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1. INTRODUCTION 

1.1 Group members 

Our group consists of Håkon Råen, Linett Simonsen and Kim Urdahl-Aasen. Håkon and 

Linett attend the master program in Informatics: Design, Use, Interaction, where they are 

both in their first semester. Kim is taking the course as a single module student. 

 

1.2 Aim 

The main objective of this project is to study the transition from paper documents to digital 

applications. Our aim is to develop a user friendly prototype of a mobile application (app) 

that can work as a basketball player statistics system. The question is whether it is possible to 

make an application for more consistent data recordings, which additionally can make it 

easier to present and analyze the data after a game.  

 

1.3 Project motivation and idea 

Basketball is a sport where a lot of statistics are written down in every game to better 

understand how the players performed, and in which part of the game the team needs to 

improve. This can either be done by letting the players play different players, or making the 

existing players do more training on what they aren’t performing on. To log data the team 

usually have someone writing down stats by the sideline while the game is on. In professional 

basketball the use of  video-recordings to make sure the get the statistics right, but in the 

amateur-segment, ranging from kids league to lower division adult teams, it is necessary to 

get the statistics correctly at game speed. 

 

1.4 Research question  

Our research question is to examine how a transition from paper documents to a digital 

application can be done. In order to refine the scope, we have chosen to look more closely 

into logging of activities and the use of logged data. To specify the research question even 

more, we have chosen logging and use of data in basketball games as a case. By choosing this 

particular sport, we have to design an application for rapid movement and many simultaneous 

actions. We think this will give the project an interesting approach. 
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1.5 The users 

In this project we have decided to divide our user group into these three categories of users; 

primary, secondary, and tertiary (Eason, 1987). Primary users are the users expected to use 

the system or artifact frequently; secondary users are the ones expected to use the system or 

artifact occasionally or to use it through an intermediary; and tertiary users are those who will 

be affected by the use of the system or artifact, or those who will make decisions about its 

purchase (Sharp et al., 2007).  

 

1.5.1 Primary user - The statistics gatherer 

The statistics gatherer is the person using the application to gather the array of actions which 

happens during a basketball match.  

 

1.5.2 Secondary user - The statistics analyst 

The statistics analyst is the person who reads the statistics after it is gathered and presented in 

a readable fashion. The statistics analyst might be a player wanting to see how he/she 

performed during a game, or a team coach/manager who wants to check the performance of a 

specific player, or the team as a whole. 

 

1.5.3 Tertiary user - The administrator or observer 

The person or group responsible for the acquisition of the application or players and fans who 

are not using the application, but is still included in the statistics.  

 

1.6 How to investigate 

We have planned to have a user-centered design (UCD) process, and we will develop our 

project in accordance with the usability engineering lifecycle model, ISO 9241 (International 

Organization for Standardization [ISO], 2010). To identify the user needs, specify the context 

of use and to specify the requirements, we will start the data gathering early in the design 

process. Later on we will focus on producing and evaluating different design solutions. UCD 

is an iterative development process, but due to a limited time amount, we may only complete 

one iteration.  
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As an introduction, we will briefly introduce some theory that are related to our research 

question. We will also do a structured review on different kinds of applications that are used 

for logging and use of activity data. This will probably help us make a better decision on 

what to focus on, in addition to making sure that our prototype does not try to address a need 

that is already covered by other applications.  

 

2. LITERATURE REVIEW 

According to Cambridge Dictionary, a mobile device is any piece of electronic equipment 

such as a mobile phone or small computer that you can use in different places (Cambridge 

University Press, 2017). On mobile devices, such as smartphones and tablets, the users can 

install different applications according to their needs. An application (app), a shorter form of 

application program, is mainly a program designed to perform a specific function directly for 

the user (TechTarget, 2007). 

 

In the article “Using While Moving: HCI Issues in Fieldwork Environments”, Pascoe et al. 

(2000) examine the special needs and environment of the fieldworker, reflecting on the 

human-computer interaction (HCI) features required for a successful personal digital assistant 

(PDA) for use in the field. Minimal-attention user interfaces (MAUIs) and context awareness 

are two general principles that are discussed regarding the development of devices for use in 

extremely mobile and dynamic workplaces. The most common form of fieldwork carried out 

is data collection, and according to Pascoe et al., the unique nature of mobile usage 

requirements within this context can be identified by four characteristics; dynamic user 

configuration, limited attention capacity, high-speed interaction and context dependency. 

Some mobile devices require the direct attention of the user for the whole duration of a 

particular task. During this time all of the user’s attention is focused on the screen, and in a 

fieldwork environment this distracting process can negatively affect the data quality. The 

MAUI seeks to minimize the attention, though not necessarily the number of interactions, 

required from the user in operating a device. A MAUI attempts to shift the interaction to 

unused channels or senses, and in that way take less of the user’s attention away from their 

current activity. Context awareness enables the mobile device to provide assistance based on 

a knowledge of its environment. 
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In the article “BlindSight: Eyes-Free Access to Mobile Phones”, Li et al. (2008) present a 

prototype called blindSight, an application that replaces the traditionally visual in-call menu 

of a mobile phone. Users can interact with the application using the phone keypad, without 

looking at the screen, since the visual interface is replaced with one based on auditory 

feedback. The application also responds with auditory feedback, but this feedback can only 

be heard by the user. In this way users can get eyes-free access to the content on their phones.  

 

Mangset (2014) is in the article “Designing for acute stress in emergency situations” looking 

at the effects of stress on human performance in an avalanche rescue scenario and how an 

avalanche transceiver interface can be designed to account for stressful situations. Some 

guidelines for the interface are presented covering areas as physical ergonomic features, 

redundancy, graphical user interface, information acquisition and human error.  

 

In the article “Designing Mobile Devices for Extreme Work Environments Challenges and 

adequacy of interaction methods”, Håland (2010) presents an overview of different 

challenges in extreme environments, a review of various interaction alternatives, and a 

discussion on how the challenges affect interaction. Designing mobile devices for extreme 

work environments can be challenging in many ways. According to Håland, there are three 

main areas of challenges to consider when designing mobile devices for extreme work; 

Limited attention and/or visual capacity, possible limitations in cognitive performance and 

reduction in manual dexterity, precision, and/or mobility. As a conclusion, Håland states that 

when attempting to design an adequate interface for mobile devices in extreme environments, 

audio output and feedback, speech input and Heads-Up-Displays (HUDs) need to be 

implemented to a larger extent, in combination with more traditional interaction methods. 

Since the conditions in different extreme work environments varies, it is crucial to analyze 

the specific work context and identify the challenges and their effect on interaction in the 

design process, either by doing observations and/or conduct interviews. Interaction 

alternatives must be chosen carefully to make the design suitable for the specific environment 

it will be used in. 

 

Luff and Heath (1998) addresses in the article “Mobility in collaboration” the issue regarding 

the requirements to support mobility within collaboration activities. By examining three 
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different settings, each with differing technological support, Luff and Heath examine the 

ways in which mobility is critical to collaborative work. In the article, Luff and Heath 

reconsider the introduction of computer based records into the medical consultation, and 

explore how the technology has undermined the ecological mobility of traditional, paper 

records. Luff and Heath explore the range of ways in which the mobility of a simple paper 

document is critical to the work and communication of the medical practitioner. The 

document, which is the medical record in primary health care, is increasingly being enhanced 

and replaced by computerised records. According to Luff and Heath, paper records have in 

general some advantages compared to computerised records. They are handleable, 

manipulable, portable, dismantlable and can easily be reordered and reassembled for 

particular purposes, and these are critical features of the ways in which such document 

supports the work and interaction between colleagues, and colleagues and their clients. 

Therefore, when mobile technologies are being developed to support collaborative work, it 

may be necessary to explore in more detail how objects are used in interaction. It may also be 

necessary to examine the forms of work where the mobility of participants is critical, so that 

mobile devices can be shaped to fit the local demands of the participants in the setting. 

 

3. REVIEW OF SIMILAR APPLICATIONS 

3.1 What is out there? 

3.1.1 Easy Stats  

 

+ Easy to get started. 

+ Free (pay for extra functionality). 

 

- Only available on IOS (IPad). 

- A lot of different screens. 

- Confusing UI. 

Figure 1: Screenshot of the Easy Stats interface. 
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3.1.2 Basketball Stats PRO  

 

+ A lot of functionality. 

+ Big on customization. 

 

- Only available on IOS (IPad). 

- Expensive. 

- Complicated. 

Figure 2: Screenshot of the Basketball Stats PRO interface. 

 
3.1.3 Håndball Statistikk (Handball Statistics)  

 

+ Attractive User Interface. 

+ Easy to use. 

+ Works on phones and table. 

 

- Only available on Android. 

- No export functions. 

 

Figure 3: Screenshot of the Håndball Statistikk interface. 
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3.1.4 Strava  

 

+ Social network where users can compete 

with each other (cycling, running and 

swimming). 

+ Users can challenge themselves to 

increase performance. 

+ Support several platforms. 

+ Free (Premium version available at an 

additional cost). 

 

- If you are not into competition with your 

workout, this is not the app for you. 

Figure 4: Screenshot of the Strava interface. 

 

4. METHODS 

4.1 Data Collection 

In the early phase of the project we used a triangulation of methods to gather data regarding 

the needs and expectations of users. Triangulation is a strategy involving the use of more than 

one method in the study of a phenomenon (Taylor et. al., 2006). To capture descriptive data 

regarding user needs, we decided to conduct an interview, since this is an adequate method 

for this purpose (Lazar et. al., 2010). According to Håland (2010), it is crucial in the design 

process to analyze the specific user context and identify the challenges and their effect on 

interaction, so in addition to the interview, we also conducted an on-site observation. 

 

4.1.1 Observation 

We conducted an observation of a basketball game to gather both qualitative and quantitative 

data regarding the user context. We observed the logging procedure, and measured the 

logging frequency in 20 seconds intervals. We registered if the users had challenges with 

watching the game and taking notes at the same time, and if this had any negatively affect on 
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the data quality (Pascoe et al., 2000). We also registered if the users had any kinds of 

interruptions when collecting data. 

 

4.1.2 Interview 

We conducted an in-depth semi-structured interview with a basketball coach for an adult 

Oslo based amateur team. Since we were trying to get deeper and new insight into which 

problems to solve and what kind of solution to provide, our interview consisted mainly of 

open questions (Farrell, 2016). The interview was held in the basketball hall, and it was 

conducted just after we had observed the basketball game since we wanted to obtain some 

background knowledge of the user context in advance. Prior to the interview, we informed 

the interviewee about all aspects of the trial. Thereafter the interviewee signed the informed 

consent form, a confirmation of voluntarily willingness to participate. In the interview we 

asked questions regarding the coach’s view on statistics, and the pros and cons of the way 

logging is done today.  

 

5. EMPIRICAL FINDINGS 

5.1 Interview 

The coach was positive to our idea of developing a prototype for logging and use of data in 

basketball games. In his view, it is better to use an application for gathering data than the 

sheets of paper that are in use today. Since some of the data collectors forget to write down 

statistics, and some have difficulties knowing what data to collect, the coach has in general 

some trust issues regarding the data collected during matches. During the interview we got 

feedback regarding the coach’s wishes for the prototype. Some of the specific wishes 

included having an interface only showing the five players on the field during a match, from 

where these players are shooting from and for how long each of the players is on the field. 

 

5.2 Observation 

During the basketball game, we registered that there was a high level of noise in the hall. 

Speech, whistle- and ball sounds were dominating the soundscape. The alarm that marked the 

end of each quarter was particularly loud. We also registered that due to the fact that the hall 

was placed several storeys below ground, there was no internet connection there. During the 
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observation we registered that the data collector responsibility was shared between six 

different people. Some of them were highly concentrated and collected a lot of data, while 

others paid no or little attention to their responsibilities as data collectors. We observed that 

different ink colors were used to separate the data gathered in each quarter from each other. 

For some reason this was only done in the two first quarters. In the third quarter the data 

collector used the same colored ink as in the first quarter. We also registered that there was a 

limited amount of logging activity in the fourth quarter, and for some minutes in this quarter 

there was no one taking notes.  

 

We registered that the data collectors in general had some trouble finding the right player on 

the sheet, and to write the incident in the correct place. The logging of data was a time 

consuming practice, and we registered that the data collectors missed several important 

incidents on the field due to the fact that they had their attention on the paper sheet. We 

measured the logging frequency fifteen times in 20 seconds intervals. The average logging 

frequency in these intervals was 0,93. 

 

 

Figure 5: Today data is gathered by pen and paper.  

 

6. FUTURE PLANS 

So far in the project we have conducted an observation and performed an interview. The 

further plans for our project will be to analyze and interpret the data we have gathered from 

the observation and interview. We will also look more into our literature review and into our 

review of similar applications. With these reviews we want to learn and draw inspiration to 
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take into our own project. The next step will be to start with prototyping and to conduct a 

usability test.  

 

6.1 Data evaluation and analysis 

The data evaluation and analysis will be done on the data we have gathered so far. We will 

have to evaluate our notes and find out what specific requirements is needed, how to design 

the best suited interface and build the prototype based on these answers. For the user needs 

and requirements we have to think about the environment, context and any specific needs. In 

the final report we will write more about this process and how we accomplished it in practice.  

 

6.2 Prototyping 

Houde and Hill describes a prototype as “any representation of a design idea, regardless of 

medium” (Houde & Hill, 1997). Another description is that a prototype is “a limited 

representation of a design that allows users to interact with it and explore its suitability” 

(Preece et al., 2002, p. 241).  

 

When we talk about prototyping we often divide them into low and high fidelity prototypes. 

“The fidelity talks about the closeness to the final design” (Houde & Hill, 1997). A 

low-fidelity prototype can be far away from how the design ends up, and can be used to test 

one specific part or element of the design. This type of prototype can for example be made of 

paper, cardboard, clay or some other similar materials. “Low-fidelity prototypes are useful 

because they tend to be simple, cheap, and quick to produce. This also means that they are 

simple, cheap, and quick to modify so they support the exploration of alternative designs and 

ideas” (Preece et al., 2002, p. 243). Unlike low-fidelity prototypes, high-fidelity prototypes 

have complete functionality and are interactive (Rudd et al., 1996). “High-fidelity 

prototyping uses materials that you would expect to be in the final product and produces a 

prototype that looks much more like the final thing” (Preece et al., 2002, p. 245).  

 

After the data collection, we will start planning and making prototypes. We we will start with 

creating of low-fidelity prototype. Here we will aim to make a prototype quickly to not lose 

any time. It will be a physical prototype made from paper, possibly cardboard. The prototype 
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will be built on the needs and requirements we have analyzed from the data collection. After 

we have finished creating the prototype, we will test it. This will be described more in the 7.2 

section. When the usability testing is over we will analyze the results and start the 

development of the application itself. If the project was going over a longer time span we 

would have most lightly created a high-fidelity prototyping after the testing of the 

low-fidelity prototyping. This way we would have more time to test different elements like 

complete functionality, navigation and error checking.  

 
6.3 Design evaluation  

6.3.1 Usability 

According to the U.S. Dept. of Health and Human Services (HHS) (2006), the term usability 

testing refers to “evaluating a product or service by testing it with representative users”. The 

main aim with this kind of testing is to identify any usability problems, collect qualitative and 

quantitative data and to determine the participant's satisfaction (HSS, 2006). 

 

6.3.2 Implementation 

The plan for how we are going to conduct the usability test is going to be made in the 

upcoming weeks. We have to decide when and where the test is going to be, contact users 

and make a plan for the actual test. We hope to identify any errors, measure performance 

times and receive the users opinions.  

 

6.4 Technology 

We want to use a development technology that allows us to create an app for both major 

platforms (IOS and Android), that enables us to quickly create digital prototypes, and which 

makes it easy to collaborate while still being able to test on physical devices. 

We have selected the React Native (Facebook, 2017), an open source technology from 

Facebook as our programming language, as it supports both major platforms. We use it with 

Expo (650 Industries, 2015), a tool that allows quick sketch-up’s  of user interfaces with 

React Native, and also makes us able to collaborate on one code base which we can test 

simultaneously on our own physical devices. 
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7. PROJECT PLAN 
 

Start  Task 

35 Initial stages 

36 Group formation 
Milestone 1: Wonder document 06.09.17 

37 Work with refining the scope. Find out how we want to address our research question(s).  

38 Data gathering preparation. 

39 Data gathering (Observation and interview). 

40 Presentation, analysis and interpretation of data. 

41 Milestone 2: Mid-term report 11.10.17 

42 Prototyping. 

43 Prototyping. 

44 Evaluation of the different design solutions. 

45 Prototyping. 

46 Wrapping up the project work.  

47 Milestone 3: Final report 20.11.17 

Table 1: Temporary project plan. 
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9. APPENDIX 

9.1 Informed consent form 
 

 

Figure 6: Informed consent form. 
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