student in Ieland has.The students that partiipate in this development are studying in Denmark andIeland. They ome from two universities in Denmark and two universities inIeland. If the students ame all from the same university then some diversitywould be missing. The students ome from two universities in two di�erentountries should give some diversity.The population in Ieland is approximately 300.000 people, ompared to ap-proximately 5.5 million people in Denmark. Everything is smaller in Ielandand it is more likely that a student know the person that he needs to ommu-niate with. Whether that hanges the way that students in Ieland would liketo use this produt, will be interesting to see.Everything stated above is something that needs to be onsidered in the devel-opment. The produt should support the student on and o� ampus. To makethat possible it is neessary to look into what people are doing on ampus aswell as o� ampus.



1.5 Produts 51.5 ProdutsMost universities o�er some kind of ICT (Information and Communiation Teh-nology) system to their students. Those system are not exatly the same fromone university to the next. But what they have in ommon is that they o�ersome of the same funtions to the students that makes life easier for the studentsin some way. Here below are examples of things that suh systems o�er:
• Webmail
• Calendar
• User groups
• Information about ourses
• Address bookGoogle alendar, google mail, Srype, Mirosoft Outlook are produts that peo-ple use to organize and ommuniate with eah other.All the things that the ICT systems o�er students should support the studentin his daily life on ampus.1.6 Soial NetworkA soial network omprises of nodes whih are generally individuals or organi-zations. They all have relations that onnet them together, these relations anbe more than one from node to node. Relations an be of di�erent types suhas:
• Friends
• Kinship
• Dislike
• Web links
• Disease transmission



6 Introdution
• Airline routesEvery person has some kind of a soial network that he or she has to maintain.Maintaining a soial network an be done with the help of produt expliitlymade for those purposes. Example of suh produts are:
• MSN messenger
• Skybe
• Email
• PDA/Mobile phone
• Personal omputer
• The internetThis list does not ontain all produts that aid in the maintenane of soialnetworks, far from it. These are just a few examples of produts that are wellknown for helping people maintain and expand their soial networks.1.7 Thesis OverviewChapter 2 desribes the theory used through out the thesis.Chapter 3 overs the gathering of requirements. The initial interviews andthe workshop.Chapter 4 ontains the Low-Fi test sessions. Those were onduted with apaper prototype in two iterations. Also this hapter overs the preparationfor eah iteration.Chapter 5 lists the requirement spei�ation. That is interfaes, funtionalrequirements and non-funtional requirements.Chapter 6 desribes the Hi-Fi prototype test sessions. This hapter oversalso the preparation of those test sessions.Chapter 7 onludes on the thesis with a summary of results, general disus-sion and possible future work



Chapter 2 Theory
In this hapter the theory used in this projet will be introdued and explained,some in more detail than others. The ones that will be used extensively will beexplained in more detail.2.1 Understanding UsersWhen reating an interative produt, it might be tempting to begin the designat the physial level of the design. The physial level would be the physialinterfae of the produt and what interfae styles to use. Wether to use menus,forms, speeh, ions and ommands. Critial usability goals and user needsmay be overlooked if the design is started at this level, this may ause majorproblems.It should be avoided to start the design at the physial level beause usabilityan be overlooked. But it is of ourse neessary at some point to deide on thedesigns of the physial aspets. However it is better to understand the nature ofthe problem spae before making those kind of design deisions. It is importantto oneptualize what you want to reate and artiulate why you want to do so[12℄.



8 TheoryIt is very important for every designer to understand the user for a programthat is being designed There are a number of di�erent method to gather relevantinformation from the user. Among these methods are the following:Questionnaires series of questions designed to eliit spei� infor-mation from the userinterviews one-on-one interviews or interviews with more than oneat a timeworkshops with two ore more users where they an possibly inter-at with simple paper prototypesNaturalisti observation observe as it happens in its natural set-tingStudying doumentation Rules and proedures are often writ-ten in manuals and are a good soure of data. Suh doumentsshould not be the only soure, as everyday pratises may aug-ment them.2.1.1 QuestionnairesA questionnaire is only as good as the questions it ontains. They are a series ofquestions that are designed to eliit spei� information from the users. Ques-tionnaires that are well designed are good at getting spei� information from alarge number of people. They an help when a group of people is spread arossa large geographi area, whih would make it nearly impossible to visit themall.Questionnaires an be strutured in di�erent ways. Some might just want usersto answer YES or NO questions. While other questionnaires might ask users toselet from pre-supplied answers and lastly some might ask for a longer responseor omment [12℄.It is useful to use questionnaires when it is neessary to protet the privay ofthe use. They are also useful when resoures and money are limited. It an beuseful to use questionnaires when there there are a large number of people thatneed to give feedbak regarding a spei� produt.



2.1 Understanding Users 92.1.2 InterviewTo gather information from the user it is often good to do interviews. This aneither be done by fae-to-fae interviews or by interviewing a ouple of user atone. Interviews an be done all through the development proess.It is important to ondut interviews early on in the design proess. By doingso, then the user's opinions and omments are onsidered early on in the designproess. This is the industry standard to do these interviews early on in thedesign proess. In some ases interviews are onduted later on in the designproess, but that is not very ommon pratise.It is important for designer to interview users. The way users and designer thinkan be drastially di�erent. Interviews helps the designer to apture the mentalmodel from the user, that mental model is the internal model that a user hasabout how he/she should interat with a produt and what it does.Ethnographi interviews an be done through the design and implementationproess. It is however subtly di�erent approah to these interviews depending onwhere in the development proess the projet is. It is best to do the ethnographiinterviews at the start of the design phase, they are normally plaed in the earlystages of the requirements gathering phase.Interviews an be grouped in three hronologial phases. The interviews aredi�erent in struture depending in whih phase the projet is. Fous tends tobe broad at the start, later the interviews zoom in on more task-oriented issuesand spei� funtions. These three groups [4℄ an be desribed as follows:Early-phase interviews are exploratory in nature, and foused ongathering domain knowledge from the point of view of the user.Broad, open-ended questions are ommon, with a lesser degreeof drill-down into details.Mid-phase interviews are where designers begin to see patternsof use and ask open-ended and larifying questions t help on-net the dots. Questions in general are more foused on domainspei�s, now that the designers have absorbed the basi rules,strutures, and voabulary of the domain.Late-phase interviews on�rm previously observed patterns, fur-ther larifying user roles and behaviors and making �ne ad-justments to assumptions about task and information needs.Closed-ended questions are used in greater numbers, tying uploose ends in the data.



10 TheoryInterviews an be split up into three main types, strutured, unstrutured andsemi-strutured, depending on how rigorously the interviewer stiks to the pre-pared set of questions.The following suggestions [4℄ should help the designer to get a wealth of usefuldata.
• Interview where the interation happens
• Avoid a �xed set of questions
• Fous on the goals �rst, tasks seond
• Avoid making the user a designer
• Avoid disussion of tehnology
• Enourage storytelling
• Ask for a show and tell
• Avoid leading questions2.1.3 Fous Groups and WorkshopsInterviews tend to be fae-to-fae and eliit only one person's perspetive. Asan alternative or as orroboration, it an be very revealing to get a group ofstakeholders together to disuss issues and requirements. These sessions an bevery strutured with topis that are suppose to be disussed, they an also bealmost totally unstrutured.For the unstrutured sessions a failitator is required to keep the disussion ontrak and provide neessary fous or rediretion when appropriate. A failitatorhelps people to understand their ommon objetives and assists them to planto ahieve them without taking a partiular position in the disussion. Thefailitator tasks are among other things: remind partiipants what the objetivesare, ask open-ended questions to stimulate thinking, keep the group on trak toahieve its goals, and more. What he does not do is: O�er their own opinions,bak a partiular opinion, and more.Stakeholders should meet designers and other users. It is best that all partiesthat have some interest in a projet ome together to express their views, itdoes not matter whether those views are expressed in publi or in some otherway. It is ommon for one set of stakholders to be unaware that their views aredi�erent from other stakeholders, even thought both groups of stakeholders arein the sam organization or ompany.



2.2 Usability 11All partiipants need to be seleted arefully. It is very easy for one or a fewpeople to dominate the disussions. This is espeially true if they have ontrol,higher status or in�uene over the other partiipants. The failitator has tomake sure that every point of view gets aross, but not only the points from themost dominant partiipants.2.1.4 Naturalisti ObservationIt an be very hard for people to explain how they do a task. So it is very unlikelythat the designer is going to get the full and true story from the stakeholder byusing any of the tehniques mentioned above [12℄.Observations involve spending time with the stakeholder as they go about theirday, observing work as it happens in its natural environment.The designer shadows a stakeholder in their natural environment. While shad-owing the designer takes notes, asks questions and observes what is being done.It is important not to ask to many questions.The strength of this method is that allows the designer to observe the behaviorin the setting it normally ours, rather then in the laboratory or a �xed setting.2.1.5 Study DoumentationManuals that over rules and proedures are good soure of data about thesteps involved in an ativity and any regulations governing a task. However,that kind of doumentation should not be the only soure. Everyday pratiesmay augment those douments and the proedures may have been thought upby those onerned about making them work in a pratial sense.Other doumentation that might be studied are diaries and logs that are writtenby stakeholders during the ourse of their work [12℄.2.2 UsabilityUsability is a term used to denote the ease with whih people an employ apartiular tool or other human-made objet in order to ahieve a partiular



12 TheoryTable 2.1: Table (Usability qualities)Daily use Corretness - Does it do what I want?Reliability - Does it work orretly every time?Seurity - Can it protet my data e�etively?E�ieny - Does it arry out my tasks quikly?Aessibility - Can I use it when I want?Usefulness - Can it arry out the tasks I want it to?Conveniene - Is it easy to work with?Maintenane Fixability - Can I orret bugs in it?Flexibility - Can I hange it?Testability - Can I test it?Change Portability - Can I sue it on other platforms?Reusability - Can I use parts of it for other purposes?Adaptability - Can it work with other systems?goal. Usability an also refer to the methods of measuring usability and thestudy of the priniples behind an objet's pereived e�ieny or elegane.When working with usability is important to have objetive goals. It is im-portant that these goals are de�ned early on in the development proess, forexample in the requirements spei�ation phase. These usability goals have tobe preise and objetive, there also have to be some methods to assess thesegoals. If this is done, then when someone says "the produt must be usable"there is no onfusion and everybody knows what that means. With objetivegoals it is possible to agree and hek impartial usability requirements [10℄.It is hard to make sure that a produt is usable for the user. However it ispossible to keep that risk low by setting objetive goals and try give the user agood user experiene when the produt is used.2.2.1 Requirements for UsabilityIt is possible to think of usability as usefulness and onveniene. These twothings are both very important qualities for every produt Here follow somequalities [10℄ that need to be onsidered:To ensure the quality of a produt, goals have to be set for these qualities. Notall equalities are equally important, they have to be prioritized aordingly foreah projet [10℄.



2.2 Usability 13The items mentioned in the table above all relate to usability goals in some way,whih will be overed next.A high �delity produt has to have a minimum amount of quality to even beginto talk about usability. A number of qualities are espeially important require-ments for usability in suh a produt.Reliability A produt has to be stable. High frequeny of errors makes theusers loose on�dene in the produt. This is espeially true if the userslooses data or have to redo their workSeurity The data that the user provides is proteted in the way that onlyauthorized people an read and or alter what is submitted.Aessibility The produt has to aessible when the user wants it.2.2.2 Usability GoalsUsability an be regarded as to make sure that an interative produt is easyto learn, enjoyable and e�etive to use. Of ourse this is all from the user'sperspetive. It is possible to de�ne usability with the following goals:
• Easy to learn
• Easy to remember
• E�ient to use
• Understandable
• Satisfying to use
• e�etive to use
• safe to use
• have good qualityIt is far from trivial to set realisti goals for usability, it is a real hallenge for aprojet group to ome up with realisti goals. Couple of things have to be takeninto onsideration when establishing these goals. Suh as tehnial options,user requirements and sales onsideration, so that the produt an ompetewith other produts [10℄.



14 TheoryThe items mentioned here above regarding usability goals an all be onnetedto on ore more qualities in table XX. "Seurity" from table XX an be onnetedto the usability goal "safe to use". Also, "reliability" an be onneted to theusability "goal easy to learn", "satisfying to use" and "have good quality".It an safely be said that if the qualities from table XX would be implemented,that would then help with aomplishing the usability goals that are set. Evenif all the qualities are implemented it is not ertain that all the usability goalswill be met as well, it should at least help to ahieve some of them.2.2.3 User Experiene GoalsUser experiene is something that designers have to take into onsideration.How will the user pereive the system? The aim of the designers should be thatthe user feels some of the following things [12℄ when using the produt:
• satisfying
• enjoyable
• fun
• entertaining
• helpful
• motivating
• aesthetially pleasing
• supportive of reativity
• rewarding
• emotionally ful�llingThe user's experiene of the produt is not solely dependant on the sreendialogue. The users judge the produt aording to the whole user experiene[10℄.The trade-o� between usability and user experiene goals is important to re-ognize and understand. It is obvious that not all usability and user experienegoals apply to every interative produt being developed. It is also obvious that



2.3 User Centered Design 15some ombinations will never work together on some produts. As an exampleimagine a proess ontrol system, suh a system an not be fun and safe at thesame time. The use ontext, the task at hand and who the intended user aremake up the list of what is important eah time when developing a produt.2.3 User Centered DesignIn user-entered design the fous is on the work that the users are trying toaomplish and on what the software needs to supply via the user interfae tohelp them aomplish it. One might say that the user is plaed at the very heartof the produt design proess [3℄.What this means is that in the design proess the user has muh to say abouthow a produt is developed. This input omes from a number of things suhas interviews, fous groups, questioners, prototype testing and more. But lateron the user does not have as muh to say about the fundamental aspets of theprodut.When designing it is neessary to emphasize on the need to design for the realusers and their goals. The tehnology should not be the only driving fore of thedevelopment proess. This should result in a system or a produt that makesthe most of human skill and judgement, should be relevant to the work in handand should support the user, rather then onstrain him [12℄.User-entered design is entered around the user. Users are involved as muh aspossible in the design proess in reating the produt. Involvement from the useran of di�erent level, examples of user involvement are observing users., expertusers designing and evaluating prototypes. The user-entered design proess ishighly iterative, there are many tests and revisions until the produt meets theusability requirements set that produt.These are the ativities that make up the user-entered design proess, from theISO 13407:Requirements gathering - Understanding and speifying the ontext of userRequirements spei�ation - Speifying the user and organizational require-mentsDesign - Produing designs and prototypesEvaluation - Carrying out user-based assessments of site/produt
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Figure 2.1: Waterfall proess2.4 Software Design ProessSoftware design proess is a proess that is used to develop a software produt,sometimes alled software life yle or software proess. For these proessesthere are several models, eah model desribes an approah to a variety of tasksor ativities that take plae during the proess.In software development there are a ouple of design proesses, few of them arelisted here below.
• Waterfall proess
• Iterative proess
• Extreme programming proess
• Formal methods2.4.1 Waterfall ProessThe water fall proess is basially a linear proess. Where eah step has to beompleted before ontinuing to the next step. These steps [7℄ are:1. Requirement Analysis
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Figure 2.2: Simple Iterative proess2. Design3. Implementation4. Veri�ation5. MaintenaneThe name of theses steps may wary as may the preise de�nition of eah step.However, what is ommon with all versions of the waterfall proess is that isstarts with some kind of requirements analysis, then omes the design, afterdesign omes implementation, veri�ation and at the end there is maintenane[7℄.The waterfall proess is not �awless, it does not take into onsideration thatrequirements may hange over time. When one phase is ompleted then thatphase is done and should not be hanged. The idea of iteration was not built inthe waterfall proess philosophy. As the waterfall proess is used today, it hassome level of iteration in most versions.Another onern regarding the waterfall proess is that it was never built in away to give designers the opportunity to evaluate and review with users.The proess has the primary advantages that it is lear and de�nitively resultsin a produt at the end of proess.



18 Theory2.4.2 Iterative ProessThe iterative proess assumes that the �nal produt an be made orret the�rst time. The phases are repeated until the produt passes spei�ation:1. Identify needs, establish requirements2. (Re)Design3. Build an interative prototype4. EvaluateThe iterative proess is more appropriate for the design of produt that has alarge degree unknown. This phases an also be seen in Figure 2.2.A variation of the iterative proess is the rapid prototyping. Important notionin rapid prototyping is that there are several levels of prototyping, alled �delity.The �delity of the prototyping an vary from text douments, drawings, mokup, and programs. These levels of prototyping allow rapid iteration of theproess. With this understanding rapid prototyping an be modeled:1. Design2. Prototype3. EvaluateThe rapid prototyping has the advantage that the designers and onsumers ofthe produt an view or try early versions of the produt. This is espeially ap-propriate for a HCI produt beause a HCI produt an not really be evaluateduntil it is "tried."2.4.3 Extreme ProgrammingThe ore methodologies of extreme programming and other agile methodologiesis that adaptability to hanging requirements at any time during the projetis better and more realisti than trying to de�ne all the requirements at thebeginning of the projet.The fundamentals of extreme programming are to name a few [1℄:
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• Write tests before programming and keep them all running at the sametime
• Produing all software in pairs
• Start with something simple and then add to it2.4.4 Formal MethodsIn software development, a formal method is a method that provides a formallanguage that desribes a software artifat like spei�ations, designs and soureode. These artifat are desribed suh that formal proofs are possible [6℄.Formal methods support preise and rigorous spei�ations of those aspets ofa omputer system apable of being expressed in the language [6℄.2.5 PrototypingIf a produt is developed inrementally a prototype might be made in some of theintermediate stages in the development proess. Prototypes are approximationsof what the end produt should be like. One idea that is often advoated is rapidprototyping, whih mean progressively developing an produt hand in hand withan understanding of the requirements.A software life yle that is based on prototyping is di�erent from the typialwaterfall model desribed before. There the requirements analysis and spei-�ation �nished before developing the produt. Prototyping is based on more�exible and iterative development model [7℄.A Prototypes an be anything from a storyboard made from paper to a soft-ware, or a ardboard mokup to a molded or pressed piee of metal. With aprototype the stakeholders an interat with the produt and envision it. Ithelps stakeholders to gain experiene in using the produt in realisti settings.There is also the possibility of exploring imagined uses of the produt [12℄.It is possible to thing of the prototype as the ommuniation devie for thoseworking on it, both designers and stakeholders. They are also very e�etive totest out ideas for yourself or test them on others.When hoosing between alternatives in the design it an be good to use a pro-



20 Theorytotype. It an answer questions and support the designer if there is somethingthat they need to get some feedbak on.There are two types of prototypes, low-�delity prototypes and high-�delity pro-totypes, there are a ouple of di�erent low-�delity prototypes to hoose from.The following table [12℄ show the advantages and disadvantages of low-�delityand high-�delity prototypes:Type Advantages DisadvantagesLow-�delity Lower development ost Limited error athingprototype Evaluate multiple design onepts Poor detailed spei�ation to ode toUseful ommuniation devies Failitator-drivenAddresses sreen layout issues Limited utility after requirements establishedUseful for identifying market requirements Limited usefulness for usability testingProof-of-onept Navigational and �ow limitationsHigh-�delity Complete funtionality More expensive to developprototype Fully interative Time-onsuming to reateUser-driven Ine�ent for proof-of-onept designsUse for exploration and testing Not e�etive for requirements gatheringLook and feel of �nal produtServes as a living spei�ationMarketing and sales toolA low �delity prototype does not look very muh like the �nal produt. Thematerials used are most often paper and ardboard of di�erent olor, post-itnotes, and many di�erent olor of pens. This means they are simple and heap,they an also be hanged quikly. They support the exploration of alternativedesign and ideas.Here are a ouple of di�erent low-�delity prototypes [12℄:Storyboarding ontains a series of skethes showing how a user might traversethrough a task using the produt being developed. It an be used with asenario to bring more detail to the written senario, o�ers the hane torole-play.Skething what the user wants to see on the display or how the user wantssomething to be represented. Some �nd it di�ult to sketh things beausethey are inhibited about the quality of their drawings.Prototyping with index ards eah ard ould represent one sreen. The



2.6 Mobile Design 21size of the ards should be about 3 x 5 inhes. It is possible to step throughthe ards to perform the task being represented. It is also possible to usethe index ards in other ways than the one mentionedWizard of Oz a software-based prototype. The user sits in front of a omputersreen and interats with the produt, while there is another person at theother end that simulates the produt response instead of the produt itself.Two ommon ompromises that often must be traded against eah other arebreadth of funtionality provided versus depth. These two kinds of prototypingare alled horizontal prototyping (providing a wide range of funtions but withlittle detail) and vertial prototyping (providing a lot of detail for only a fewfuntions) [12℄.Rapid prototypes are prototypes that are developed quikly, i muh less timethen it would take to develop a working system. By shortening the prototype-evaluation yle, the design team an evaluate more alternatives and iteratethe design several times. This improves the hane that the �nal produt issuessful and meets the user's needs [9℄.2.6 Mobile DesignWhen designing a produt for a mobile devie it is important to take into on-sideration the size of the devie and other aspets regarding the devie suh assreen size and input methods for that partiular devie.Some say that it is important to try and use the knowledge the user already haslearned using other devies suh as a personal omputer or from other devies.In the paper from Gong and Tarasewih [8℄ they suggest some design guidelineswhen designing for a mobile devie. They suggest that the following guidelinesould be used with out hange from the normal desktop guidelines.Enable frequent users to use shortuts As the user omes more familiarwith the devie, the user will want to keep the interations with the de-vie to a minimum. Time is of importane, so if repetitive tasks an beminimized, that would help the ease of use for a mobile devie.O�er informative feedbak The system should give supportive and informa-tive feedbak to the user, suh as a beep when a button is pushed and anerror message for an invalid input.



22 TheoryDesign dialog to yield losure Sequene of ations should be organized intogroups with beginning, middle and an end. Users should be given thesatisfation of aomplishment and ompletion.Support internal lous of ontrol Ations should be initiated by the user,rather than the system. That way the user feels in ontrol of the system,not the other way around.Some guidelines [8℄ need modi�ation from when used on a desktop omputer.
• Consisteny� Aross multiple platform the "look and feel" should be the sameaross multiple platforms� Elements that together make up the interfae should be kept as sim-ilar as their desktop ounterpart as possible� Methodologies for input/output should be reated as platform inde-pendant
• Reversal of ations� Mobile appliations should rely network onnetivity as muh as pos-sible
• Error prevention and simple error handling� A simple operation should never trigger something potentially harm-ful
• Redue short-term memory load� Rely on reognition of funtion hoies instead of memorization ofommands� Use modalities suh as sound to onvey information where appropri-ateAdditional guidelines for mobile devie interfae design. Following these anbe ritial due to the partiular harateristis of mobile devies.Mobile devieinterfae design is more restritive than desktop interfae design beause ofrelatively limited omputing and ommuniation power, smaller platform sizes,an always-hanging ontext, and smaller amounts of user attention.Here follow some additional guidelines [8℄:
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• Design for multiple and dynami ontexts� Allow users to on�gure output to their needs and preferenes (e.g.,text size, brightness)� Allow for single- or no-handed operation� Have the appliation adapt itself automatially to the user's urrentenvironment
• Design for small devies� Provide word seletion instead of requiring text input
• Design for limited and split attention� Provide sound and tatile output options
• Design for speed and reovery� Allow appliations to be stopped, started, and resumed with little orno e�ort� Appliation should be up and running quikly
• Design for "top-down" interation� Present high levels of information and let users deide whether or notto retrieve details
• Allow for personalization� Provide users the ability to hange settings to their needs or liking
• Design for enjoyment
• Appliations should be visually pleasing and fun as well as usableThe initial design should fous on the main sreens. At this point, seletionof user interfae elements omes into play. However, the exat details of theuser interfae may not be pinned down and sub- sreens, suh as alerts, may beignored until later on [11℄.It's important to onsider the usage frequeny and likelihood of your user se-narios. More frequently used ommands and settings should be easier to �ndand faster to exeute. To make your appliation's important features easilyaessible, hoose the appropriate user interfae element [11℄.



24 Theory2.7 Partiipatory DesignThe partiipatory design proess tries to atively involve the end users in thedesign proess. Doing this helps to ensure that the produt meets their needsand is usable. There is not just one way to do this, there are di�erent methodsto aomplish this. Examples of partiipatory methods are PICTIVE, CARD,workshops and ard sorting, all the methods will be disussed in more detail alittle later.The basi model ould be desribes as inviting users to move in for the durationof the projet to share your o�e and the work. Partiipatory design is bestused early on the development proess.Partiipatory design expets a lot from users and developers, it however promiseshigh rewards in terms of superior designs losely �tted to atual usage [3℄.2.7.1 PICTIVEPICTIVE (Plasti Interfae for Collaborative Tehnology Initiatives throughVideo Exploration) uses low-�delity o�e items and a olletion of design objetsto explore spei� sreen and window layout for a produt [12℄. The motives forthis tehnique were:
• empower users to at as full partiipants in the design proess
• improve knowledge aquisition for designIn PICTIVE session, that an be one-on-one or a small group, o�e supplies,suh as pens, penils, paper, stiky notes, ards, et., and some design itemsfrom the designers, suh as dialog boxes, menu bars and ions, are used. Thenjointly the users and the designers onstrut the design. New items an be addedusing the pens or some of the other items. All this is done on shared designsurfae where designers and users have equal opportunity to present their ideas,see �gure 2.3. What happens on the shared surfae is then reorded [12℄.2.7.2 CARDCARD (Collaborative Analysis of Requirements and Design) is a form of sto-ryboarding. CARD takes a more marosopi view of the task �ow, PICTIVE
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Figure 2.3: PICTIVE sessiononentrates on the detailed aspets of the system. CARD emphasizes on higherlevel of abstration and work �ow, it does not onsider detailed sreen design.CARD an be used to omplement PICTIVE as it provides di�erent granularityof fous [12℄.2.7.3 CARD and PICTIVECARD and PICTIVE sessions are similar in many ways, espeially how theyare onduted. The emphasis in eah one is not the same. In the PICTIVE theemphasis is mostly three things
• User generated senarios, preferably on their own
• Developers reate design templates
• Working together the users and the designers generate design alternativesIn the CARD sessions the emphasis is on work �ow, not sreen design andhigher level of abstration. PICTIVE and CARD ab be used together, beausethese methods are not exploring the same things. They are also ideal methodin partiipatory design sine they both involve the user in taking the designdeisions [12℄.



26 Theory2.7.4 WorkshopThe partiipants that should attend a partiipatory design (PD) workshop [5℄are designers, business representatives and users. There they work together todesign a produt. The bene�ts of a PD workshops are
• The users voie an be heard in the design proess, that inreases theprobability of a usable design
• Tehnial and non-tehnial partiipants an partiipate equally
• Developers an meet, work with and understand their users
• Provides a forum for identifying issues
• They are highly produtivePD workshops are most e�etive early in the design proess, when ideas are lessonstrained by existing ode or other things.2.7.5 Card SortingThe ard sorting [2℄ tehnique explores how people group items, from thosegrouping it is possible to develop strutures that maximize the probability ofusers being able to �nd them.
• It is easy and heap to do
• Gives information that should help the designer to understand how peopleare likely to group items together
• Helps identify items that are likely to be di�ult to ategorize and �nd
• Helps identify terminology that is likely to be misunderstoodCard sorting should be used when items have been identi�ed and need to ate-gorize them. It is very good to use this tehnique to de�ne web site strutures.



2.8 Communiation 272.8 CommuniationCommuniation is a proess that allows people to exhange information by sev-eral methods. People have ommuniated sine the early ages. All this time theway people ommuniate has evolved as the tehnology moves forward.A fundamental aspet of everyday life is talking, it varies among soial groupsand and aross ultures what is being irulated. It is possible to divide thesoial mehanism into three main ategories [12℄:
• the use of onversational mehanisms to failitate the �ow of talk and helpto overome breakdowns during it
• the use of oordination mehanisms to allow people to work and interattogether
• the use of awareness mehanisms to �nd out what is happening, whatothers are doing and, onversely, to let others know what is happeningIt is easy to fall into the habit of thinking of graphial user interfaes in termsof graphis and miss the fat that software user interfaes support a number ofalternative hannels or modalities for ommuniating with users. The designerhas text, olor, sound available to him, in addition to graphis. The goal is toombine all that, and e�etively and eonomially ommuniate with the user[3℄.Nowadays, people use many things to ommuniate with eah other in theirdaily lives. Mobile phones, PDA and laptop omputers are among many thingsthat people use to ommuniate with eah other.The produts that are most popular with the average user today are the follow-ing:
• Messenger
• Phone� Calling� Text messaging
• email



28 TheoryPeople are onstantly ommuniating with eah other. The demand that auser an ommuniate with anyone in the way that the user wants and, moreimportantly, where ever the user wants, is beoming higher.2.9 Evaluation MethodsThe methods listed here below are used in evaluation of produts.2.9.1 Think Aloud TestingA think aloud test session is done with a test failitator and a typial user. Theusers get tasks, from the test failitator, that they have to solve. While solvingthe tasks the user has to think aloud, for example say what they are unsure of,what they expet the produt to do, how they interpret error messages et.A think aloud test has a wide sope. It an be used both to test beginner's �rstmeeting with the produt and also experiened users one it has been runningfor a while and needs to be updated. It an be used on a spei� part of aprodut or an entire produt. It may also be used on prototypes and otherproduts that are still in prodution [10℄.2.9.2 Quik and Dirty EvaluationA "quik and dirty" evaluation is when designer informally get feedbak fromusers or onsultants to on�rm that their ideas are in line with user's needs anlikes. This kind of evaluation an be done at any stage of the development, thefous is on fast input rather than arefully doumented �ndings. In the laterstages of the development meetings may our to deide on a spei� think inthe design for example an ion or graphis [12℄.2.9.3 Usability TestingUsability testing involves measuring typial users performane on arefully pre-pared tasks that are typial for those that the system was designed. The per-formane is measured in number of errors and time to omplete a task. While



2.9 Evaluation Methods 29the users perform these tasks, they observed and reorded on video and theirinterations are logged with a software. All this data is then used to alulateperformane times, identify errors and help explain why the users did what theydid [12℄.2.9.4 Field StudiesField studies are done in their natural settings with the aim of inreasing un-derstanding about what users do naturally and how tehnology impats them.They an be used to produt design to [12℄:
• Help identify opportunities for new tehnology
• Determine requirements for design
• Failitate the introdution of tehnology
• Evaluate tehnologyQualitative tehniques that are used in �eld studies are for example interviews,observation, partiipant observation and ethnography. The hoie of tehniqueis often in�uened by the theory used to analyze the data.There are two overall approahes to �eld studies. The �rst involves observingexpliitly and reord what is happening, as an outsider looking in. Qualitativetehniques are used to gather data, whih may then be analyzed qualitativelyor quantitatively. The seond involves the evaluator to be an insider or even apartiipant. Ethnography is a partiular type of insider evaluation in whih theaim is to explore the details of what is happens in a partiular soial setting[12℄.2.9.5 Preditive EvaluationIn this type of evaluation the experts apply their knowledge of typial users,often guided by heuristis, to predit usability problems. Another approahinvolves theoretially-based models. The key harateristi of preditive evalu-ation is that users need not be present, that makes the proess quik, relativelyinexpensive, and thus it is attrative to ompanies. But it has limitations thatneed to be onsidered.



30 Theory2.10 Gestalt LawsThe Gestalt laws are rules that desribe the way we see patterns in visual dis-plays, see Figure 2.4. These are very old rules that have endured for quite sometime. Seven Gestalt laws [13℄ and related design priniples are presented here:Proximity spatial proximity is a powerful pereptual organizing priniple, it isvery useful in design. Things that are lose together are generally groupedtogether.Similarity Shapes of individual pattern elements an determine how they aregrouped. Those elements that are similar tend to be grouped together.Continuity (Smoothness) People are more likely to onstrut visual entitiesfrom smooth and ontinuous elements, rather than elements that haveabrupt hanges in diretion.Closure People tend to see losed ontours as an objet. People have thetendeny to lose ontours that have gaps in them.
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Figure 2.4: Examples of Gestalt laws
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Chapter 3Gathering of Requirements
This hapter an be split in two parts. The �rst part overs the preparationof the interviews, the exeution of the interviews and the outome from thoseinterviews. The seond part overs the workshop, whih an be split in threeparts, that is preparation, exeution and outome.3.1 IntrodutionGathering requirements is very important. In the life yle model introduedin the last hapter, in Setion 2.3.4, the requirements gathering is done at thestart of the development proess. Up to this point the only material that hasbeen gathered is the ideas and suggestions from the author of this thesis.At this stage the users, that is university students, need to get involved in thedesign to gather information about their requirements for suh a prototype. Itis very important to involve the users in order for the prototype to be usefuland suitable for them. The prototype has to have features that the users willuse and/or want to use, so the prototype supports the users in the right way.To gather information about what users needs are in a prototype like this, it is



34 Gathering of Requirementsimportant to talk to users fae to fae and explore ideas and onepts regardingsuh a prototype. The best way to ahieve that is by onduting interviews withusers. Those interviews should give information about what users want to dowith suh a prototype and how it ould support them in their daily lives bothon and o� ampus.After analyzing the information gathered in the interviews, a workshop is setup. During the workshop some design ideas are explored further and possiblynew design ideas are reated as a result.Questionnaires are also a tool to gather information from users. However theyare better suited for when you need to ask users questions that are mostlyYES/NO question. They are not well suited to explore new ideas and newonepts. It is important to get ideas and suggestions from the users. Doingthat with questionnaires is very hard.A paper ut out, similar in size, of the Nokia 770 was handed to the partiipants.The partiipants need to get a feel of the devie. They were told that theprototype being developed was to be used on a devie, similar to that one.Then the partiipants were asked if they ould see anything to be onernedabout using a prototype like this on a devie like that.3.2 Interview PreparationThe author performed a ouple of brainstorming sessions, asking himself twoquestions:
• What does a student want to be able to do with suh a prototype?
• What features would be useful for a student?Beside brainstorming in the normal way, some speial brainstorming sessionwere done. Beause this prototype is for a mobile devie some brainstormingsessions were done "on the move". What is meant by that is that you imaginefor example you are a student with suh a prototype walking outside, on thebus or train on the way to shool, at home or walking around ampus. Whatwould a student want to be able to do? What information wants he/she to beable to aess?In these brainstorming sessions it is important to realize what are the orefuntions for a student. Who does the student want to ommuniate with? Is it



3.2 Interview Preparation 35with for example friends, family, professors, university sta� or other students onampus? Those are all valid options and need to be onsidered. Also questionsthat need to be onsidered. What does the student do on ampus? What doeshe/she do o� ampus?All the questions mentioned here above are important and need to be onsideredto realize what a typial user needs from a prototype like this. The interviewstruture, whih is reated for the interviews, try and apture information fromthe users that answer these questions.Two senarios were written to explore what users would want to be able to do.Some of the questions that are in the interview struture, see appendix A, ameafter doing these senarios.Senario 1I am a new student in Eletrial engineering at this university. Iam a sport fanati I like all types of sport espeially football andhandball. I prefer Linux rather than windows. It is hard to �ndpeople that have same interest when you know no one. I try and�nd this information on the message boards that are all over theampus. There are often so many advertisements that I do not re-ally bother with reading all of them, so maybe I am missing out onsome ativities that might interest me. It also bothers when go tothe anteen only to �nd out that what they are serving is pork andpotatoes, whih I do not like.Senario 2Me and a ouple of my friends are in the same lass and are go-ing to be in a group together. However, there is one problem withour group. We are all very busy with other ourses and personalstu�, so it is hard for us to set up meetings and organize the groupwork. We do not all live on the ampus, for some of us it takes overan hour to get to the ampus.To establish what kind of people the users are, demographi questions weremade to ollet that information. Those questions are:
• Birth year?
• Male/Female?



36 Gathering of Requirements
• Family� In a relationship?� Married?� Children? If yes, how many?It is important to know what users do both on and o� ampus on a daily basis.Equally important is who do they ommuniate with and what do they wantto ommuniate. The following questions, ativity questions, were asked to �ndthat out:

• What are your ativities at ampus?
• What are your ativities o� ampus?These questions are suppose to answer what ould our users be doing outsidethe ampus. What other obligations do they have to ful�ll? It an also be verydi�erent what people are fousing on, it is very likely that users that are over30 years old have other priorities than users that are 20 years old.Another set of questions, devie/program questions, were made to help realizewhat users are used to work with and how muh omputer or tehnial skill theyhave. The following questions were asked to ollet that information.
• What devies/programs do you use to ommuniate with otherpeople?� Computer

∗ MSN (or similar programs)
∗ MySpae (or something similar)
∗ Blog
∗ Podast
∗ Email
∗ Skybe(or similar programs)
∗ Disussion forums
∗ Do you know any similar to ommuniate with peopleusing your mobile phone?� Phone
∗ Call
∗ SMS
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∗ Video all
∗ MMS
∗ Voie mailA set of questions, exploration questions, were reated to explore potential fea-tures for the new prototype. The following questions should help ollet thatinformation.

• What do you want to ommuniate? Why?
• How would you like to ommuniate?
• What would you like to be able to do with a soial networkingprogram? Why?
• How ould suh a program support you in your daily life?
• How ould suh a program be helpful for a university student?
• What would suh a program have to feature for you to use it?
• What is the di�erene in ativities between what you do at am-pus and outside ampus?The interview struture as a whole an be seen in Appendix A.3.3 InterviewsThe interviews were onduted in the environment that the partiipants foundbest suited. It is important that the user feels good during the interview andbeing in an environment that is familiar helps a lot.Six interviews were onduted with users. There was no bahelor student inter-viewed, only M.S. and Ph.D students.The students that partiipated in these interviews an be split in three groups,where the �rst group onsists of two M.S. students, the seond group onsistsof three Ph.D students and at last there is student that is in the fourth year ofstudy.All partiipants exept for one were from DTU. However, all the Ph.D. parti-ipants were from DTU. The only student that is not from DTU, goes to the



38 Gathering of Requirementsshool of nursing in Hillerød, that student is in the fourth year of study asmentioned above. In this group there are two women and four men.All the interviews were strutured in the same way. These interviews were allsplit in two setions. The �rst setion is were the user answers some demographiquestions about himself, some ativity questions and devie/program questions.The seond part overs the exploration questions.The �rst part was very strutured, it was literally a question and answer session.A question was asked and the user answered that question.The seond part, is more of a disussion rather than diret questions. Thereason for that is that during the �rst interview these questions (in appendixA) were asked diretly as all other questions in the interview struture. Thatapproah did not give good result, there were not that many omments thatame from that session. The user ommented on that it was hard to answerall those questions. In the next interview after that, it was deided to take adi�erent approah with these questions. This approah was to disuss thesequestions and over all the questions in the disussion rather then asking themdiretly. That way it was very important for the ondutor of the interview tobe sure all the topis or questions were overed. That gave muh better resultand the rest of the interviews were onduted in that manner.To keep the disussion going the interview ondutor sometimes had to introduea design idea and the users were asked to omment on this new design idea. Itwas di�erent between interviews how often this needed to be done. The userswere asked to omment on this new design idea. Sometimes the users ame upwith new ideas based on the idea presented to them or that idea gave theminspiration for a new idea. With this approah the disussion was kept alive sothat all the questions from the interview struture was overed.In some of the interviews the partiipants did not ome up with new any ideasstraight away. It is perhaps too muh to ask of the users to ome up withsomething totally new in just a ouple of minutes. Sine the prototype has justbeen introdued to them for the �rst time. A possible solution to this ouldhave been to introdue the prototype to them, very shortly, and after two tothree days take the interview. That approah ould have given better results,sine they ould have more time to onsider their needs. The users ould in thattime establish ideas on their own and present them in the interview.



3.4 Interview Outome 393.4 Interview OutomeThe notes from the interviews and demographi information about all partii-pants an be seen in Appendix B. The main result from the interviews will bepresented here below.After the interview data had been analyzed it was lear that all partiipantsmostly used messenger and email to ommuniate with others. All partiipantsommented on that would be something useful to them. However, some om-mented that you are not as fast at typing on your typial mobile phone as youare on your omputer. The partiipants thought it would be useful to be able tosend and reeive email on your mobile phone, but it is not onvenient to writelong emails on your typial mobile phone or PDA.All interview partiipants used mostly MSN messenger or similar messengerprogram to ommuniate with people and for more formal ommuniation theyused email.At least two students expressed their opinion on having some kind of an orga-nizer for them. That would support them in a similar way as a Filofax does.Four students mentioned that if suh a program should be usable for them, orother students they would have to have aess relevant information from theiruniversity. The DTU students said that it would be useful to have some of thesame funtions that they have on the Campusnet in this kind of a prototype.The funions they mentioned are for example email, alender, grades and more.At least three partiipants thought, when presented with the idea that theyould make a personal pro�le for themselves, that it ould give some interestingpossibilities. It should be mentioned that no one of the partiipants presentedthe pro�le idea diretly, but there were omments that suggested that it ouldhelp. Among the ideas that ame up regarding the pro�le were the following:
• Find a group partner at the start of semester
• Find a suitable partner for a master thesis
• Find people with same interests
• Find people that an play football or other sports at the same timeIt is of ourse important for the users to be able to see information that isrelevant to their studies. At least one partiipant mentioned that for him to use



40 Gathering of Requirementssuh a program he would have to be able to see information that he an aessthrough the Campusnet, suh as email, messages and groups.3.5 Workshop PreparationAfter reviewing the data olleted from the interviews a simple paper prototypewas made before the workshop session, the purpose of this prototype was toget the users to omment on it. It is also possible that they want to hangesomething, so things like sissors, pens (in di�erent olors) and paper should beavailable for the users.It an be di�ult to explain some hanges to the prototype verbally, sometimesit is neessary to show by doing some adjustments to the prototype or reatea totally new sreen to explain. It is important for the users to have the toolsto do these hanges, if they want to. In Figure 3.1 is one sreen from theworkshop, the last four things written there were written by the partiipantsin the workshop. It is in ielandi and it means, in this order, interests, homeaddress, phone and aademi interests. All three sreens for this simple paperprototype an be seen in Appendix C.

Figure 3.1: Sreens for the simple paper prototypeAfter onduting the interviews it was lear that some hanges had to be made



3.6 Workshop 41regarding how notes were taken in the workshop and following test sessions.Sine there was only one person taking notes as well as onduting the interviewitself, there was good hane that some important and good omments ouldbe missed. Due to the fat that there is one person doing what should be donewith at least two people. Therefore it was deided to reord on a ditaphone allworkshops and test sessions, that is if the persons partiipating allowed it.The interview struture used in the interviews is used as a guideline for whatshould be overed in the workshop session.A simple paper prototype, with three sreens, was made for the workshop topresent to the partiipants and get feedbak from them on the mokups. Thosewere:Sreen 1 This is an overview sreen for the prototype and had some buttonson itSreen 2 This sreen was the personal pro�le. Some items were in the pro�le,however a few items were deliberately left out. To try and get some ideasfrom the users what should be in the pro�le.Sreen 3 This was a sreen that shows how you would set the priority for thepro�le. The idea ame from WindowsrXP.All these sreens from the simple paper prototype an be seen in Appendix C.3.6 WorkshopThe Partiipants in the workshop are two, one woman and one man. The womanis a bahelor student and the man is a master student.The struture of the workshop is similar to the interview but without the demo-graphi part being as detailed as before. In addition to that, the partiipantsare asked to omment on simple mokups that were made after the interviews.It was muh easier to keep the partiipants going in the workshop omparedto the interviews. Why? That is hard to say. Maybe that is just the way thepartiipants are or maybe they felt more omfortable knowing that they werenot alone and ould disuss things with someone in the same situation as theywere in. Even though it was better than in the interviews the ondutor had



42 Gathering of Requirementsto keep the disussion going in the right diretion, but not as muh as in theinterviews.These mokups were made after the data from the interviews had been analyzed.These mokups were made just so that the users ould get a feeling of what itshould ontain and what it is suppose to look like. They were made usingwhite paper and post-it notes. To make it easier for user to make hangesor add something if needed. The mokups inluded some of the ideas and/orsuggestions that ame in the interviews, but also other design ideas. One ofthese mokups is displayed in Figure 3.1.The workshop session started with a disussion. Answers to the questions fromthe interview struture were the aim of that disussion. It was very similar asin the interviews, the users were not oming up with ideas on their own, butwhen presented with an idea they were quik to omment and form their ownideas based on the ones presented.When asked to omment on the mokups made for the workshop they om-mented on them with out muh hesitation. It was easier to keep them goingwith the mokups ompared to the disussion in the beginning of the workshop.3.7 Workshop OutomeThe notes from the workshop and demographi information about both parti-ipants an be seen in Appendix D. The main result from the workshop will bepresented here below.It was interesting to see how the workshop was di�erent from the interviews inmore than one way. Design ideas were brought up through onversation. Theusers seemed to be more omfortable with disussing design ideas with someoneelse than the designer, it seemed more natural than in the interviews. Maybethat gave them the on�dene to ome forward with their ideas and ommenton the mokups presented to them. Comments and disussions about designideas were muh more and better than in the one-on-one interviews.What was very interesting was to see the di�erene between when the partiipantwere asked to ome up with ideas on their own and when they had a sreen fromthe simple paper prototype in front of them. It was muh easier for them topoint to the paper mokup in front of them and omment on that, rather thanif they had to ome up with something on their own. There were a ouple ofideas that ame from suh irumstanes with the prototype.



3.7 Workshop Outome 43Among the ideas that ame up during the workshop session were:Ideas and Comments from Partiipants:
• Help a large group to shedule a meeting so that everybody an attend.This should be automated, meaning that you should only have to push onone button and the program should then present an answer
• Would like to read notes from the teaher on the bus or train.
• A alender should be inluded, with appropriate funtions
• On the front page there should be a �eld that shows you new messagesthat have been sent to you
• Would like to have timetable in the pro�le
• "I would like to see on a map where my lasses are, maybe by using GPS."(He says)
• Would like to have some noti�ation about messages on the front page.
• She wants to see on the front page how many new emails there are waiting,indiated with a number behind the email name on the front page.
• "I would like to have the agenda for that day on the front page." (He says)
• Four di�erent levels of visibility for the pro�le depending on how wellhe/she knows the person. Going from those who see the most to the whosee the least� Me� Friends� Groups� General
• She likes that the pro�le has a piture.Other Ideas and Comments from author:
• Their should be some kind of a privay ontrol on the personal pro�le.Would like to be able to set the visibility of the pro�le for eah group
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Chapter 4Low-Fi Prototype Design
This hapter overs the paper prototype test sessions. There is an initial versionof the paper prototype, that is made by the author. After the �rst 4 test sessionsthe prototype is modi�ed aording to omments from the users and what hasbeen observed in the test sessions. This is iteration one. Then, for iteration two,the yle start all over again. The proess is the same with four test sessions.4.1 The Paper prototypeIt is lear that the next phase of the development yle is the design phase andto build an interative version of the prototype as is shown in Figure 2.2 inSetion 2.4.2. A paper prototype was reated and users tested the prototype.The paper prototype is made from paper, as the name indiates. For thisprototype a white paper, yellow post-it notes, and four di�erent olor pens(red, blue, blak and green)were used to make the prototype.All the buttons on the prototype were made in the same way, to keep onsistenythroughout the prototype. Furthermore, the name on eah button is used as aheading on the next sreen that the button leads to. It ould ause problems for



46 Low-Fi Prototype Designthe user if he/she pushes a button and goes to a new sreen and the name onthe button he/she pushed is not anywhere on the new sreen. The user ouldthink that he/she is not in the right plae or that he pushed the wrong button,when he/she really is in the right plae.It was lear after the �rst ouple of interviews that to make a soial networkingprototype for a university student it need to have a lot of information andfeatures from the universities ICT systems to be suessful.4.2 Iteration 1In this iteration the ore user tasks are tested. These tasks are something thatthe user will do often or are very important for the use of this prototype.These are the following three tasks:
• Create a pro�le
• Create a group
• Create an event in the alendar4.2.1 The Paper PrototypeThe main purpose of this version of the prototype was to explore user tasks.When designing this paper prototype the main aim was to keep everythingsimple and try to keep everything within reah. That meaning that you shouldnot have to go a long way for something that is going to be done very often.In this prototype all button were made in the same way to keep onsisteny.Also aording to the Gestalt laws [13℄, things that have the same funtion andhave similar appearane are grouped together. Examples of this an be seen onthe �rst sreen, where all buttons are together on the left, see Figure 4.1 it isthe sreen on the upper right in the �gure.
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Figure 4.1: Sreens from paper prototype4.2.2 Test SessionsThe paper prototypes that were used in these test sessions an be seen in Ap-pendix C.Four test sessions were onduted with users. No bahelor student partiipated,only M.S. and Ph.D. students. The M.S. students were two and both werewomen. The Ph.D. students were also two and both were men.One woman was from the Nursing shool in Hillerød, otherwise all partiipantswere students from DTU.In the test sessions the user used a pen from the Nokia 770 that is used to inputdata in the devie. There were three tasks, those stated above, that the userhad to do in the �rst iteration.The tasks were performed in the order they arestated.The �rst task is to reate a pro�le. This pro�le is something that the user anuse to �nd people to work with in his/hers ourses. It also ould be possible touse this pro�le to �nd mathing people for a master thesis. The pro�le is split



48 Low-Fi Prototype Designin two parts, that is a general pro�le and a private pro�le. All shool relatedinformation is in the pro�le suh as name, age, department and timetable. Inthe private pro�le there is more of personal information like home address, homephone number, mobile phone number and personal interests.Creating a group is something that a student probably does many times eahsemester. The only thing that needs to be done to make a group is to give ita name and it is optional to put in some text to desribe the group. Then itwould be possible to send invitations that the reeiver would get in an email.However, there is no need to do that straight away, it is optional and an aswell be done later.The reate event task adds an event in the alender, to reate an event you needto put in a date and name. Other things like loation, partiipants, desriptionand repeats is optional and does not have to be �lled to �nish the reate eventtask.It is sometimes not enough to get a group of people to partiipate in testinga prototype. As in this ase it is important to put partiipants in the rightirumstanes, like the user has to put himself/herself in someone else's shoes.The irumstanes for the users were that he/she is a new student at a newshool. The shool might be in a foreign ountry but did not have to be. Theuser needs use this prototype and do the tasks that are given to him. The usershould think of that the pro�le is going to be used to �nd mathing people basedon that pro�le.Eah task whih the user performed was done using the think aloud method[10℄, that basially mean that the user tried to say everything he/she is thinkingwhile he/she is doing the task. After ompleting eah task it was disussed withthe test ondutor. Examples of questions that were asked were:
• Was there something missing?
• Did this make sense?
• What would you like to hange?4.2.3 Test Session ResultThe result from the test sessions have been split into two groups, suggestionsand omments from the users and suggestions and omments from the author.



4.2 Iteration 1 49The omments and suggestions refer to features in prototype or new featuresthat would be nie to have in this prototype. Information about the partiipantsand their omments an be seen in Appendix E.The �rst two test sessions were not done exatly the same. The di�erene wasthat in the �rst one the disussion took plae after the user had done all thetasks. However, in the latter one the disussion took plae after eah task.That gave better result, so after that all test session were done in that way.By disussing eah task straight away more omments and ideas ame from theuser, sine it was fresh in this memory. If the disussion did not take plae untilthe end there is more hane that the user has forgotten some omments andideas he/she had thought of earlier.After the �rst three test session it was lear that there were some things thatwere missing and something that needed to be hanged. So before the last testsession the following things were hanged:
• Gender added to the pro�le sreen
• A "Searh for group" funtion was added to the "My groups" sreen
• When reating an event in the alender, time was hanged from being justtime to having a start time and an end time.Users Suggestions and CommentsHere follow omments that the partiipants made during the test sessions.
• Gender is missing in pro�le (more then one)
• The user would like to be able to searh for group (more then one)
• When in pro�le not sure how to get bak
• The user would like to see language in the pro�le, that way you ould seewhat languages other users speaks
• The user would like to be able to ontrol who an aess their privatepro�le.
• The user would like have a personal home page in the pro�le
• The main funtion should always be in reah on every sreen, this buttonshould always be in the same plae at all times
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• The user would like to have a start time and an end time rather then justtime when reating an event.
• Di�ult to see the di�erene with groups when reating them
• What happens when you try to shedule a meeting in a time slot that isalready taken
• The user would like to see more text rather then olor in the alender
• It would be useful to have a reminder, to remind you of events in thealender
• It would be good to be able to selet aademi interest by marking inhek boxes in the private pro�le, and that should help when trying tomath people together
• Need to indiate what is mandatory to �ll in and what is not
• The user would like to have nationality in the pro�le
• Help is needed when inviting people to join groups, should be somethingthat helps you �nd the email address, not good that you have to rememberthem all
• The user would like to have a few prede�ned names in the reate eventtask, so that it would be a possibility to hoose something like "Meeting"from it, but also there should be the possibility to write a speial nameAuthor's Suggestions and Comments
• When reating an event there ould be a hek box that would indiate,if that event will take the whole day
• Would be interesting for the user to see who o� his group members are onampus
• The user would like to see the time table in the alender as well as eventsand that would happen automatially4.3 Iteration 2In the seond iteration other tasks in the prototype were explored. These tasksare these:
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• Groups� Group members� Messages� File sharing� Admin
• Find mathing people for a spei� ourse
• Message board4.3.1 Test SessionsThe paper prototypes that were used in these test sessions an be seen in Ap-pendix C.Four test sessions were onduted with users. Three bahelor students partii-pated, two women and one man. One partiipant was a M.S. student, whihwas a woman.In this iteration all but one student were bahelor students from University ofIeland, the last one was a M.S. student from DTU.The user did the tasks for iteration two listed here above and after eah taskwas ompleted, it was disussed. Then the next task was performed. The userstarted the next task at the same point as he ended in the last task.Messages board idea was more of a disussion rather then a real user task, therewas something that the user ould do. The user ould turn the message boardo� and also see what messages he/she had and delete them. The user ouldalso label a partiular message,either that the message is something that he/shewants to see again or not That was all done thinking that the prototype ouldlearn what you like and do not like.4.3.2 Test Session ResultInformation about the partiipants and their omments an be seen in AppendixE.The users did not have muh problems doing the tasks they were asked to do.



52 Low-Fi Prototype DesignAll partiipants mentioned that they did not think it would take them long touse that mathing feature and that it was easy to use. The partiipants liked theresult page, beause what indiates how muh you math with another studentis displayed as a perentage number, like 87%. Everybody liked the result page,thought it was lear and displayed exatly the right informationThere was some disussion about the message board funtion. Everybodythought it was a very interesting idea. But not all the partiipants liked thatit should learn with time what they liked, however some thought it would bea good idea. Those that did not like this idea wanted to be able to hoose theategories that they wanted to get messages from. It should, however, be veryeasy to hange the settings for the message board so that you ould get themessages that you wanted.Users Suggestions and Comments
• Did not like the word "Admin", thought group leader was more appropri-ate
• Thought that the group member sreen was good but in some situationsit ould be good to have the department
• Group members show everything that needs to be shown
• The user would like to see on the front page if there are has messagesfrom group members. Would like to see a number indiating how manymessages he/she has right next to the "My groups" button on the frontpage
• The user would like to be able to put in the goals of the group
• "Canel" button is missing in the following sreens "Write new message"in Groups, "Create folder" also in groups and upload �le.
• Thinks that there are only two roles user and admin
• Need help to �nd email address when inviting new members to a group
• Thought that it would be nie to be able to swith the message board onand o� when needed
• The result page from the mathing funtion looks good and has the rightinformation (more than one)Other Ideas and Comments from author:
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• Funtion missing to delete �le from group �le setion
• The user would rather be able to hoose ategories that he/she wants toget messages from on the message board, rather then having it learn whathe/she likes and does not like
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Chapter 5Requirement spei�ation
This hapter overs the software requirement spei�ation (SRS) for the proto-type being developed.5.1 Overall DesriptionThe prototype being developed is aimed at university students. This prototype,alled UniVersal, should support a university student using a mobile devie toommuniate with friends, family and oworkers on and o� ampus. The uni-versity student should be able to send and reeive emails in this prototype. Theuser should be able to shedule meetings and be reminded of those meetingsin the alendar. The prototype shall o�er a feature that helps the user to �ndsuitable students to work with in the ourses he/she is enrolled in. The proto-type support groups in the way that they an be reated and managed in thisprototype. Finally the prototype has a message board feature that should helpthe students to get message for example about shool ativities or interestingopen letures. Those messages appear on sreen whenever they are sent out.The aim with this prototype is that the student gets everything in one pakagein a mobile devie. This prototype really is an ICT system or possibly an



56 Requirement spei�ationextension to an ICT system, suh as the Campusnet at DTU, for a mobiledevie. It supports the student in his/hers personal life and university life.5.2 Interfaes5.2.1 System InterfaesSystem interfaes that need to be onsidered in the development are the emailand veri�ation systems. The appliation programming interfae (API) for boththose systems need to be onsidered.5.2.2 InterfaesThe general interfae is a graphial user interfae (GUI). The user should be ableto all the ations in the GUI. There is no ommand line feature implemented.5.2.3 Hardware InterfaesThe produt should work on mobile devies that have a sreen that is at least700X300 pixels in size.5.2.4 Memory ConstraintsThere are no memory onstraints to be onsidered for this produt.5.3 Funtional RequirementsIn this prototype there is only one ator and that is a university student. Inthis prototype the user an perform the following use ases:
• Login user
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• Logout user
• Create pro�le
• Find mathing pro�le
• Create event and set reminder for event
• Turn message board on and o�
• Change settings for message board
• Delete messages in message board
• Create group
• Searh for group
• Change user roles in a group
• Send message to group
• Delete group member
• Send invitation to join a group
• Insert �le in group �le sharing folder
• Send and reeive emailEah use ase will be desribed and requirements that need to be ful�lled forthat use ase to omplete suessfully will be listed.All of the use ases need some kind of a user interfae in the prototype, so thatthe user an perform theses use ases.The send and reeive emails will not be explained. That is beause that in theprototype the email handling should be done in a webmail appliation that theuniversity provides the student. That appliation should be aessible in theprototype.5.3.1 Login UserWhen the student starts the produt he/she needs to log into the system. Theuser �lls in the two text �elds and logs into the system.



58 Requirement spei�ationRequirements:The prototype shall allow the user to log into the system using a usernameand a password that he/she already has for logging into other ICT systems onampus.5.3.2 Logout UserAt any given time the user an log himself out of the system with the push ofa button.Requirements:The user is logged out of the system.5.3.3 Create Pro�leAfter logging in the student starts by �lling out the pro�le, both the open pro�leand the personal pro�le.Requirements:The prototype shall allow the user to input the following items in the openpro�le and private pro�le:
• Open� First name� Last name� Nationality� Year born� Email address� Department� Aademi interests
• Private� Address



5.3 Funtional Requirements 59� Phone number� Mobile phone number� InterestsIn addition the pro�le should inlude a piture of the user, either from theuniversity database or the user an provide one.A timetable should also be inluded in the pro�le and that timetable should beonstruted based on the ourses the user is attending at that moment.5.3.4 Find Mathing Pro�leAfter �lling out the pro�le the student an now use the �nd mathing pro�lefeature. The student selets one ourse that he/she is enrolled in from a listand should get a list of students that math the pro�le. In the result from themathing funtion it is lear what student �ts the best.Requirements:The open pro�le must be �lled out for this funtion to work.The user should be able to selet from a list a ourse to �nd suitable mathes.Those ourses should only be ourses that the user is enrolled in at that time.The items listed in the open pro�le and the timetable should be used to mathpeople together.The resulting mathes should be displayed, and it should learly indiate whatresult is the best math.5.3.5 Create Event and Set Reminder for EventThe student an shedule events and meetings in the alendar. There is anoption for the students when the event had been reated to set a reminder forthat partiular event.Requirements:



60 Requirement spei�ationThe prototype shall allow the user to input the following items when reatingan event:
• Subjet
• Date
• Start time
• End time
• Partiipants
• Loation
• DesriptionIt should also be an option to selet, if that event repeats, how it repeats forexample
• Never repeats
• Every week
• Every monthAfter a user has reated an event the prototype should o�er to set a reminderfor that event. It should be possible for the use to selet a date and time forthe reminder.There should be an update to the alendar for eah event that is reated. Isshould be possible to see how many events are going to take plae during thatday.5.3.6 Turn Message Board on and o�The user an turn the message board on and o� whenever he/she wants to.Requirements:It should be easy to turn of the message board, preferably it should be withonly a lik of a button.



5.3 Funtional Requirements 61The prototype should only show messages that the student has hosen from theategories that are available.5.3.7 Change Settings for Message BoardThe user should be able to hange the settings for the message board. Heshould be able to hoose message ategories and only messages that �t intothose ategories should appear to the user.Requirements:All ategories should be presented at one so that the user gets a good overviewof what is available.5.3.8 Delete Messages in Message BoardThe user goes to the overview of the messages that he has and an delete eahmessage that he/she does not want to have there.Requirements:All messages that the user has gotten should be in the list.They should be listed as the newest messages should be �rst.5.3.9 Create GroupThe student an reate a group for a ourse he/she is in and invite people tojoin that group.Requirements:A group needs to have a name to be reated, it should be an option to but in adesription of the group.It should be possible to send invitations to people that the user wants to inviteto the group.



62 Requirement spei�ationThere should not be two groups reated by the same user by the same name.The user that reates the group will automatially have get the admin role.5.3.10 Searh for GroupIt is also possible for a student to searh for a group if he/she thinks therepossibly is a group that meets his/hers needs.Requirements:The prototype should allow the user to searh based on any of the followingitems:
• Course name
• Course number
• Group name5.3.11 Change User Roles in a GroupThe user that has admin an hange the roles for other people in the group.Requirements:The user has to have admin role for that group to be able to hange the role ofanother person in the group5.3.12 Send Message to GroupThe student an send messages to all group members at one.Requirements:There has to be at least two members in the group for this funtions to work.The user has have admin role for that group to be able to send a message.



5.4 Non-Funtional Requirements 635.3.13 Delete Group MemberIt is possible for a user to delete a member from a group.Requirements:The user had to have the admin role for that group to be able to delete a memberfrom a group.5.3.14 Send Invitation to Join a GroupAfter a group has been reated the user an invite other members to join thatgroup.Requirements:The user has to have admin role for the group so that he an send an invite toanother person.5.3.15 Insert File in Group File Sharing FolderThe user an upload �les to a folder that is only for that group and it is possibleto reate new folders and put �les in that folder. These �les are aessible toall members of the group.Requirements:The user has to be a member of the group to be able to put a �le in the �lesharing folder.It should not be possible to reate two folders with the same name.5.4 Non-Funtional Requirements5.4.1 Look and Feel Requirements
• The prototype should be attrative to university students
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• The prototype should not user very bright olors
• Everything the user needs should be within reah5.4.2 Usability Requirements
• The prototype should be easy to use for a university student
• It should help to avoid the user making a mistake
• The users should want to use it
• It should be easy for a university student to learn to use the prototype
• The prototype shall use symbols and words that are naturally understand-able to university students5.4.3 Performane Requirements
• The response should be fast enough, so that it does not delay that userswork on the produt
• The prototype shall be available for use 24 hours per day, 365 days peryear
• The prototype shall ahieve 99
• The prototype shall ontinue to operate in loal mode whenever it losesits link to the entral server5.4.4 Operational Requirements
• The prototype shall be used outside and inside
• It shall be used in rowded plaes5.4.5 Maintainability and Portability Requirements
• The prototype is expeted to run in a browser on a Nokia 770
• It is designed for use in a university environment, but it ould be possibleto use elsewhere.



5.4 Non-Funtional Requirements 655.4.6 Seurity Requirements
• The prototype shall prevent inorret data from being introdued
• The prototype shall reveal private information only in ompliane withthe organization's information poliy
• Only people with orret identity information an aess the prototype
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Chapter 6Hi-Fi Prototype Design
This hapter overs the Hi-Fi prototype. The initial version is made based onthe �ndings from the paper prototype sessions.6.1 The Hi-Fi PrototypeThe next phase of the development was to make a Hi-Fi prototype and getuniversity students to test it. This prototype was made in Adobe Flash andAtionSript.The Hi-Fi prototype has limited funtionality whereas more emphasis is ondesigning good sreen layout rather than funtionality. The aim of this projetis to design a prototype that ful�lls the user requirements, more emphasis hasbeen put on sreen layout design rather than implementation of funtionality.Therefore the Hi-Fi prototype with limited funtionality was reated.There are many buttons on the sreens in the Hi-Fi prototype, but only someof them have funtionality. Although some of the buttons have no funtionalitythey are put on the sreens to show what more features ould, and probablyshould be implemented, in later versions of the prototype.



68 Hi-Fi Prototype DesignThe olor seletion is based on what the author thought would �t together, with-out using strong olors. The olor seletion on the sreen layouts is not basedon anything from the users, mainly beause they did not give any omments onwhat olors they wanted. the objetive was to obtain simple and lear sreenlayouts so it would be easy and omfortable for the users to read and navigate.From earlier test session on the paper prototype in Chapter 5, the users ex-pressed the need to have the key features and information of the system some-where on the sreen where it was easy to use at any time. To support thoserequests eah sreen has the ore funtions and information on the left and up-per border. Those plaes were hosen sine it is where suh features are mostoften plaed in programs today, so it is the plae where people are most usedto having those funtions and information. In Figure 6.1 below it an be seenlearly that on the left side there are buttons that lead to a number of funtions,for example Calendar and Pro�le. In the upper setion there is a button alledFrontpage that leads to the sreen shown in Figure 6.1, also in that setion isthe date and year. All of these buttons and information stay exatly in the sameplae on every sreen. It an be seen in Figure 6.2 that all the thing mentionedhere above are in the same plae.

Figure 6.1: The frontpage sreen in the Hi-Fi prototype, iteration 1When designing for a small sreen as it is on the Nokia 770 it is importantthat the users do not have to sroll down to get the information they need.Partiipants from the paper prototype session mentioned that using sroll barsshould be avoided. With that in mind it was avoided to use sroll bars exept ifit was absolutely neessary. In this version of the prototype there are no srollbars on any sreen.In earlier test session users mentioned that it would be very onvenient to haveeverything in plain sight, so what you see is what you get. Those omments from



6.1 The Hi-Fi Prototype 69the user were used as a guideline in the implementation of the sreen layouts inthe Flash prototype. Every sreen is built based on those user omments, thatis it ontains all the information needed. If there was some information thatneeded to be displayed, a new sreen was made to display suh information.An example on the frontpage of this would be if you use the manage button forthe message board. It would have been a possibility to open all the informationbelow and in the proess put in a sroll bar. But instead, a new sreen wasmade with that information. This an be seen in Figure 6.2 below.

Figure 6.2: The message board sreen in the Hi-Fi prototype, iteration 1One of the goals for the prototype was that it would be easy to �nd whatyou needed in a short period of time. The user interfae was designed to beas simple as possible to support this. Make it lear what in the interfae arebuttons. Everything that had some funtionality was made so that it lookedthe same.The buttons on the sreen were all made so they have the same look, that isthey are all retangles with rounded orners and have light blue bakgroundwith blak letters. This was done so that the users ould identify the buttonsquikly.Atually some of the buttons on the left side of the sreen, in Figure 6.2, havepitures in them in addition to the text. For example the buttons Calendar, MyGroups Webmail and Pro�le all have pitures that relate to the usage of eahbutton. The pitures should help the users to understand the funtions of eahbutton more quikly.



70 Hi-Fi Prototype Design6.2 Test PlanThe test plan for the Hi-Fi prototype was split into three phases introdution,performane evaluation and disussion.In the introdution the partiipants were given a short verbal explanation ofwhat was going to take plae in this test session. The partiipants were re-minded of that this usability test was entered on the prototype and not theirpartiular ability to use tehnology. The partiipants were then given instru-tions to "think-aloud" during the evaluation as well as given a reminder thatthe test session would be reorded on a ditaphone.In the performane evaluation the user used a Nokia 770 devie to test the Hi-� prototype. The partiipants were then asked to omplete four tasks. Thepartiipants proeeded through the evaluation by ompleting the assigned taskswithout any guidane from the ondutor. They ould ask for help if theybeame absolutely onfused with the prototype.After the partiipants �nished the tasks they were given a disussion took plae.In the disussion the partiipants were enouraged to omment on what theythought about the prototype.6.3 Iteration 1In this iteration the main fous was on the ore user tasks, suh as reate pro�leand reate an event. Additionally some tasks that were thought to be importantto the use of the prototype, suh as �nding a mathing pro�le and hanging somesettings for the message board were also tested.A omplete list of the tasks that the partiipants had to do:
• Create a pro�le
• Find mathing pro�les
• Create an event
• Change settings for the message board



6.3 Iteration 1 716.3.1 Test SessionsFor the Hi-Fi prototype a total of three test sessions were onduted. Thepartiipants were two men and one woman. Both the men are bahelor studentsand also the woman. Two of the partiipants, one man and one woman, arestudying at the University of Ieland whereas the other man is studying atReykjavik University.Information about the partiipants and their omments an be seen in AppendixF and all the sreens made in the �rst version of the prototype an be seen inAppendix G.Three test sessions with the initial version of the Hi-Fi prototype were on-duted. After those sessions the data from the test sessions was analyzed. Fromthose results a new Hi-Fi prototype would be made, that did not introdue anynew funtions. It only addressed the omments made about the prototype inthe earlier test session. Then a �nal test session was onduted with the lastpartiipant.Not all features were implemented at this stage in the development proess, onlythe key use ases and those thought to be interesting were inluded. The listabove ontains what the partiipants had to do.For eah of these use ases the user an input data in all �elds and interatwith the prototype. There are some limitations that need to be mentioned.If the user does something that is not permitted he/she does not get an errormessage as they should. As mentioned above there are buttons that have nofuntion, but represent future features. It was deided to have those buttonsin the prototype to give the partiipants a better idea of what the prototypewould eventually be able to do. Also to see if they tried to use those buttons,even though they ould �nish their tasks without ever having to use them.6.3.2 Test Sessions ResultAll partiipant �nished the tasks their were suppose to do. The time it tookto �nish those tasks was di�erent from person to person. It seemed like all thepartiipants knew where to look when they started a new task. At least one didnot �nd the message board straight away, but it was not that muh of a delay.Ideas and Comments from Partiipants:
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• It is missing a logout button
• Would be nie to be able to hange the olors
• in the sreen with the result from the mathing pro�le funtion it wouldbe nie to be able to aess the open pro�le for eah member in the resultlist
• All the users mentioned that hey liked that some of the ore funtions hadpitures on the button, they said it would probably help them identifythem faster
• One partiipant thought that when he had to input some text the sreenwas
• Two of them thought that the result page for the mathing pro�le funtionwas lear
• There should be a lok on the sreen at all times
• It should be learer where the user is at any given time, maybe by oloringthe buttons.Ideas and Comments from the author:
• Partiipant seemed always to pik the right way to �nish the task at hand
• All partiipants understood orretly that some of the pro�le was open tothe publi an the other part was for them alone6.4 Iteration 2For the seond iteration one test session was onduted. This partiipant was awoman and a M.S. student at the Tehnial University of Denmark. She alsodid the same tasks as the partiipants in iteration one.There were some adjustments made to the Hi-Fi prototype after the �rst threetest sessions. A lok was added to all the sreens and a view pro�le button,with no funtionality, was added to the mathing result page. These hangesan be seen in Figure 6.3. The �nal hange was to olor the button in a di�erentolor than the other buttons when the user had hosen that partiular button,an example of this an be seen in Figure 6.4. This should help the user realizewhere he/she is at any given time.



6.4 Iteration 2 73

Figure 6.3: The message board sreen in the Hi-Fi prototype, iteration 2

Figure 6.4: My Groups sreen, iteration 2The following three sreens show the �nal version of the prototype, but all thesreens made in the seond and �nal version of the prototype an be seen inAppendix H.There were not many omments from the user in this test session. The parti-ipant was quik to �nish all the tasks given without muh hesitation. It waslear that the partiipant found what she was looking for sine she did not gowrong in any of the tasks that she performed. The partiipant mentioned thatmaybe instead of naming right next to the lok, Frontpage, it should maybehave the name Home as is ommon in Mozilla Firefox and Mirosoft InternetExplorer.
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Figure 6.5: The alendar month sreen in the Hi-Fi prototype, iteration 2

Figure 6.6: The reate event sreen in the Hi-Fi prototype, iteration 2

Figure 6.7: The pro�le sreen in the Hi-Fi prototype, iteration 2



Chapter 7 Conlusion
This hapter summarizes the results from the thesis and is followed by a disus-sion about the results and possible future work.7.1 Summary of ResultsThe aim of this proess was to reate a prototype with limited funtionalityfor a mobile devie. That was done by going through an iterative developmentproess. The end result is a Hi-Fi prototype with features that were developedtogether with the partiipants in the study.The features in the prototype should support a university student in his/hersdaily life, both on and o� ampus. All of the partiipants from the early inter-views to the very last test sessions have made suggestions on how to supporta university student. The main features and funtions, suh as alendar, emailand groups, ame from the initial interviews and the early test sessions. Eventhough all suggestions did not make it all the way, the requirements spei�a-tion should give lear indiation what suh a produt needs to inlude to besuessful.Through this development proess two new features were developed, that have



76 Conlusionnot been inluded in any of the ICT system that the author has seen. The �rstfeature mathes pro�les together whih should help university students to �ndother students with similar pro�le. The seond feature is a message board whihis thought of as an addition to the old ork message boards that are in almostevery building on every university ampus. This feature helps to organize allmessages in one plae, those messages are there beause the student has seletedto see those messages, it is more likely that the student looks at them.Throughout the Hi-Fi prototype test sessions the partiipants did not have manyproblems navigating between sreens in the test sessions. A few partiipants hadsmall problems but reovered very quikly and did not make the same mistaketwie. Based on those observation it an be assumed that the navigation is learand easy to learn.There were no major omplaints about the user interfae in general, the parti-ipants did have some small omments on where things should be and in whihorder they should be represented. However, not one partiipant ommented onthat the sreens were rowded and ontained too muh information. So aord-ing to those partiipants the user interfae ful�lled their requirements.7.2 DisussionAll the partiipants in this study were Ielandi. However, it would have beenbetter to obtain students from other ountries. Whereas students from dif-ferent ountries have di�erent bakground whih should give a more generalperspetive. Getting students from other ountries would probably have madethe prototype more general than it is. It was tried to obtain students fromother ountries to partiipate, but unfortunately no one ould partiipate inthis study.Even though all the partiipants were Ielandi, the students ame from fourdi�erent universities. Two of the universities are in Denmark and two in Ieland.That should help make up for the lak of non-Ielandi partiipants in thisprototype development.Even if all the partiipant were Ielandi, it is lear that those who have beenstudying in Denmark probably have other ideas than those who have only stud-ied in Ieland. They should probably have a wider perspetive.If some of the partiipant studying in Ieland had been in the initial requirementsgathering, then the result from the interviews and the workshop might have been



7.3 Future Work 77di�erent.It ould limit the usefulness of the prototype having people from di�erent uni-versities, sine the emphasis is to make a prototype that �ts all students. Maybeby doing this the prototype being developed ends up being something that doesnot �t very well for anyone. Instead if all the partiipant were from the sameuniversity then all of them should have similar needs and requirements. So it ispossible that the outome from suh a development would give a more generalresult than if the partiipants ome from many di�erent universities.Regarding the interviews, they ould have been onduted in a better manner.The ondutor did not have muh experiene onduting suh interviews. One�aw was that the author had to take notes and disuss questions at the sametime. It is possible that not all the omments were noted in the interviews. Thiswas hanged after the interviews. To try and keep that a loss to a minimum innext test sessions, all test sessions were done reorded with a ditaphone. Theondutor also took notes during those sessions.The outome from the initial interviews ould have been better. It was hardfor people to try to ome up with totally new things and features in only afew minutes. Looking bak on this phase, it would probably have given betterresults to introdue the idea to the partiipants a ouple of days before they wereinterviewed. That would have given them a little time to think about what suha devie ould do to help them in their professional and personal lives.7.3 Future WorkFrom the results there are a few interesting topis that ould be investigatedfurther. One suggestion would be to make a fully funtional prototype and testis with a big user group from one university. In that proess make a prototypewhih only ful�lls the needs of the students for that partiular university.Another interesting thing to take a loser look at is the message board. It ouldbe interesting to fully implement the message board within the prototype, itould also be done as a new appliation. Having the same funtionality, that isseleting ategories that the user �nds interesting and getting those messages.Another di�erent implementation ould be to make the message board smart,that is to implement some kind of arti�ial intelligene in it so it would graduallylearn what kind of messages the user likes and does not like.The mathing pro�le funtion ould be expanded in more ways than one. One



78 Conlusionidea is that a student ould possibly use it to �nd people who have the sameinterest as he/she does, another possibility would be to use it as a dating servie.It would be very useful to let the alendar synhronize with other alendarproduts for example with the Google alendar, Mirosoft Outlook or someother similar produts.



Appendix A Interview struture
This appendix ontains the interview struture. It is in two parts �rst is theethnographi information and the seond part are questions that the peopleinterviewed were suppose to answer.A.1 Demographi Information

• Birth year?
• Male/Female?
• Study?
• How far along in study?
• Computer skills?
• Family� In a relationship?� Married?� Children? If yes, how many?
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• What are your ativities at ampus?
• What are your ativities o� ampus?A.2 Questions
• What devies/programs do you use to ommuniate with other people?� Computer

∗ MSN (or similar programs)
∗ MySpae (or something simliar)
∗ Blog
∗ Podast
∗ Email
∗ Skybe(or similar programs)
∗ Disussion forums
∗ Do you know any similar to ommuniate with people using yourmobile phone?� Phone
∗ Call
∗ SMS
∗ Video all
∗ MMS
∗ Voie mail

• What do you want to ommuniate? Why?
• How would you like to ommuniate?
• What would you like to be able to do with a soial networking program?Why?
• How ould suh a program support you in your daily life?
• How ould suh a program be helpful for a university student?
• What would suh a program have to feature for you to use it?
• What is the di�erene in ativities between what you do at ampus andat outside of ampus?



Appendix B Interview
Here is an overview of eah interview taken in the requirements analysis. Therewere six interviews onduted.



82 InterviewB.1 Interview 1B.1.1 Ethnographi Information
• Birth year? 1980
• Male/Female? Male
• Study? Computer siene
• How far along in study? Master student
• Computer skills? Very good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes. One boy.
• What are your ativities at ampus?Go to lasses, work with group members on group projets. Talking toteahers and friends.
• What are your ativities o� ampus? Spend time with family andfriend. Like to go out on the town with friends. Plays soer with otherguys from Ieland.B.1.2 Answers and Comments
• Communiates with students that are in her group, friends, family andteahers.
• Uses almost all funtions that his phone has, that is make alls regular aswell as video alls, sends SMS and MMS and �nally he has a voie mail.
• Mainly ommuniating with friends, oworkers and family.
• Thinks that a pro�le is a onept that an be used to do many things."Having a user pro�le o�ers a lot of possibilities"
• He does not think that he would use a math making funtion to �ndsuitable group members if he did not no anyone. Does however think thatit is something that would work for other people.
• This program should be somehow onneted to the ampusnet and youshould be able to edit on your personal omputer



B.2 Interview 2 83B.2 Interview 2B.2.1 Ethnographi Information
• Birth year? 1982
• Male/Female? Male
• Study?Civil Engineering
• How far along in study? Ph.D. student
• Computer skills? Good
• Family� In a relationship? Yes� Married? Yes� Children? If yes, how many? No
• What are your ativities at ampus?Shedule meetings with oworkers. Communiate with oworkers, studentsand friends. Teah lasses. Grade homework. friends.
• What are your ativities o� ampus? Spend time with his wife andfriends. Play soer with some buddies.B.2.2 Answers and Comments
• Uses email daily. Uses MSN regularly, but does not use other produts
• When using the mobile phone he alls almost everybody, he only sendsSMS if they are very short and straight to the point
• Mainly ommuniating with friends, oworkers and family
• Would want to be easy to put information in the devie, that is typingshould be easy. He wanted to have the devie to have a laser keyboardthat ould then be used to type as on a normal keyboard
• He would want a alender in the program. It should also be onnetedwith Mirosoft Outlook
• "Everything that is important should be in reah". That is you shouldnot have to do many ation to get to where you want to go in the program
• Wants to be able to book a meeting room and see his shedule for the day.



84 InterviewB.3 Interview 3B.3.1 Ethnographi Information
• Birth year? 1978
• Male/Female? Male
• Study? Eletri engineering
• How far along in study? Ph. D. student
• Computer skills? Very good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes. One girl.
• What are your ativities at ampus?Shedule meetings with oworkers. Communiate with oworkers andfriends.
• What are your ativities o� ampus? Most of his time is spent withfamily and friends. Goes diving from time to time.B.3.2 Answers and Comments
• Uses MSN very little. He sends emails quite a bit, speially when it needsto be formal. Skybe is used to some extend. Others are not used are verylittle.
• Calls rather than send SMS. Finds that alling is the best way to ommu-niate quikly.
• Mainly ommuniating with friends, oworkers and family.
• Would want to have a good user interfae for handling emails
• "Things that are important should always be on the sreen, I should newerhave to searh a long time for those things"
• A pro�le ould be used for students to �nd suitable partners for groupwork in a ourse or for partner for master thesis
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• Would like to see some kind of a shared alender, whih you ould see ifyour oworkers are busy or not.
• Wants to be able to manage the pro�le in his personal omputerFeels the iebreaker senario [?℄ an be useful, it is very important thatyou an manage the privay on your pro�le



86 InterviewB.4 Interview 4B.4.1 Ethnographi Information
• Birth year? 1980
• Male/Female? Male
• Study?
• How far along in study? Ph. D. student
• Computer skills? Good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes. Three boys.
• What are your ativities at ampus?Meetings with oworkers and teahers.
• What are your ativities o� ampus? Spend time with family andfriends.B.4.2 Answers and Comments
• Communiates mostly with oworkers, family and friends. Using phoneand email.
• Uses only email, none of the other omputer based programs
• He primarily alls when using his mobile phone, but sometimes he sendsSMS. Other funtions he does not use
• Would like to have features that you usually have in a �lofax in the pro-gram. Suh as alender and phone book
• "I like the Blakberry and the features it has"
• He would want to be able to see news from his department



B.5 Interview 5 87B.5 Interview 5B.5.1 Ethnographi Information
• Birth year? 1978
• Male/Female? Female
• Study? Nurse
• How far along in study? B. student
• Computer skills? Ok
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes. One girl.
• What are your ativities at ampus?Go to lasses, work with group members on group projets. Talking toteahers and friends.
• What are your ativities o� ampus? Meet friends and family. "I gorunning and like to swim".B.5.2 Answers and Comments
• Communiates with students that are in her group, friends, family andteahers.
• Uses MSN, MySpae, Skype and email very muh. Other programs sheuses but not nearly as often.
• Prefers sending SMS then alling.
• "I want something that helps me write, I feel it takes to long to write onmy mobile phone"
• Wants to easily exhange �les with other people she is working with
• Would like to get a message if a group member has �nished somethingthat she needs to use to ontinue her work, whether it is by email, SMSor some other way
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• She does not �nd it appropriate to be able to see where other group mem-bers are if the devie and program would support GPS



B.6 Interview 6 89B.6 Interview 6B.6.1 Ethnographi Information
• Birth year? 1981
• Male/Female? Female
• Study?
• How far along in study? Master student
• Computer skills? Good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? No.
• What are your ativities at ampus?Go to lasses, work with group members on group projets. Talking toteahers and friends.
• What are your ativities of ampus? Spend time with her boyfriend.Likes to be outdoors , goes for walks and runs. She also like to meetfriendsB.6.2 Answers and Comments
• Uses MSN and email daily. Uses MySpae, blog and skype regularly
• Uses SMS more then alling when using the mobile phone
• Communiates with friends, family and teahers
• Would like to with out muh trouble read and send emails
• Would not use a math making funtion to �nd someone to to a masterthesis with, ould be interesting for some lasses
• The pro�le should show information that are important, suh as study,age, department, year of study, interests and more
• Would like to get a message if someone added a �le to a folder on am-pusnet
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Appendix C Paper Prototype
This appendix ontain the paper prototypes that were used in the developmentproess. First there is a simple paper prototype that was use in the workshopearly in the design proess. After that there are the paper prototypes that wereused in the test sessions.C.1 Workshop - Simple Paper Prototype
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Figure C.1: Sreens for the simple paper prototypeC.2 Paper Prototype
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Figure C.2: Sreens from paper prototype

Figure C.3: Sreens from paper prototype
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Figure C.4: Sreens from paper prototype

Figure C.5: Sreens from paper prototype
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Figure C.6: Sreens from paper prototype

Figure C.7: Sreens from paper prototype
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Appendix D Workshop
Here is information about the two partiipants in the workshop, one man andone woman. Also inluded here is the main things that ame up in the workshop.D.1 Ethnographi Information

• Birth year? 1981
• Male/Female? Male
• Study? Computer siene
• How far along in study? Master student
• Computer skills? Very good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes. One boy.
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• What are your ativities at ampus?Go to lasses, work with group members on group projets. Talking toteahers and friends.
• Birth year? 1980
• Male/Female? Male
• Study? Computer siene
• How far along in study? Master student
• Computer skills? Very good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes. One boy.
• What are your ativities at ampus?Go to lasses, work with group members on group projets. Talking toteahers and friends.D.2 Comments and Design Ideas From the Par-tiipantsThese omments are from the general disussion about this program. Whatthey would like to have in suh a program and what they want to be able to do.
• Would like to have MSN, or something similar
• Notes and timetable should be easily aessible
• Would like to read notes from the teaher on the bus
• He does not use his phone to hek emails, beause the user interfae isvery bad
• They both use SMS, espeially if they want to ommuniate somethingvery short
• Users should be mathed together using the timetable.
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• Think that the mathing funtion is something that they would try, espe-ially if they were alone
• Want to use the pro�le to make a group for lass
• "Maybe it would be nie to be able to make the pro�le similar to a MyS-pae homepage" (She says)
• They would like to hoose a projet and make a group depending on whihprojet you have hosen, this would be best to do in the beginning of thesemester or in the �rst days of lass
• "I would like to see on a map where my lasses are, maybe by using GPS."(He says)
• They like the groups on ampusnet and would like to have the main fun-tion available. You should be able to send emails and messages to groupmembers
• It would be nie if you are in a large group that you ould push one buttonand then the program would suggest meeting time that all or almost allgroup members ould attend, within a few seonds
• If you ould send your group members messages, then there shouldn't bethe ase that you get too many of them within a short time period, thatwould be very annoying
• Iebreaker is something that is interesting, she mentions that she wouldprobably try it. But he is not that interested in itThese following omments are from the disussion about the mokups made forthe workshop.
• Would like to have some noti�ation about messages on the front page
• She wants to see on the front page how many new emails there are waiting,indiated with a number behind the email name on the front page
• A alender is something that has to be in suh a program.
• I would like to have the agenda for that day on the front page (He says)
• New messages should be on the front page
• It should be able to upload ontats to use in the program.
• Synhronization with a omputer should be a possibility, referring to on-tats and alender
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• It should be possible to hange and work on the pro�le online in a personalomputer
• Would like to be able to delare deadlines, whih should be displayed onthe front page
• Did not have any additional omments on what should be in the pro�le
• Like that the pro�le has a piture
• She mentions that she would like to have the time table in the pro�le
• He says that espeially important that other group members should beable to see the time table in the pro�le
• Think that it should be possible to delare of muh of the pro�le shouldbe open to all
• They think that when you make a group you should be able to delarehow muh of the pro�le that group an see. Maybe all groups should get,as a default, should get the same rights but those rights ould be hanged
• Four di�erent levels of visibility depending going from those who see themost to the who see the least� Me� Friends� Groups� General
• They omment on that they like how email programs UI are strutured,suh a Gmail, Campusnet webmail and Outlook.
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Here is information about the partiipants in the paper prototype sessions. Atotal of 8 test sessions were onduted. Here follows some information andomments from eah of those test sessions. It should be noted that there weretwo iterations in the paper prototype phase.E.1 Iteration 1Here is information about the users and their omments in the �rst iteration ofthe paper prototype.E.1.0.1 Test Session 1

• Birth year? 1980
• Male/Female? Male
• Study? Mathematial statistis
• How far along in study? Ph. D. student
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• Computer skills? Good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes. Three boys.
• Thinks that the login page is okay
• Wants it to be optional to have a piture in the pro�le
• Gender should be in the pro�le
• Aademi interests should be dependant in whih department you are in
• The three di�erent types of groups are onfusing
• It should be possible to searh for group
• Should be optional to put in some text that goes to those who get invites,when the group is reated
• In add event it should be possible to selet start time and end time forthat event
• I you have the agenda for today it would be ool if you ould selet a timeand the add event would start with that time and the date today already�lled.
• Should be a possibility to let an event take all day
• There should be more emphasis on information in the alendar rather thenhaving it in olors
• What happens when there are on�its in the alendar
• There should be buttons with funtions that you have to do all the time,it should be on every sreen
• It should be possible to have two things at the same time in the alendar
• repeats in add event is unlear
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• Birth year? 1978
• Male/Female? Female
• Study? Studying to be a nurse
• How far along in study? B. student
• Computer skills? Ok
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes. One girl.
• It would be nie if the prototype ould remember me, instead of havingto write username and password eah time
• The timetable should be on the frontpage
• It should be possible to searh for groups
• It should be kept to a minimum what the user has to write into the pro-totype
• A text desription is missing when a group is reated
• It should be possible to selet in whih departments the group being re-ated should be visible
• End time is missing in add event
• Name is missing when event is added
• It is lear what repeats in add event means
• Personal homepage should be inluded in the pro�le
• Good aess to main ategories should be available at any time
• It should be possible to put in your own piture in the pro�le
• Unlear why department is in the pro�le
• It is a good idea to split the pro�le in two parts
• "I would always start by searhing for a group before I reate one"
• Would be very good if the item from the timetable would show up in thealendar and vie versa
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• Birth year? 1978
• Male/Female? Male
• Study? Eletri engineering
• How far along in study? Ph. D. student
• Computer skills? Very good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes. One girl.
• Some help is needed on the login page
• Gender is missing in the pro�le
• It would be nie if the pro�le would be half �lled beforehand
• There should be ampus loation in the pro�le
• The mathmaking funtion should be on the frontpage
• There should be some privay ontrol in the pro�le
• Frontpage maybe not the best word, home is better
• It should be possible to searh for groups
• A text desription should be an option when reating a group
• It should be some kind of help to �nd the emails that need to be sent forthe invitations to the group
• The alendar should inlude week numbers
• "Private and publi alendars is something that interests me"
• It should be possible to input a date and then that month would show upon the sreen
• Time to is missing in add event
• It should remind you of an event
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• It should be possible to synhronize the alendar with other alendars
• Maybe there should be information about language in the pro�le
• Would be nie to see if other group members were online
• Representing steps with 1/2 is not lear, this means half to me, betterwould be step 1 of 2E.1.0.4 Test Session 4This test session was done after some minor hanges had been done to the paperprototype.
• Birth year? 1981
• Male/Female? Female
• Study? Mathematial statistis
• How far along in study? Master student
• Computer skills? Good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? No.
• The arrows in the pro�le are not lear
• The pro�le should be pre�lled by DTU
• Should be possible to hange the piture
• Thinks interests should be in the open pro�le
• Nationality should be inluded in the pro�le
• It should be indiated what is mandatory to �ll out
• It would be nie to see who in your groups are online
• It would also be good to see if they are on ampus or not
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• Should be possible to searh for group based on a ourse
• Should also be possible to searh with ourse number
• It should be possible to see if groups are full, then how manu are missing,who are in the group
• Help is missing when �lling out the email addresses for the invitations
• Thinks repeats is not a good word in new event
• It should be possible to selet how many days are displayed at one in thealendar view
• It should be possible to see one weekE.2 Iteration 2Here is information about the users and their omments in the seond iterationof the paper prototype.E.2.0.5 Test Session 1
• Birth year? 1980
• Male/Female? Male
• Study? Mathematial statistis
• How far along in study? Ph. D. student
• Computer skills? Good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes. Three boys.
• The group members sreen show what needs to be presented
• Should be able to go into the pro�le for eah group member
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• It ould also be show pro�les as it is with show piture in the groupmembers sreen
• It is important not to have to muh information on sreen at one
• There should be a button that would show all messages for that group
• Change folder and delete �le funtions are missing in the �le sharing sreen
• Should be an option to send text with an invitation to the group
• There should be only two roles a user and an admin
• It is nie to be able to selet ourses from a dropdown box and only theourses that the user is in.
• The result from mathing funtion is presented in a good way, like that itis presented with a perentage symbol
• It is nie that it is very easy to turn the message board on and o�E.2.0.6 Test Session 2
• Birth year? 1982
• Male/Female? Female
• Study?Physiotherapy student
• How far along in study? seond year
• Computer skills? okay
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? No
• It would be very onvenient if the produt ould remember me so thatI do not have to put in my username and password every time. This isimportant if I use this produt very muh
• Admin is not a good word, group leader is better
• Good to have the possibility to show piture of group members in groupmembers
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• It should be possible to see who sent a message
• "There is noting missing if I want to sent a message"
• It should be some kind of support to �nd email, when sending invitations
• Sreen with user roles was not very lear
• It is very easy to delete a person from the group
• It is very good that it is very easy and fast to �nd a mathing pro�le
•

• It should be possible to see the pro�les of those the ome up in the results
• It should be possible to delete many messages at one
• Having ategories is a good feature, easy to hange if it is implementedlike thatE.2.0.7 Test Session 3
• Birth year? 1981
• Male/Female? Male
• Study? Physiotherapy student
• How far along in study? seond year
• Computer skills? okay
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? No
• Login sreen is good
• Interesting to be able to �nd a student that has similar pro�le to workwith
• The result page is very good and simple
• Should be able to view the pro�le in the result page
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• Not something that he would use in his urrent university
• Should help people brake the ie
• It is very good to be able to hoose message ategories
• The message board is an interesting feature, espeially if it works well
• It should be possible to have the produt remind of event
• Thinks that group members show exatly what is needed
• It should be possible to see if you have a message from one of your groupson the frontpage
• Would be nie to be able to send a message to seleted individuals in thegroup
• It is very important that it is very easy to put in many �les at one
• When you put in a �le you should have the option to put some textdesription with that �le.
• It should be possible to put in a desription of the group you have reated
• There should be a date that indiates when a �le was uploadedE.2.0.8 Test Session 4
• Birth year? 1981
• Male/Female? Female
• Study?Psyhology
• How far along in study? Bahelor student
• Computer skills? Good
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? Yes, one boy
• Feels the layout of the login window and main sreen are good
• I would like to have a Home button like in Firefox
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• The layout and the information is good for the group members. Would benie to have aess to the pro�le of other members.
• Would be nie to be able to send messages to a few seleted ones in thegroups, in addition to being able to send messages to all members
• The mathing pro�le result is simple and easy to understand
• Should be possible to view pro�les for those that show up in the result
• Thinks that is should be possible to selet ategories and get messagesbased on her seletion.
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Here is information about the partiipants in the Hi-Fi prototype sessions. Atotal of 4 test sessions were onduted. Here follows some information andomments from eah of those test sessions. It should be noted that there weretwo iterations in the Hi-Fi prototype phase.F.1 Iteration 1F.1.1 Test Session 1

• Birth year? 1981
• Male/Female? Male
• Study?
• How far along in study? seond year physiotherapy student
• Computer skills? okay
• Family� In a relationship? Yes
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• Would like to rename the frontpage button to Home
• There should be a lok on the frontpage
• It should be possible to hange the olors of the prototype
• A logout button is missing
• It would be very nie if my name was listed i the upper left orner so thatI know that i am logged into my own aountF.1.2 Test Session 2
• Birth year? 1982
• Male/Female? Female
• Study?
• How far along in study? seond year physiotherapy student
• Computer skills? okay
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? No
• Thinks that the sreen and the items in it are to small when she has toinput some text
• The representation of the mathing pro�le result is very good
• The settings button does not work
• Adjusting the olor should be a possibility
• The olor are �ne as they are
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• Birth year? 1985
• Male/Female? Male
• Study?
• How far along in study? First year law student
• Computer skills? okay
• Family� In a relationship? Yes� Married? No� Children? If yes, how many? No
• There should be a pro�le button in the mathing pro�le result so that youan look at the pro�le for those people in the result
• Changing the olors is something that the user should be able to do
• A logout button is missing
• Does not like the olors very muh in this versionF.2 Iteration 2F.2.1 Test Session 1
• Birth year? 1981
• Male/Female? Female
• Study?
• How far along in study? Master student
• Computer skills? Good
• Family� In a relationship? Yes� Married? No
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• Thinks that is should rather be hek boxes in aademi interest, ratherthan having people write some text
• The presentation of the mathing result is very good
• dropdown boxes are rather hard to use in the prototype
• The overall view is simple and it lear where loated in the prototype.
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Figure G.1: The alendar day sreen in the Hi-Fi prototype, iteration 1
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Figure G.2: The alendar month sreen in the Hi-Fi prototype, iteration 1

Figure G.3: The reate event sreen in the Hi-Fi prototype, iteration 1

Figure G.4: The My Groups sreen in the Hi-Fi prototype, iteration 1
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Figure G.5: The login sreen in the Hi-Fi prototype, iteration 1

Figure G.6: The frontpage sreen in the Hi-Fi prototype, iteration 1

Figure G.7: The mathing result sreen in the Hi-Fi prototype, iteration 1
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Figure G.8: The message board sreen in the Hi-Fi prototype, iteration 1

Figure G.9: The pro�le sreen in the Hi-Fi prototype, iteration 1

Figure G.10: The webmail result sreen in the Hi-Fi prototype, iteration 1
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Figure H.1: The alendar day sreen in the Hi-Fi prototype, iteration 2
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Figure H.2: The alendar month sreen in the Hi-Fi prototype, iteration 2

Figure H.3: The reate event sreen in the Hi-Fi prototype, iteration 2

Figure H.4: The My Groups sreen in the Hi-Fi prototype, iteration 2
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Figure H.5: The login sreen in the Hi-Fi prototype, iteration 2

Figure H.6: The frontpage sreen in the Hi-Fi prototype, iteration 2

Figure H.7: The mathing result sreen in the Hi-Fi prototype, iteration 2
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Figure H.8: The message board sreen in the Hi-Fi prototype, iteration 2

Figure H.9: The pro�le sreen in the Hi-Fi prototype, iteration 2

Figure H.10: The webmail result sreen in the Hi-Fi prototype, iteration 2
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