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Abstract 

This thesis aimed to evaluate the user interaction with a Personal Video Recorder software in 

development by Zenterio. The evaluation focus was on learnability, satisfaction, identification 

of usability issues and proposing redesign to solve them. A user test with eleven participants 

was carried out, measuring task success, completion time, lostness, post-task satisfaction and 

post-session satisfaction across three trials. The seven user tasks concerned mainly channel 

lists and recording functionality; the former is examined closer in this paper. The results 

showed that the channel lists were somewhat difficult to manage initially but fairly quickly 

learned. The satisfaction was lower in the beginning and high after three trials. The results 

across all tasks followed similar learnability patterns and the overall satisfaction with the 

interface interaction pointed at the need of improvements. Nine usability issues were 

discovered concerning channel lists and navigation; they were rated by severity and redesign 

proposals were given. The issue with the strongest impact on the success of the interaction 

was the difficulty to find out how to open the submenus. 
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1 Introduction 

Usability is of strong importance to the development of any technologies used by humans; it 

is critical that the technology really can be used to accomplish the tasks it was intended to 

handle, and important that it can be done without unnecessary efforts or frustrations. This is 

what usability evaluation strive to achieve. By taking the user experience into consideration, 

methods for collecting and analyzing evidence for the usability of a technology can lead to 

better design decisions at any stage of the development process. 

The purpose of this thesis was to evaluate the user interaction with the graphical user interface 

of a Personal Video Recorder (PVR) in development by Zenterio. Zenterio is a design house 

in Linköping that provides software solutions for digital TV service operators, system 

integrators and digital TV box vendors. Their goal is to create products that the users will find 

easy to use and that will stand out from competing products. The software in development had 

not previously been evaluated on usability, and thus there was good reason to carry out such a 

test and identify potential areas of improvements. 

To evaluate the user interaction we performed a laboratory test on digital prototypes to 

investigate the usability of the product. The study was formative, meaning it focused on 

identifying problems and suggesting improvements to the design. It aimed to evaluate the 

repeated use of a product and was thus a within-subjects design on a factor of time. We 

wanted to examine if the users could quickly and easily find what they were looking for, 

easily navigate around the product, know where they were within the overall structure, and 

know what options were available to them.  

The study was planned and carried out in collaboration with Teresia Claesson, who wrote a 

separate thesis on the same subject. The analysis of the user study was divided between us; 

my part mainly concerning channel lists and Teresia‟s the recording functionality. I would 

recommend a complementary reading of her thesis to gain additional insight into the study 

results. A clarification might be needed on the word usage in this paper: „we‟ refers to both 

Teresia and me. Additionally, “participant” refers to an actual attendee of the usability test 

while “user” refers to any potential user of the product. 

1.1 Goals and delimitations 

The goal of the study was to evaluate learnability and user satisfaction, identify usability 

problems and proposing redesigns to solve them. The results would be taken into 

consideration by Zenterio during their ongoing software development. 

The study was delimited to evaluate primarily two areas of functionality, namely recording 

and channel lists, along with general menu navigation. When the interface as a whole is 

analyzed, it is in regard to these areas only. The reasons not to include more functionality 

were due to limitations in the prototype available at the time of this paper and to keep a 

reasonable session time for each test. Software implementation was not a part of the thesis. 
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1.2 Problem statements 

This study aimed to answer these questions regarding the channel list management: 

1. What usability issues can be identified in the channel list functionality? 

2. How can the interface be redesigned to minimize these issues? 

3. How easy is it for the users to learn how to use the channel list functionality? 

4. How satisfied are the users with the channel list functionality? 

The study also aimed to answer these questions regarding the product as a whole, with a focus 

on the GUI: 

5. How easy is it for the users to learn how to use the product as a whole? 

6. How satisfied are the users with the product as a whole?   
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2 Theory background 

This chapter will give a background on the domains of PVR and usability. 

2.1 Personal Video Recorders 

A set-top box (STB) refers to an external box that connects to a TV and an external source of 

signal, turning the signal into content which is then displayed on the TV screen or other 

display device. The word set-top box stems from the fact that these devices used to be placed 

on top of the TV; nowadays they are usually placed below a flat-panel TV. Integrated 

Receiver Decoder (IRD) is an umbrella term for set-top boxes and units integrated into the 

TV. Personal Video Recorder (PVR) is the term used for an IRD with the capability to record 

to internal or removable media (NorDig, 2010). 

The primary uses of a PVR are the playback and recording of digital video broadcasts. They 

often include more services such as radio, TV guide, management of user created content and 

support for connecting and playing data from external media devices. All digital IRDs, 

recordable or not, contains software that allows the user to interact with its functions in a 

graphical user interface (GUI) via the TV remote control. The software is often developed for 

specific hardware, but Zenterio specialize in creating platform independent software 

solutions. 

The organization NorDig has issued standards for hardware and software in digital video 

broadcasting since 1998 (NorDig, 2010). Their aim is to ensure that digital IRDs in the Nordic 

market satisfy a common set of minimum requirements, independent of operator or service 

provider and transmission media. The requirements concern digital IRDs for use in cable, 

satellite, terrestrial and IP-based networks. Some examples of requirements are which features 

and services must be visible to the user and possible for him or her to interact with and the 

system‟s handling of data, errors and conflicting user input. Zenterio follows these standards. 

2.2 Usability evaluation 

This chapter gives an introduction to usability and how it can be measured, with a focus on 

the methods used in this thesis. The source of the information in this section is Albert and 

Tullis (2008) if nothing else is stated. 

2.2.1 What is usability? 

The concept of usability has been defined in many ways; it can refer to how well a system can 

be used or as a user-centered approach to product development. Albert and Tullis identified 

some common themes in all definitions: a user is involved in doing something with a product, 

system, or other thing. They argue for a broad view on usability, including the entire user 

experience: the user‟s ability to successfully use the system and her thoughts, feelings and 

perceptions while using it.  

Albert and Tullis believe that the design process must become more and more user centered. 

The point of usability evaluation is to create products that provide ease of use and minimize 
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the risk of errors, especially critical ones, and “nothing speaks louder than observing the user 

experience firsthand”. Usability evaluation can help the designers to predict how interacting 

with their designs may cause problems to the users and thus what part of the designs to 

improve (Frøkjær & Hornbæk, 2005). 

The technology of mankind will likely keep growing more and more complex, spreading into 

new parts of our everyday lives. As this development continues it becomes increasingly 

critical to provide designs that are easy to use. This does not happen automatically. Bad 

product design can be the cause of frustration, economic losses, physical damage and even 

loss of lives. Albert and Tullis supply an example of a fatal traffic accident in Atlanta, 2007, 

where a sign marking an exit of a high-occupancy vehicle lane could have been interpreted as 

a continuation of it. A bus driver changed to this line and was unable to abruptly stop later on, 

resulting in a crash and the death of seven people.  

2.2.2 How can usability be measured? 

There are several methods and techniques that can be used to reach more informed design 

decisions. Introspective methods such as heuristic evaluation or cognitive walkthrough 

employ usability experts to evaluate a product, by checking against design principles or 

stepping through tasks simulating a user. Usability testing is a method to evaluate the product 

by testing it directly on users. Albert and Tullis holds that usability testing with a very small 

number of participants and without collecting any metrics can reveal the most obvious 

usability problems.  

A popular usability test technique is Think-aloud, where the user is asked to continuously say 

his or her thoughts out loud while carrying out tasks in the system (Frøkjær & Hornbæk, 

2005). This method will almost certainly have an impact on how long it takes to complete the 

tasks, often increasing it but sometimes it might also decrease the time (Albert & Tullis, 

2008). Frøkjær & Hornbæk (2005) performed a study where they compared the methods of 

one usability testing technique (Think-aloud) with one introspective technique (Metaphors of 

Human Thinking), and they found that they performed equally well, despite that previous 

work suggested that the former would be superior. However, the results may say more about 

the Think-aloud technique than usability testing in general. 

With the aid of usability metrics, patterns that are hard or even impossible to observe directly 

can be revealed, and they can provide a magnitude estimation of the issues. Usability metrics 

are measurements used to collect data in usability tests. They can help the developers to avoid 

basing important business decisions on guesses or incorrect assumptions. An advantage, they 

point out, is that usability metrics are essentially the same for all kinds of technology, in spite 

of the rapid changes in the technologies themselves. Albert and Tullis believe that the choice 

of metrics should be based on study goals, business goals, user goals, budget, time and 

available technology to collect and analyze the data. It also depends on whether the study aim 

is formative usability, where the goal is to identify problems and make design improvement 

recommendations, or summative usability, where there goal is to evaluate how well a product 

meets its objectives against a certain set of criteria. When evaluating new products, it is 
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important to establish a set of baseline metrics that later evaluation iterations can be compared 

against. 

All usability metrics share certain basic properties. They must be observable, either directly or 

indirectly, and quantifiable, or possible to count in some way. They must also reveal 

something about the user experience, tied to an actual experience of using something. A 

common classification of usability metrics is by the aspects of effectiveness, efficiency and 

satisfaction. Effectiveness concerns whether a user is able to complete the intended tasks in a 

system and efficiency is about the amount of cognitive and physical effort involved in 

completing the tasks. Satisfaction concerns the degree of the user‟s satisfaction with his or her 

experience while performing the tasks. 

Usability metrics can also be divided into performance, issues-based, self-reported and 

behavioral or physiological. Metrics from these categories can additionally be combined or 

compared and several will be explained in the next section. Performance metrics concern the 

participant‟s success and efforts. Issues-based metrics are used to identify and rate severity of 

usability issues, often by a think-aloud techniques in open-ended studies without predefined 

tasks. Self-reported metrics deal with user satisfaction and are given introspectively by the 

participants themselves, often through questionnaires. Behavioral and physiological metrics 

can be used to measure for example facial expressions, heart rate and pupil dilation, often 

requiring specialized equipment. All metrics except the self-reported are collected by test 

moderators or automated tools, and the self-reported focus on satisfaction while the rest focus 

on effectiveness and efficiency. 

2.2.3 Performance metrics 

Task success is a very common way of measuring effectiveness. Whether users are able to 

complete a task at all is naturally critical to any product and it is thus common in usability 

evaluation. Task success can be measured as binary (success or failure) or by levels of 

success. Common levels of success are 1) success, 2) partial success and 3) failure, sometimes 

divided into categories of assistance or no assistance. The main difficulty with task success is 

where to draw the line between the levels of success. To create well defined and easily 

observed success criteria is vital to minimize difficulties with the interpretations. A stopping 

rule, such as a maximum time, can be employed to limit how long tasks may be attempted 

without success. This will avoid situations where a user keeps trying for an impractically 

lengthy period of time. 

Efficiency metrics generally have a purpose of measuring the cognitive or physical effort 

exercised by the user in order to complete a task. Cognitive effort can for example involve 

finding the right location, deciding on an action and interpreting the results of it. Physical 

effort can for example be mouse clicks. The more often a task is performed by the same 

person, the more important it becomes to analyze efficiency since this will affect performance 

greatly in the long run. 

Time-on-task, also often called completion time, is an efficiency metric that tells how many 

time units it takes to complete a task, usually in seconds or minutes. It is important to define 
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exact points to start and stop measuring time. Automatic time-measuring tools are more 

reliable in this but since they are not available in all situations, measurement by stopwatch can 

be used as well. A decision also needs to be made on whether to include unsuccessful tasks or 

not. A good rule of thumb is that if participants always determine when to give up a task, then 

include the results from all tasks; if the moderators sometimes decided to end unsuccessful 

tasks, then use only successful tasks. If a think-aloud technique is used, this may heavily 

impact time-on-task results; an alternative to this can be to ask the participants to hold their 

comments to between tasks. 

Lostness, introduced by Smith (1996), is an efficiency metric that attempts to measures how 

many actions the user takes to complete a task. This is done by counting the number of 

“nodes” (such as web pages) that the user visits while successfully solving the task, and then 

comparing this to the optimal number of nodes. The Lostness score is calculated by this 

formula: 

L = sqrt[ (N/S-1)² + (R/N-1)² ] 

N = the number of different (unique) nodes visited by the user 

S = the total number of nodes visited 

R = the optimal (smallest) number of node visits required to complete the task 

N/S indicates the number of different nodes visited compared with the total number of visits. 

R/N indicates the optimal number of nodes compared to the number of different nodes visited. 

These two Lostness indicators come together in the formula, and the strongest impact is 

caused by N which affects both. A Lostness score of 0 means that the user has completed their 

task in an optimal way, while there is no upper boundary. According to Smith‟s study, users 

with a score below 0.4 did not appear to be lost while users with a score above 0.5 did 

definitely appear to be lost. Scores between 0.4 and 0.5 required closer examination to 

determine which side they belonged to. 

Errors is a metric for incorrect actions that may lead to task failures. It is useful when you 

want to find out exactly what errors were made and how different designs may make it better 

or worse. A universe of all possible correct actions needs to be compiled as preparation, and 

derived from this a universe of types of incorrect actions. Errors are counted during 

observation based on the latter list. It is important to keep in mind that these errors are the 

possible outcomes of usability issues, not the underlying cause of them.  

Learnability measures how easy and quickly the user become proficient with using the 

product. This is an important metric for products that are used frequently: what matters the 

most is “getting up to speed”. For products that are used infrequently, memory plays a 

stronger role. Learnability can be measured by collecting any metric over several points in 

time. The trials can be run in the same session, with or without a distractor pause in between 

resulting in low or no memory check. They can also be run over different sessions with 

perhaps days or months in between, resulting in a stronger influence of memory. In other 

words, the time between the trials affects how much can be remembered of the task solutions 

and how much is required to learn anew. Optimally, the time interval should reflect how often 
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the product is used in reality. This is however often impractical, since the participants may not 

be available over extended periods of time and the deadlines of the product development may 

not allow for prolonged testing periods.   

2.2.4 Self-reported metrics 

Performance metrics give the what but not the why. Supplementing them with observational 

or self-reported data will give a better understanding of why there are problems and how they 

can be fixed. Albert and Tullis recommends including both negative and positive assessments 

and to use a neutral middle point for any rating scales. Two types of self-reported metrics will 

be explained below. 

Post-task ratings are used to give insights into the frustrations and satisfactions on specific 

tasks or parts of the system. The After-Scenario Questionnaire (ASQ) attempts to capture this 

information through three statements that the user will agree or disagree with on a 7-point 

Likert scale. The questionnaire is answered once for each specific task. All of the statements 

concern the user‟s satisfaction; regarding how easy the task was, how long it took to complete 

and the amount of support that was supplied. 

Post-study ratings can give an overall measure of the users‟ experience after they have 

completed their interaction with the product. They often consist of in-depth ratings and open-

ended questions. The System Usability Scale (SUS) is a very commonly used usability 

questionnaire that provides a single reference score for participants‟ view of a product‟s 

usability. The score is calculated based on the answers of ten statements, each rated on a 5-

point Likert scale, and ranges from 0 to 100 where 100 means perfect usability. SUS is 

technology agnostic, relatively quick and easy to use and the provided score is easily 

understood by people who have little or no experience in usability (Bangor, Kortum, & 

Miller, 2008). In a study by Tullis and Stetson (as cited in Albert & Tullis, 2008), SUS 

yielded the most consistent ratings at relatively small sample sizes in a comparison between 

several questionnaires for post-study ratings. One reason for this, they believe, is that SUS 

uses both negative and positive statements to keep the participants alert. Another is that all ten 

questions concern assessments of the system as a whole instead of attempting to assess 

components. It is important to analyze only the single score and not the individual statements, 

as the difference between these may have more to do with the use of positive and negative 

statements and/or a bias toward selecting left-side ratings (Bangor et al., 2008).  

The empirical evaluation by Bangor et al., based on more than 200 studies across nearly a 

decade, indicated that SUS as a whole did indeed reflect the participants‟ estimates of the 

overall usability of any type of interface, and no other significant factors. They also state that 

the absolute numerical score can be assigned a valid interpretation, apart from being used in 

comparisons between for example iterative versions. A very high correlation was found 

between an adjective statement rating of user-friendliness and the SUS scores. Among others, 

the rating “poor” corresponded to a mean score of 39 in their study, “OK” to 52, “good” to 73 

and “excellent” to 86. Bangor et al. suggest that products with a score less than 50 should be 

deemed unacceptable and cause for significant concern. Products that score between 50 and 

70 should be considered candidates for continued improvement, divided into a low and high 
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marginal at a point slightly above 60. Scores above 70 are acceptable, better products score in 

the high 70s to the upper 80s and truly superior products score better than 90. The average 

SUS score of all examined tests was 70, with a median of 71.  Albert and Tullis (2008) made 

a similar comparison between 50 usability studies, where the average SUS score was 66 and 

the median 69. They suggested that a score below 60 can be seen as relatively poor and a 

score above 80 as pretty good. 

2.2.5 The issue of participants and task coverage 

The sufficient number of participants in usability tests has long been the cause of debate 

among usability practitioners, researchers and developers. There is no simple answer to this. 

There is an old “magic” rule of thumb that five participants suffice to identify about 80% of 

the usability issues in any interface (Nielsen‟s and Virzi‟s studies as cited in Chattratichart & 

Lindgaard, 2007). One problem that Chattratichart and Lindgaard identify with this rule of 

thumb is that assumes that the same probability for detecting usability issues can be used on 

all interfaces regardless of their complexity. It also assumes that the number of all problems in 

the interface is known, mostly ending up using the problems found in a single study as “all” 

problems found. They argue that due to these assumptions, the magic number five may have 

been grossly underestimated. 

Albert and Tullis (2008) find the number five to be partially usable. In their experience, the 

major usability issues can usually be identified by four to five participants per distinctive 

group of users. The conditions for this are that the evaluation is made on a limited set of 

functions and that the participants are truly representative of the target users. They also 

believe that during early stages of design, three or four participants can be sufficient to 

identify some of the major issues as part of an iterative design process. When the design gets 

closer to completion, more participants are needed to identify the remaining issues. Albert and 

Tullis also suggest at least eight to ten participants to derive meaningful performance metrics 

with reasonable confidence levels in formative studies, and laboratory tests with more than 

twelve participants as optimal to capture a combination of qualitative and quantitative data. 

For summative studies, on the contrary, they recommend about 50-100 participants to be able 

to generalize to a broader population. 

Confidence levels can be used as a basis for decisions on the numbers of participants (Albert 

& Tullis, 2008). How much error are you willing to accept? Take this example: if 4 of 5 

participants succeeded, you cannot actually say that the success will be 80 percent for the user 

population. What you can say (with 95 percent confidence) is that 36 to 98 percent of the 

users will succeed with the task. If you have 100 participants in your test and 80 of them 

succeed, you can say (with 95 percent confidence) that 71 to 86 percent of the users will 

succeed. It is very important to show confidence levels in the data to reflect its uncertainty.  

Chattratichart and Lindgaard (2007) take a different perspective on the matter: that focus 

should be shifted from the number of participants to the task coverage. They argue that the 

outcome of a test depends on many attributes such as participant characteristics, test 

objectives, task design, individual differences, problem criteria, evaluation procedures, the 

skill of usability testers and so on. Many of these factors cannot be controlled. Why would the 
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number of participants be singled out to receive such strong attention? Note that different sets 

of user tasks can reveal completely different usability problems. Chattratichart and Lindgaard 

explored this subject in a study where they analyzed nine commercial usability test teams. The 

results from the teams‟ usability evaluations showed no significant correlation between the 

number of participants and the percentage of problems found. Instead they found evidence for 

a relationship between task coverage and the percentage of severe problems that were 

discovered, as well as the percentage of new problems found by each test team. However, 

they also found that poor recruitment seems to reduce the influence of task coverage. At the 

same time, a larger sample of users did not improve test results when both recruitment and 

task coverage was good. Their conclusion was that the optimal solution is to strike a balance 

between the number of tasks and participants, but that it pays off more to give many tasks to a 

small number of users rather than giving many users the same limited set of tasks. 

2.2.6 Communicating usability to developers 

Going from evaluation to recommendations for design changes is a critical step in usability 

evaluation. Frøkjær and Hornbæk (2005) studied the usefulness of usability problems and 

redesign proposals as input to system development. They found that the developers were often 

already aware of most of the usability problems described by the evaluators, but the problem 

lists were often used as a help for prioritizing between them. Usability problems were valued 

when they were well argued, clearly described, documented and easy to fix. Redesign 

proposals could be used for inspiration and seeking alternative solutions for problems that the 

developers had been struggling with, and they helped the developers to gain a better 

understanding of the usability problems by making them more concrete and illustrate why 

they were important. According to the study, the developers assessed redesign proposals to 

have higher utility in their work than usability problems, but no developer wanted to receive 

only redesigns or problems. Frøkjær and Hornbæk points out that these results contrast with 

the common standpoint of evaluation techniques, which largely ignore the subject of redesign 

proposals. Despite the current lack of research on redesign proposals, their study showed that 

these are useful and appreciated by developers, as supplement to the more common problem 

descriptions. 

Dumas, Jeffries and Molich (2007) cautions that if the redesign recommendations are flawed, 

or not taken seriously by the developers, the evaluation may have little impact on the product. 

Strangely, they add, few textbooks in the area provide advice on how to give useful and 

usable recommendations, and those who do use a disproportionally low number of pages for 

it. There simply exist no widely recognized techniques for systematically producing useful 

and usable recommendations. Dumas et al. studied evaluations of a website made by 17 

usability professionals and rated the usefulness and usability of their recommendations, some 

based on usability tests and some on expert reviews. A useful recommendation was defined as 

an effective and comprehensible idea solving the usability problem. A useable 

recommendation communicated precisely and in reasonable detail how the idea should be 

implemented by the product team. Surprisingly, the results showed that only 14 of the 84 

recommendations were both useful and usable. Additionally, 14 recommendations were not 

useful at all and 16 were not usable at all, quite severe flaws. They identified characteristics 
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for recommendations that were useful and usable and thus efficiently could improve the 

usability of a product: 

 Communicate each recommendation clearly at the conceptual level 

 Ensure that the recommendation improves the overall usability of the application 

 Be aware of the business or technical constraints 

 Show respect for the product team‟s constraints 

 Solve the whole problem, not just a special case 

 Make recommendations specific and clear 

 Avoid vagueness by including specific examples in your recommendations 
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3 Method 

This section describes the methods used in this study. The preparations and usability tests 

were made by me and Teresia Claesson together while analysis and redesign proposals were 

made individually. 

3.1 Preparations 

To obtain insight into the domain, informal interviews were made with our two contact 

persons at the company. The domain was studied by exploring two digital IRD systems on a 

TV and screenshots from three additional ones, and by reading parts of the NorDig 

documentations. 

Preparations for the usability study began with deciding on what features to test in the user 

study. They were selected in collaboration with the contact persons at Zenterio; areas that they 

had considered as possible problematic during development and the most important features 

for the product. Availability in the company prototypes was also considered in the selection. 

Success criteria and detailed task instructions were formed for the seven tasks and we decided 

on what metrics to collect. The performance metrics we chose to measure effectiveness and 

efficiency were binary task success, time-on-task, lostness and learnability. To measure 

learnability, all tasks were run in three trials and the performance metrics were collected in 

each trial. There were no breaks between the trials. The self-reported metrics we chose to 

measure satisfaction were ASQ, SUS and a concluding open-ended question (see Appendix 

VIII). The metrics were our dependent variables and the difference in performance between 

trials was our independent variable. 

 

 

Figure 1. The root menu in the core and Flash prototypes 

 

The core prototype used in the test was developed by Zenterio for an exhibition in London 

(Figure 1). It was not finished at the time of our test, but enough features were usable and it 

was fairly stable. A second company prototype (Figure 2) and a third prototype (also Figure 

1) created by us were used for some features that were missing in the core prototype. These 

two extra prototypes did not contain much more functionality than was necessary for their 
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assigned tasks. All in all, three slightly different prototypes were used, all representing the 

same basic navigation design to different extents. The core prototype was run as a standalone 

executable file (used in four tasks); the second was a scalable vector graphics file run in 

Mozilla Firefox (used in the first task) and the third in Adobe Flash (used in the two last 

tasks). We created the latter in Actionscript 3.0 based on screenshots from the core prototype, 

connecting these via the same button clicks. The language used in all prototypes was English. 

 

 

Figure 2. The root menu in the Mozilla prototype 

 

 

 

Figure 3. The appearance of a submenu 

 

The remote control (Figure 4) was not in focus of the evaluation but still an important part of 

the user interaction. Here follows a description of the buttons that were used in the test. The 

left and right arrow buttons scrolled the item of focus in the current menu, while up opened a 

deeper menu level and down returned to a higher level. The OK and Back buttons could also 

be used to change menu levels, although certain items, such as a channel or recording, were 

played when pressing OK. The Opt button opened any submenu that was connected to the 
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item in focus (Figure 3). In the submenus, all the arrow buttons were used to change focus in 

the menu while OK and Back could be used to leave the submenu. Dates and times were 

entered with the number keys and the menu could be opened or closed with the Menu button.  

 

 

Figure 4. The remote control 

 

Before the actual test, two pilot studies were carried out with one participant in each, resulting 

in several revisions. The revisions included using a slightly newer version of the core 

prototype that had been developed at that point, removing a previously existing task that was 

too similar to two others, clarifying the participant instructions and adding a demographic 

question about general technology expertise. It was also after the first pilot test that we 

discovered the need of a third prototype and created it. Based on the pilot studies we decided 

on a stop rule of four minutes per task, which was roughly twice the time it took for the pilot 

participants to finish any task in trial one. 

3.2 Participants 

Eleven participants were recruited for the usability study, four men and seven women aged 18 

to 58 years old. The recruitment criteria were an age of 18-65 years and no involvement in 

developing similar products. A good knowledge of the Swedish language was also required, 

since all test instructions were given in Swedish. During the tests, we answered any questions 

the participants had about the English words used in the prototypes. It was a convenience 

sample but attempts were made to recruit participants equally across gender and ages. Most of 

the participants were acquaintances to employees at Zenterio and two were employees that 

were not involved with the development process; this was out main channel of recruitment. 

Three were students from Linköping University. None of the participants were usability 

experts; however one of them had some previous experience in evaluating digital TV systems 

outside of Sweden. 

3.3 User tasks 

A summary of the user tasks is presented in  

Table 1. The full task instructions, given in Swedish, can be found in Appendix III. Each 

instruction paper was begun with a brief scenario explaining the goal of the task from a user‟s 

perspective, followed by task instructions and instructions on how to report the task as 

completed. Mostly, the participant was asked to verbally report when they assumed that they 

were done; reporting instructions that differ from this are noted in parentheses in  



LINKÖPING UNIVERSITY   

 

 

 14  

 

Table 1. The reports were a part of the success criteria for each task, along with a visual 

confirmation of a correct system status by the moderators.  

 

Table 1. A summary of the user tasks 

Task A Find a radio channel that appears to play music from the 80s. (Report the name of the 

channel.) 

Task B Create a channel list containing these three channels and save it. 

Task C Remove this channel from the specified channel list. 

Task D Create a recording from the specified channel list and channel, at the specified time and 

date. 

Task E Edit the recording‟s start time and make it recur daily. 

Task F Remove a recording from a personal folder without removing it from the TV box. 

(Report the total number of recording in the TV box.) 

Task G Remove a recording completely from the TV box. (Report the total number of recording 

in the TV box.) 

 

The order of tasks was different in each trial but the same for all participants ( 

Table 2). Some of the tasks required another task to be completed beforehand and the task 

orders in trial two and three were made in consideration to this. 

 

Table 2. The task order in each trial 

Trial 1 A, B, C, D, E, F, G 

Trial 2 D, B, E, A, G, C, F 

Trial 3 G, A, F, B, D, C, E 

 

3.4 Questions and surveys 

Demographic questions about gender, age and experience levels were collected, the latter two 

verbally (see Appendix II). The participants were asked to rate their experience on a scale of 

one to five, where one meant no experience and five meant a lot of experience. No 

descriptions were given for the numbers in between. The experience levels questions 

concerned the participant‟s: 

1) experience in using menu systems in digital TV boxes 

2) experience in using menu systems in recordable digital TV boxes 

3) experience with technology in general 

A translated and modified version of the After-Scenario Questionnaire (ASQ) was handed out 

after each task. The participants answered three questions on a 5-point Likert scale (see 

Appendix IV) concerning:  
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1) satisfaction with how easy the task was to complete  

2) satisfaction with the time it took to complete the task  

3) need of more support information to complete the task  

A translated version of the System Usability Scale (SUS) was handed out at the end of the test 

session (see Appendix V), paired with a concluding open-ended question regarding anything 

the participant had experienced as problematic during the study (Appendix VI).  

3.5 Test procedure 

Participants were comfortably seated in front of a TV monitor in an undisturbed room. Both 

moderators were seated to the side of and slightly behind the participant, one controlling the 

computer with the prototypes. Participants could interact with the prototypes through the TV 

and a remote control. After the introduction, including information about anonymity and their 

right to quit at any time (see Appendix I), demographic data was collected. The participants 

were informed that they would be using three different prototypes. When the test began, 

participants were handed instructions on a paper for one task at a time. They reported verbally 

when they assumed that they had finished the task or had decided to give up attempting. 

When they did any of these or reached the stop rule of four minutes
1
, they were asked to fill in 

an ASQ form. No task assistance was given during the test except to explain instructions if 

needed
2
, and the participants were not informed that the tasks were timed unless they asked. 

After all seven tasks the first trial was finished and brief preparations were made for the next 

trial, where the same tasks were run in a new order. When all three trials were done the 

participant filled in the SUS form and the concluding open-ended question. This ended the 

test session. Before departing they were offered coffee or tea and two lottery tickets as thanks 

for their participation.  

The equipment used for the test was a TV monitor, remote control, and laptop, USB receiver 

for the remote control, video camera, papers and pens. The prototypes were run from the 

computer but visible to the participant only via the TV. A moderator could control the 

prototype through the computer, for example to restart it or make preparations for a new trial. 

The USB receiver was placed below the TV so that the user could point the remote control in 

a natural direction. The video camera recorded only the TV monitor.  

3.6 Data collection 

Teresia Claesson and I both moderated each test while measuring different metrics, switching 

between the two moderator roles between test sessions. One of us controlled the computer and 

handled swapping between prototypes and preparing them between trials, handed out task 

instructions, wrote down task success and made sure the video camera was recording. The 

other moderator observed the participant and noted problems that they encountered, wrote 

                                                 
1
 In two cases a participant was very close to successfully finishing the task at the stop time and allowed to 

complete the task. The results were however still recorded as task failure. 
2
 For two exceptions we however decided to give advice: 1) that the OK button on the remote was not usable in 

one prototype and they therefore needed to find another way to navigate in it, and 2) that pressing Menu on the 

remote would reopen the menu if they had closed it and did not find their way back. 
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down task success and time-on-task and kept track of the time limit. The video recording was 

also used to collect Lostness data. Soon after each test we compared task success notes, and 

consensus was reached where the interpretation had differed. All tasks were initiated at the 

same location in the interface, the root menu, to ensure comparability between metrics. For 

your reference, all user data can be found in Appendix VIII.  

3.7 Analysis methods 

The channel list tasks (A to C) were analyzed in this thesis while the tasks concerning 

recording (D to G) were analyzed in Teresia Claesson‟s thesis. A brief analysis was also made 

here about learnability and satisfaction across all tasks. 

The confidence intervals were calculated online with a confidence level of 95% (Dimension 

Research, Inc., 2005), though task success which was calculated at a different website using 

binomial Adjusted Wald (Sauro, 2005). Significances of results were calculated with one-way 

repeated measures ANOVA in SPSS at a 95% confidence level. Microsoft Excel was used for 

the remaining calculations such as means and standard deviations. There were nine non-

responses in the Lostness data and one in Time-on-task due to mistakes on our parts in the test 

procedures; one of the former occurred in a failed task where it did not affect the results.  

The SUS scores for each participant were calculated according to Brooke (1996) and the 

answers from the third ASQ question were inverted to allow for comparison across the same 

negative to positive scale. The observational notes were summarized into categories through 

discussions between us and counted by frequency. The answers to the open-ended question 

were handled in the same way. Time-on-task was noted for successful tasks only, as 

recommended by Albert and Tullis (2008) if a stop rule had been set by the moderators. 

Lostness was also calculated for successful tasks only. The Lostness data (the total and unique 

number of visits for each task and participant) was gathered from the video recordings. 

Verification visits after task completions were not counted, as recommended by Smith (1996).  

The Lostness data was collected by me based on the video recordings and we modified the 

data slightly before applying the Lostness formula. This was necessary because the optimal 

Lostness value R assumes that there is no difference between the numbers of unique and total 

node visits in the optimal path. However, six of our seven tasks actually required one or two 

revisits to previous menus in order to complete the tasks. This created a conflict that made it 

impossible to achieve a zero Lostness score using the formula on these six tasks. Our solution 

was to use the number of unique node visits for the optimal path R and not count the one or 

two required revisits in the participant‟s total number of visits S, when the participant 

successfully completed the task. For a failed task, all the revisits were counted as normal. 

After this data modification, Lostness was calculated without any changes to the formula 

itself. 
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4 Results 

This chapter will report the results of the study, primarily for task A to C but also some bits 

about the interface as a whole. The individual results for task D to G can be found in Teresia 

Claesson‟s study. The purpose of the chapter is to describe the collected data, while an 

analysis of the results will be made in the next chapter. The complete user data can be found 

in Appendix VIII. 

For your convenience, here is a quick summary of the tasks: 

A. Find a specific radio channel 

B. Create a channel list with three specified channels 

C. Remove a channel from the list 

4.1 Experience levels 

The participants reported their experience levels on a scale of one to five, where one denoted 

no experience and five meant a lot of experience. The results are grouped here by answers of 

three or higher, which is interpreted as a decent or better level of estimated experience. Six of 

eleven participants (55%) estimated their experience in using menu systems in digital TV 

boxes to be decent or better, while one (9%) reported no experience. Three participants (27%) 

estimated a decent or better experience in using menu systems in recordable digital TV boxes, 

and seven (64%) reported no experience. Ten participants (91%) estimated their general 

technology experience to be decent or better and no one reported zero experience. The 

remaining participants, who were not included in the numbers above, had answered two. 

4.2 Performance metrics 

This section describes the results of the task success, time-on-task, lostness and learnability 

metrics for task A to C. The error bars in the graphs show confidence intervals with a 95 

percent confidence level. 

4.2.1 Task success 

Figure 5 shows the amount of participants who successfully completed task A, B and C in 

each of the three trials. In the first trial several participants failed some of the tasks, task C in 

particular (36% success rate). In the second trial there were few unsuccessful tasks and in the 

last trial all the participants completed all three tasks.  
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Figure 5. The average success rates by trial for each task 

4.2.2 Time-on-task 

The average time it took participants to successfully complete task A to C is shown in Figure 

6. All three tasks were completed quicker in subsequent trials. The greater part of this 

decrease took place between the first and second trial, with a smaller decrease between the 

second and third trial. Because of the stop rule, the maximum possible time-on-task was four 

minutes or 240 seconds. The average completion times for task A were 97, 35 and 34 seconds 

in trial one, two and three respectively; meaning the task was finished nearly 3 times slower in 

the first trial compared to the last trial. The full ranges of completion times were 55-195, 10-

135 and 6-238 seconds in respective trials
3
. For task B, the average completion times were 96, 

51 and 41 seconds in respective trials; the task was finished 2.3 times slower in the first trial 

compared to the last. The range of completion times were respectively 33-214, 25-158 and 

19-81 seconds. For task C it was 89, 58 and 30 seconds in respective trials; this task was 

finished 3 times slower in the first trial. The range of completion times were 47-135, 15-239
4
 

and 7-85 seconds.  

                                                 
3
 If you exclude one deviant value close to the time limit, the range of the third trial becomes 6-25 seconds. 

4
 If you exclude one deviant value close to the time limit, the range of the second trial becomes 15-134 seconds. 
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Figure 6. The average completion times by trial for each task 

 

If we look at time-on-task through a distribution of ranges by whole minutes, we can more 

clearly see the change between trials (Figure 7). In the first trial, 25% of the successfully 

completed tasks were finished within 1 minute, 45% of them were finished after 1-2 minutes, 

20% after 2-3 minutes and 10% after 3-4 minutes. In the second and third trials, 84% 

respectively 88% of the successfully completed tasks were finished within one minute. Note 

that in Figure 7, the sum of the bars in each trial is 100% of the successfully completed tasks. 

 

 

Figure 7. The frequency of participants who finished within each time interval, aggregated across task 

A to C.  

 

4.2.3 Lostness 

These are the Lostness results for each task in all three trials (Figure 8). The average Lostness 

value on task A was 0.30 in the first trial, 0.09 in the second and 0.12 in the third trial. For 

task B the average Lostness was 0.33, 0.12 and 0.12 in respective trial. For task C it was 0.65, 
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0.20 and 0.18 in respective trial. Only one instance had a result higher than 0.5, the definition 

of actually being lost (Smith, 1996): task C in the first trial. All other averages were below 

0.4, the upper boundary of not being lost. However, the confidence intervals for task A and B 

reached slightly above 0.5 in the first trial. The participants finished 33% of the three tasks at 

an optimal number of steps in the first trial, 68% in the second and 67% in the third trial.  

 

Figure 8. The average Lostness scores by trial for each task 

 

4.2.4 Learnability 

Previous results have shown the results for each task across every trial. Now we will look at 

the aggregated results of all three tasks to see how they differ across trials. First off is a time-

on-task comparison (Figure 9). The average task completion time was 94, 48 and 35 seconds 

in respective trial. The line is a bit steeper between trial one and two and starts to flatten out 

between trials two and three. 

 

Figure 9. The average completion times by trial, aggregated across task A to C 
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The second learnability comparison is by Lostness (Figure 10). The average scores of all three 

tasks were 0.42, 0.14 and 0.14 in respective trial. The difference between the first and the 

second trial was 3 to 1, while there was zero difference between the second and third trials. 

Three individual participants had an average Lostness score above 0.5 in the first trial and one 

participant had it in the second trial. 

 

Figure 10. The average Lostness scores by trial, aggregated across task A to C 

 

4.3 Self-reported metrics 

This chapter presents the results from the self-reported metrics used in the study: SUS, ASQ 

and the concluding open-ended question. ASQ is reported for task A-C while the SUS and 

open-ended question results concern the system as a whole and cannot be connected to 

specific tasks. 

4.3.1 After-Scenario Questionnaire 

The ASQ was answered after each task although the results are shown aggregated across 

trials. The average answers showed increased or equal satisfaction in all three areas between 

subsequent trials for each task, with the greater part of the improvement occurring between 

the first and second trial. For task C (Figure 13) there was a prominent difference in 

satisfaction between trials, while the difference was less salient for task A (Figure 11) and B 

(Figure 12).  
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Figure 11. The average ASQ satisfaction ratings by trial for task A 

 

 

Figure 12. The average ASQ satisfaction ratings by trial for task B 

 

 

Figure 13. The average ASQ satisfaction ratings by trial for task C 
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4.3.2 System Usability Scale 

The answers were grouped into a frequency distribution of the scores 0-40, 41-60, 61-80 and 

81-100 (Figure 14). The distribution is based on Albert and Tullis (2008), with the 

modification of using 20-point ranges instead of 10-point after the first range. Zero is the 

lowest possible SUS score while 100 is the highest. There were three participants in the 

lowest range, two in each of the middle ranges and four in the highest. The average SUS score 

for all participants was 64 and the median was 65, with all scores ranging between 25 and 95. 

 

Figure 14. A frequency distribution of the SUS scores 

 

 

4.3.3 The open-ended question 

 

Table 3 shows some of the categories of comments in the concluding open-ended question. 

The given answers concerned the entire session, but those that did not concern task A to C in 

any way were omitted (see Appendix VIII for a complete list). 

 

Table 3. Categories from the open-ended question 

Categories 
Number of 

participants 

Displeased with the layout on the remote control. 3 

Trouble finding the submenus through the OPTION button. 3 

Missing an overview for where you are located in the interface. 2 

Displeased with missing or unfinished parts of the prototypes.  2 

Misleading name for the functionality of “Remove channel”. 1 

Misleading name for the functionality of “Create user folder” to create channel lists. 1 

More visual support for the actions that can be performed at the current position.  1 

Missing a better overview of newly created items. 1 

Difficulties getting started. 1 
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Difficulties finding how to remove items. 1 

Unnecessary number of steps to find the target place. 1 

Wanted a manual. 1 

Difficulties using the interface. 1 

Difficulties finding the logic among the buttons on the remote control. 1 

Missing the ability to name a list at the same time as it was created. 1 

Missing the ability to manage playlists (channel lists) as with manage recordings.  1 

Thought the interface was easier to use after a while.  1 

  

4.4 Observations 

The usability issues from the observational notes were summarized into categories. The 

number of participants who encountered each issue was counted, along with the total number 

of tasks where a participant encountered the issue. The categories with issues concerning 

channel list functionality are shown in  Note that the results reported here are not to be 

confused with the Error metric; it is a simple list of error frequencies collected from 

unstructured observation.  

 

Table 4 (see Appendix VIII for additional categories that concern recording). The frequencies 

of the first and the last category in  

Table 4 were counted across all tasks since these issues were not local to task A to C. Note 

that the results reported here are not to be confused with the Error metric; it is a simple list of 

error frequencies collected from unstructured observation.  

 

Table 4. Categories of observed usability issues and their number of encounters 

Categories Number of tasks 

concerned 

Number of 

participants 

Difficult to find the submenus via the OPTION button 31 10 

Difficult to find the UP button for navigation (in the Mozilla 

prototype where OK could not also be used) 

10 8 

Difficult to find that the radio stations were located in the 

channel lists menu (in the Mozilla prototype) 

6 5 

Difficult to find how to save a channel list 3 3 

Difficult to leave the location for creating a new channel list 2 2 

Attempts to create or edit a favorite channel list via the list “All 

channels” 

3 2 

Attempts to remove a channel from a channel list through 

“Create new channel list” 

2 2 

Difficult to understand that the EXIT button closes the whole 

menu 

1 1 
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From the observational notes we compiled a list of usability issues, see chapter 5.1 for a 

description of the issues that concerning task A to C. The number of new usability issues that 

were discovered by each additional participant is shown in  

Figure 15. The first participant found seven usability issues. The third, fourth and the seventh 

to ninth participants discovered one or two new issues each. Five participants did not 

encounter any new issues, among these the last two participants.    

 

 
 

Figure 15. The number of new usability issues discovered by each additional participant 

 

4.5 Learnability across all tasks 

Results for learnability across all tasks, A to G, have been calculated to allow for discussion 

about the interface as a whole. The task success rates across all tasks were 48 percent in the 

first trial, 78 percent in the second and 79 in the third trial. Note that 90 percent of the task 

failures in trial two and three were made by the same four participants and nearly all of them 

concerned recording. Figure 16 shows learnability based on time-on-task results. The average 

task completion time for any task in trial one was 85 seconds. For trial two it was 46 seconds 

and for trial three it was 33 seconds. The difference between the first and the third trial was 

2.6 to 1, with the greater part of this change occurring between the first and second trials. An 

analysis of variance showed that the difference between trials was statistically significant (p < 

.05).  
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Figure 16. Time-on-task by trial across all seven tasks 

 

Figure 17 shows learnability based on Lostness. The average Lostness scores in trial one was 

0.28 for all tasks and participants. In trial two the average score was 0.10 and in trial three it 

was 0.07. All average scores were located below the level of no perceived actual lostness 

(0.4), including the confidence intervals. The difference between the first and the third trial 

was 4 to 1, with the greater part of this change occurring between the first and second trials. 

The analysis of variance however showed that the difference between trials was not 

statistically significant (p > .05).  

 

Figure 17. Average Lostness by trial across all seven tasks 
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5 Analysis 

Here I will describe the usability issues we have identified and propose redesigns to solve 

them as well as analyze the results for learnability and user satisfaction, in order to answer the 

problem statements based on the data in the previous chapter. Words in CAPITALS will refer to 

buttons on the remote control, while words with Initial capital letter will refer to buttons in the 

graphical user interface (GUI).  

5.1 Issues and redesign proposals 

This section aims to answer the first two problem statements:  

1. What usability issues can be identified in the channel list functionality? 

2. How can the interface be redesigned to minimize these issues? 

The issues described here were identified mainly from the observational notes and classified 

into three severity levels, with the redesign proposals attached below each issue. Some of the 

issues concern only the channel list tasks while some concern the interface as a whole, the 

latter included since they affect the channel list handling as well. The issues that only concern 

recording are described and analyzed in Teresia Claesson‟s thesis. The severity levels we used 

were high, medium and low as described by Albert and Tullis (2008). 

5.1.1 High severity 

Any issue that directly leads to task failure. Basically, there is no way to encounter this issue 

and still complete the task. This type of issue has a significant impact on effectiveness, 

efficiency, and satisfaction. 

1) The user has difficulties finding the submenu options 

Most of the participants failed one or more tasks before they discovered that the OPTIONS 

button on the remote could be used to open submenu options, where they could reach 

functions such as deleting items and editing lists. This was in fact the most common reason of 

task failure. A few different strategies were used to search for a way to complete the tasks that 

required them to use functions such as deleting. Most first tried pressing OK or UP on the item 

they wanted to manipulate, then the remaining buttons close to the central navigational area of 

the remote control (such as MENU, INFO and EXIT). When this did not work, a common 

strategy was to leave the item and search other places of the menu system. One strategy 

successfully used by several participants was to systematically try every button on the remote 

from top to bottom until the desired action happened. One user reasoned aloud that it could 

not be the OPTIONS button since she assumed it must belong to the functionality of the 

adjacent buttons and not the navigation. After any participant had discovered that OPTIONS 

opened the submenus, they applied this knowledge in other tasks that followed.  

Recommendations: Set up more ways for the user to reach the submenu options. The first 

choice of the participants was to press OK or UP at the item they wanted to manipulate. Where 

you can go no further into the menu, and where these buttons are not reserved for opening a 
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file, they could be used to open the submenu. This solution might need some further user 

testing to make sure it does not introduce new usability issues. (For example, since the user 

navigates between submenu options with UP and DOWN, you cannot use DOWN to exit the 

submenu once it is opened. This could be confusing to the user if they had opened the 

submenu with UP.)  

An alternative or complementary solution would be to add visual support. A small image of 

the OPTION button could be placed beside the menu icons when a submenu is available. This 

would support the user to understand what functions are available at what places at a glance. 

While the usability test showed that the participants only needed support the first time they 

were searching for this functionality, the test did not include a memory factor. If the product 

is not used for days, weeks or months the user might have to relearn this. Frustration and 

failure to accomplish the intended task could be lessened with visual support. Since some of 

the actions in the submenus are critical to usage of the interface, optimally they should not 

require the user to check the manual or systematically test all the buttons on the remote. A 

drawback to this solution is that additional graphical elements could make the interface look 

less “clean”. Showing some and not all buttons that the user can interact with the menu with 

might also be confusing. 

2) The user has difficulties finding where to create channel lists 

Several participants were unable to create channel lists in one or more trials. They navigated 

to the specified channels in a channel list and attempted to find a way to create a list from 

there. This could have been due to the task instructions, which had an unintended possible 

interpretation to search in this way (see Appendix III). Another difficulty that we observed 

stemmed from confusion about the icon name “Create user folder”. It was not obvious for all 

participants that this would accomplish the task of creating a personal channel list. The users‟ 

mental model of a channel list might not be a “folder” in the file system of a computer; this is 

more likely the perspective of the developer. Also, the word “user” seems more of a 

distinction from a developer‟s point of view than a useful word for the users themselves. 

Recommendations: Rename “Create user folder” to “Create new channel list” or something 

similar to more closely describe the user‟s goal with the action. Additionally, a different shade 

of background color could be used on the menu icons where new content can be created. This 

could help the user to pick out this functionality more easily while navigating, when they have 

learned to associate this color to creation of personal content. The same color should then be 

used for all creation of new content. The color solution might require some additional testing 

to see if the results are as intended.  

5.1.2 Medium severity 

Any issue that contributes to but does not directly result in task failure. Participants often 

develop workarounds to get to what they need. These issues have an impact on effectiveness 

and most likely efficiency and satisfaction.  

3) The user has difficulties understanding where newly created content appear 
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Some users showed hesitation over whether they had succeeded in creating a channel list after 

having done so. Several of them actively searched for verification by navigating the menus 

until they saw the list and its content, and only then reported that they were done with the 

task. Not all of them immediately discovered where the new content was. One participant 

believed they were done with the task despite that they had exited with Cancel and the list had 

not been saved. 

Recommendations: More verification is needed for when content has been successfully 

created. I suggest that when the user returns to the menu after having saved a new channel list, 

the new icon that appears has an evident “appearing” animation. This could be in the form of 

it growing from zero size to full in two seconds. The new icon should also have a different 

background color to help the user to pick out what content he has created himself. 

4) The user has difficulties editing personal channel lists  

Several participants were unable to find out how to remove channels in their personal channel 

lists in one or more tasks. For the most part, the reason for this was that they had not 

discovered the OPTIONS button. A few times it was because of not fully implemented 

functionality, since it was possible to open a list manager where it was not possible to remove 

list items. To complete the task, the participant instead had to navigate inside the channel list 

and open a submenu from the channel they wanted to remove. One participant solved the task 

by deleting the channel list and creating a new one instead. Several participants however 

seemed confused about where their list was and how it was accessed. They opened the place 

for creating new lists, sometimes repeatedly, and appeared to want to edit their list from there. 

This could be because the new list was named by the default name, and the same name was 

shown as a header in the creation of new lists.  

Recommendations: Aside from finishing the list manager as intended, the confusion about 

where to create or edit channel lists needs to be solved. See issues two and three for 

suggestions on how to set apart content creation and personal content from the rest. The 

confusion could also be lessened by requiring the user to name their lists (or other personal 

content) directly upon creation and using a different heading (for example “Select channels”) 

instead of the default list name while the user is creating the list. Lastly, see issue one for 

suggestions on the use of the OPTIONS button.  

5) The user has difficulties exiting the channel list creation 

Several participants behaved unsure on how to exit the location of channel creation, whether 

they wanted to do it with or without saving. Some of them seemed to take a while to spot the 

OK and Cancel buttons in the GUI, many did not immediately understand how to reach them 

and some believed that these buttons had a different use. One participant commented that they 

thought that these buttons would confirm the choice of a channel instead of affecting the 

entire list and some participants had to redo the list because they had exited with Cancel 

instead of saving it. At least one mentioned that the BACK button on the remote did not work 

to exit the channel list creation. 
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Recommendations: Place the OK and Cancel buttons below instead of between the two lists of 

existing and selected channels. This would be similar to their placement in other parts of the 

menu system and where it is common in most computer software, and there would be less risk 

of associating them to channel selection. To avoid confusion about the effects of OK and 

Cancel, the prior could be labeled Save. To aid the user further, left and right arrows paired 

with images of respective remote control buttons could be placed between the lists, showing 

the user how channels can be added and removed from the new list. Arrows pointing up and 

down could be placed to the right of the selected channel list a similar fashion, to show how to 

change the order of the items.    

5.1.3 Low severity 

Any issue that annoys or frustrates participants but does not play a role in task failure. These 

are the types of issues that may lead someone off course, but he still recovers and completes 

the task. This issue may only reduce efficiency and/or satisfaction a small amount, if any.  

6) The user has difficulties finding the radio channels  

Many participants were unsure where to find the radio channel in the first task of the session 

(using the Mozilla prototype). While this was partly because it took them some time to figure 

out to press UP instead of OK on the remote to open menu items (this was required in the 

Mozilla prototype only), several reasoned aloud about their uncertainty of which section that 

the radio channels could be found in. One participant entered the correct Channel Lists menu 

item, but went back to the previous menu after only seeing TV channels in it.   

Recommendations: I do not believe it to be necessary to change the interface for this. Finding 

the radio channels became an issue mostly because the Mozilla prototype made it difficult to 

look around. As soon as the participant had figured out that UP could be used for navigation 

instead of OK, the task was easily solved in the following trials. The OK button was usable for 

navigation, as intended, in the two newer prototypes. Concerning the participant whom 

entered and exited the Channels menu without realizing that it contained radio channels, this 

was likely because in this prototype, a couple of TV channels were shown first in the 

Channels menu and the participants had to navigate left from them to find the Radio channels 

menu. This was not the case in the other two prototypes, where the TV channels were placed 

in separate lists as intended by the developers. In other words, the issue should already be 

decently solved. If there is interest to examine which menu section that the radio channels 

should belong to, it could be done with the Winston Card Sorting method. 

Another aim of Task A was also to examine if the users were comfortable with the switch 

between a horizontal menu list to a vertical list. None of the users expressed this as 

problematic and I did not observe any behavior that would indicate it as problematic. 

7) The user feels uncertain whether “Remove channel” removes the channel entirely  

One participant pointed out that they felt hesitant of using the “Remove channel” option on a 

channel in a list, because it was not clear whether this would remove it from the list or delete 

it entirely. 
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Recommendations: Rename “Remove channel” to “Remove from list”. While it is not 

possible to remove a channel entirely, this might not be known to the user. The wordings 

should correspond with those used for recordings, with a clear distinction between the 

meaning of “Remove from list” and “Delete channel” (even if the latter does not exist).  

8) The user feels lost among the menus 

At least one participant commented that they felt a bit lost as to where they were in the menu. 

Many participants sometimes showed confusion by repeatedly going into and out of a group 

of menus, although this could be because they were looking for functionality that they had not 

found. A lot of time was initially spent browsing through the menus to see what they 

contained, since there were only text headings to the menu item in focus and there were few 

distinctions between the icons for the other menus in the prototypes. 

Recommendations: I suggest giving the user a better overview by displaying headings for all 

menu icons, not only the one currently in focus. While this would make the interface less 

simplistic, the advantage of quickly being able to scan the content of a menu is quite large for 

the user. This would reduce the memory burden, as the users would not need to remember the 

content of each menu; only where to find the main menus. See also issues one and nine for 

suggestions on visual indications to aid navigation. 

9) The user does not realize that UP and DOWN can be used for navigation.  

While this would be a problem of high severity if there were no other ways to navigate further 

in the menu, the issue was already solved in the two newer prototypes used in the test. 

However, it may still be important for efficiency as the alternative buttons (OK and BACK) are 

placed slightly more far from each other. Some of the participants who used the UP and DOWN 

buttons to navigate reported their satisfaction with the navigation flow, while the user who 

only used OK and BACK during the whole session was the one who gave the lowest overall 

score to the product. One participant commented that they wanted UP and DOWN to be 

reversed, so that DOWN lead into a menu and UP out from it. The participant explained that 

she saw the menu as a vertical sheet, where the hierarchy of the menu system stretched 

downwards.  

Recommendations: While information about using UP and DOWN for navigation will be 

available in the manual, it is better to communicate basic navigation control directly in the 

interface. This could be shown by adding visual support in the form of subtle transparent 

arrowheads pointing up and down from above and below the menu icons. This would also aid 

the users understanding of when they are at the highest and lowest levels of the menu system, 

by only showing these arrows when it is possible to navigate further in that direction. I 

suggest no changes in response to the participant who wanted to inverse the mappings for UP 

and DOWN. This product uses a “horizontal sheet” rather than a vertical, and this is shown by 

the menu animations moving along this axis when opened and closed. It also correlates with 

the general direction of the remote controller when pointed toward the TV or PVR. None of 

the other participants expressed any confusion about this, when they had found out that these 

buttons could be used for navigation.  
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5.2 Learnability 

Here I will aim to answer the third and fifth problem statements.  

3. How easy is it for the users to learn how to use the channel list functionality? 

The slopes of the learnability curves indicate how much effort is required to learn to use the 

product, and the point where the curve levels away indicate when learning has stopped taking 

place. Looking at the learnability curves for task A to C, some leveling away occurs after the 

second trial for time-on-task and the line flattens out entirely for Lostness, indicating that the 

greater part of the learning took place in the relatively short time of the first two trials. The 

lower task success in the first trial shows that there were a couple of major initial obstacles, 

but these were mostly overcome by the second trial. This is likely partly thanks to the practice 

the participants had with the other tasks as well. The Lostness data also indicates that the 

participants on average were not lost in the channel list tasks. A notable exception to this was 

for task C, removing a channel from an existing channel list, where the participants were 

clearly lost. In the first trial, this task had both a low success rate and a high Lostness score, 

but this was repaired already in the second trial. All in all, my answer to the question is that 

the channel list functionality seems to be fairly quickly and easily learned by the users after 

some initial difficulties, particularly with editing personal channel lists.  

5. How easy is it for the users to learn how to use the product as a whole? 

As previously mentioned, only some of the PVR‟s functionality was included in the test, but it 

should still be possible to say something about the user interaction in general from all seven 

tasks. The results here were quite similar to those on channel list management. A few 

individual participants diverged with a high number of task failures on the recording tasks in 

all trials (see Teresia Claesson‟s thesis for an analysis on this). The average task success was 

greatly improved after the first trial and the improvements in time-on-task were significant. 

The Lostness values were low on average, not indicating actual Lostness in any of the three 

trials, although individual participants were lost in several tasks. Some confusion could also 

be observed, especially in the first trial. To answer the question, the interface as a whole 

seems to be fairly quickly learned, although there were several initial difficulties and a few 

persistent ones regarding recording. The most common source of difficulties across the test 

was finding the submenus, without which many of the tasks were impossible to complete. 

Solving the major usability issues would give better support at the tasks that are difficult for 

the users to figure out how to complete, and thus be a good step toward speeding up learning 

even more. 

5.3 Satisfaction 

Next I will attempt to answer the fourth and sixth problem statements.  

4. How satisfied are the users with the channel list functionality? 

Between the channel list tasks, the average ASQ answers ranged from one to four in the first 

trial (on a scale where five is best). Task C in particular had quite low satisfaction ratings in 
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the first trial. In comparison, the average ASQ ratings in the third trial were all high, ranging 

between four and five. This indicates that the satisfaction is connected to the performance, 

both initially low to medium and changing to high after a decent amount of learning has taken 

place. The observations pointed toward this as well, several participants verbally expressed 

frustration when they were unable to complete a task. The answer to the question is then that 

the satisfaction tends to be lower initially and high after some experience has been gained in 

managing the channel lists. 

6. How satisfied are the users with the product as a whole? 

The SUS score gives an evaluation of the usability of the product as a whole from the users‟ 

perspective. The average SUS score of 64 indicates that the usability of the product was 

experienced as “okay” and that, while not unacceptable, it should be considered a candidate 

for continued improvement (Bangor et al., 2008). Since Bangor et al. concluded that an 

acceptable score is above 70, some improvements are strongly recommended before finalizing 

the product. However, they also point out that a score in the 70s and 80s do not guarantee 

high acceptability in the field, as it is always harder to determine whether a product is 

acceptable than whether it is unacceptable (not to mention what the exact definition of 

“acceptable” is). The interpretation of absolute SUS scores also differ between usability 

experts, suggesting that caution should be exercised in judgments about usability based on the 

exact score. Still, the SUS score can provide a very useful metric for overall product usability. 

Given the ASQ data from the three tasks analyzed in this test, the slightly low overall 

satisfaction could perhaps be explained, at least partly, by the difference in satisfaction 

between the trials. That is interesting to note in a product of frequent such as this, where 

satisfaction in the initial encounter is relatively less important than satisfaction with the usage 

in the long run. Most of the time spent with the product will occur after most of the learning 

has taken place, as opposed to infrequently used products where the learning phase is repeated 

to a greater extent. As an answer to the question then, the satisfaction after the learning period 

seems to already be high, while the overall satisfaction is lower because of initial frustrations. 

The ASQ ratings suggest that raising the initial satisfaction would be an effective way to 

reach a higher overall satisfaction. Solving the major usability issues that are described in the 

next chapter (and in Teresia Claesson‟s thesis) would be the most important step toward this 

goal.  
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6 Discussion  

This chapter contains discussions about the methods used in this study, how well the results 

can be generalized to the user population and recommendations for the future. 

6.1 Methods 

The choice of metrics and the validity and reliability of the study methods will be discussed 

here. 

6.1.1 The choice of metrics 

The study design focused on learnability, satisfaction and usability issues because this was the 

primary interest to the developers at Zenterio as well as important goals for the users of 

frequently used products. The metrics were selected based on this and delimited to a number 

that could be comfortably collected by two moderators. To explore learnability, the metrics 

were measured over multiple trials. Three trials turned out to be sufficient to test learnability, 

as the slope of the learnability curves leveled out or started to level out between the last two 

trials. Adding more trials would likely not have changed the results noticeably.  

Apart from task success, time-on-task and Lostness we also considered including the Errors 

metric. It could have helped in further pinning down usability issues and supply more precise 

data for severity estimations but it was omitted due to time restraints; using Errors require a 

time-consuming creation of a complete universe of possible actions and errors. Instead we 

used categories created from the observational notes, along with frequencies of the notes, as 

the foundation for identification of usability issues and rating their severity.  

Issues-based metrics sounded quite useful initially but were omitted due to their nature of 

open-ended test sessions in realistic environment. The lack of predefined tasks would have 

made comparisons in performance between participants very difficult and it would have been 

impractical to attempt to carry out the test in the participants‟ homes. Additionally, the 

prototypes were not developed far enough to satisfactory allow for an open, non-tasked 

exploration of the interface.  

We wanted both post-task and post-session ratings to explore overall and task-related user 

satisfaction, and settled on SUS and ASQ because of their usefulness and ease to fill in. For 

ASQ we used a 5-point Likert scale instead of the standard 7-point scale to make it easier for 

the participants by using the same scale in all self-reported measurements.  

Lostness was chosen as one of the two effort metrics since it seemed close to catch both the 

actual effort spent and the user‟s confusion with the interface. An alternative method could 

have been to count button clicks, but this might give a too strong impact to differences in 

search strategies. Two common search strategies could be called “thinking by looking 

around” and “thinking before looking around”, the former meaning that the users would first 

check around to see what they could find that matched their goal, and the latter that the user 

would first mentally figure out where their goal is more likely to be achieved. The first 
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strategy would result in a larger number of clicks (or visited Lostness nodes), but it does not 

necessarily mean a larger amount of cognitive effort or time spent on the task. In an attempt to 

lessen the impact of different strategies on the Lostness score, we decided to count up the 

nodes visits only when the participant opened a different menu level; they could freely 

explore the content of a single menu without adding to their Lostness score. This was 

reasonable since all the options in an individual menu were not always simultaneously 

readable, and checking them out before taking action ought to be considered normal behavior 

rather than an indication of confusion. Visiting more menus than required to complete the task 

was instead what would cause the Lostness score to rise. Time-on-task was included partly 

because we needed to measure time in any case for the sake of the time-based stop rule, but 

also to further counter the effect of different search strategies. A high Lostness score together 

with short time-on-task could indicate the strategy of “thinking by looking around”; a high 

score on both could strongly indicate high efforts. Unfortunately, I did not have the time to 

explore the data in regard to either this or the search strategy subject. 

Our modification of the Lostness results, as described in chapter 3.7, would need further 

examination to determine the effects and the viability. The question remains whether the 

Lostness formula needs to be changed to accustom tasks that include revisits. It is fully 

possible that our modification gave a different Lostness scores than intended, and that the 

scores determining none or actual Lostness (0.4 and 0.5) cannot be fully applied to the results 

from this test. I contacted the author of Lostness regarding this issue but received no 

comments.  

The Think-aloud technique is commonly used in usability tests, but we decided against using 

it for several reasons. Mostly because we desired each session to take no longer than one hour 

to avoid additional difficulties in recruitment of participants, a time limit that was difficult 

enough when using multiple trials. Having the participants constantly comment their thoughts 

and actions would probably make the sessions too long-winded. One of the participants did in 

fact attempt something similar to Think-aloud on their own initiative, and we eventually 

asked this participant to refrain from commenting because the session was taking a lot more 

time than allotted. Another reason was to avoid affecting the results in a non-realistic way, in 

particular the time-on-task metric since Think-aloud naturally impacts time data (Albert & 

Tullis, 2008). A third reason was that we did not want the participants to feel uncomfortable 

from attempting to use an unfamiliar technique instead of their normal interaction procedures. 

Of course, there could have been benefits from including Think-aloud, for example to make a 

closer investigation of the interaction difficulties that we now only observed, but the metrics 

and the observations were deemed sufficient balanced against the mentioned reasons. 

Finally on the subject of metrics, we had intended to calculate a combined usability score. It 

was however omitted due to time restraints and difficulties in identifying which metrics 

should be included and how the calculations should be handled when trials were used. 

Calculating across all trials would mix the quite different results between the first and last 

ones and result in a score that reflects neither, while calculations on individual trials might 

show too little to be deemed a score of the product as a whole. 
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6.1.2 Reliability 

The reliability of the study was fairly good. The same conditions (room, procedure, 

equipment and moderators) were used for all participants with a few minor exceptions. One of 

these was using a slightly older version of the core prototype for the first participant. This 

unintentional change resulted in a difference of the channel names in the channel lists, 

affecting task B, and some other small differences that did not affect any task goals. I believe 

the change affected only the time-on-task metric, and by a negligible amount. 

The alternation of moderator roles between sessions was intended to lessen the impact of 

biases between the moderators for the results across all participants. The switching also kept 

us more alert when performing several sessions on a single day, resulting in more reliable 

measurements. All measurements are likely to contain more noise for the first participants, 

until we gained experience with the test procedures. I believe that even the initial noise was 

small for time-on-task, such as a couple of seconds more or less per task. 

We had a few cases where it was hard to determine the value of a metric. This primarily 

concerned task success, where the participants sometimes partly completed a task while it had 

to be recorded in binary; success or failure. We decided to strictly count all partially 

completed tasks as failed, even if the mistakes in a few cases were very small, such as an error 

in date and channel when scheduling a recording. Most of the borderline cases in task success 

concerned recording. Task success was noted by both of the moderators, so that we could 

compare notes after each session and reach consensus on borderline cases to achieve a good 

reliability for this metric. There were also a few difficult cases in Lostness where I had to 

decide whether an action should be counted as a node visit or not, but since I counted them in 

the same way for all participants this should not affect the comparisons.  

The instructions were given to the participants in written form, both introductions and tasks 

instructions, to strengthen reliability. For this reason we also decided to withhold assistance 

during the test, except to explain the instructions if necessary. It was quite difficult not to 

respond to the participants‟ comments or inquiries when they were struggling to complete a 

task. I experienced some pressure to respond with support as the natural and expected 

behavior in any social situation. Because of this, a few participants might have received some 

small amount of unintended assistance, perhaps even unconscious by body language or tone 

of voice. We however succeeded to speak very little during tasks and almost never touching 

how to solve them. One exception was to help the participants find their way back to the 

menu system if they had unintentionally exited it and could not find their way back, another 

exception was to occasionally encourage them to try more buttons on the remote control 

(without specifying which ones). One participant took the test when daylight was 

disappearing and this might have resulted in slower task completion times since all lamps had 

to stay switched off for the remote control receiver to work.  

We did not use any standardized method to gather observational data, this is something that 

might have led to low reliability in this area. We used a template to simplify and structure the 

note taking and agreed on collecting notes in particular on the difficulties that the participants 

experienced while carrying out each task. We also restricted the observations to explicit 
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behavior rather than interpretations of what might have been going on in the participant‟s 

minds; we did not have any access to the latter since we were not using the Think-aloud 

procedure. A disadvantage to taking real-time observational notes is that they will be a subset 

of the possible universe of errors and frequencies, as it is natural to miss out on some events. 

An advantage is how quickly and easily these notes can be taken. We compiled the 

observations into categories to manage the notes and identify usability issues from them. 

Taking these measures should at least add a little reliability to the observations, even if it 

could have been handled more scientifically and this might be the weakest part of our 

methods.  

6.1.3 Validity 

The external validity of the study results depends strongly on the representativeness of the 

participants. To derive meaningful statistics, it is quite important to recruit a sample that is 

representative for the entire population of users. The population for a product such as a PVR 

is large and diverse, and might very well equal most of the residents in Sweden (other 

countries were not considered in this study). The possible number of distinct user groups 

could be virtually endless in such a large group, but we took some steps to ensure at least 

some representativeness in our relatively small sample of convenience and through our 

limited recruitment channels. Participants were recruited in an age span of 18 to 65 years old 

to avoid mixing in children and elders in the results; they were reported as a less important 

target group to Zenterio and their needs might be quite different from the average user. Not to 

say that such results would be less interesting to analyze, but some limiting of the scope of 

this study was needed for a coherent list of usability issues and design recommendations. The 

sample was also too small to include many different user groups, and while the number was 

enough to carry at least some statistical meaning this would not have been the case if we 

attempted to compare many subgroups within them. 

We managed reasonably well to recruit participants across different parts of the age spectrum 

and across genders. Originally, we had intended to recruit participants from three age groups: 

18-29, 30-49 and 50-65 year olds, to be able to investigate any differences in the test results 

based on age. This was not quite achieved in the recruitment process. While some comparison 

between age groups might still have been made, we left it out due to time restrictions and the 

uncertainty whether anything could be said about different age groups when we had not 

included children or elders in the tests and with such a small number of participants. The level 

of experience with IRDs and technology in general also turned out to be well mixed among 

the participants. Additionally, no participant was a usability expert or involved in IRD 

development, characteristics that would not have represented the knowledge of the general 

user.  

Two of the participants were employees in Zenterio. Since they had no previous experience of 

using or involvement in developing the software in question, the connection should not have 

affected any performance data. Examining their SUS scores shows that their scores were not 

deviant and that there were several other participants who had given higher usability ratings. 
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This shows that neither their satisfaction ratings were affected by their employment, ensuring 

that the validity was not decreased by it.  

Still, the recruitment was based merely on assumptions of the user population and we did not 

investigate it further. It is quite possible that the sample was not representative enough and if 

not, the results can hardly be generalized to the general user population. While this is a 

prominent problem, it is not as bad as it would have been for a summative design. A 

summative study aims for a complete evaluation with a large number of participants, often 

after the development has finished, investigating whether the product has achieved predefined 

goals. A formative design is more focused on finding major usability issues and solving them, 

while still in a development phase. Since this study was formative, the validity of the usability 

issues and redesign proposals are of highest importance. The task coverage was good for the 

two areas of functionality covered in this study and the low number of new problems 

discovered by subsequent participants indicate that the sample was sufficient, supporting a 

fair validity for the discovery of major usability issues. While it is possible that additional 

issues might have been discovered with more participants, it is unlikely that they would have 

been major unless the new participants came from a distinctively different user group. Still, 

the statistics are not entirely reliable in the light of the questionable representativeness. Even 

so, the statistics can say something about the types of users who were included as participants. 

Further investigation is needed to determine whether enough characteristics of the target users 

were included.  

There is one more important thing that speaks against a good external value: the large 

confidence intervals in the analyses of individual tasks. This was due to a low amount of data 

points in the tasks where failure meant that the metric was not collected. The analyses across 

trials for task A to C showed slightly better confidence intervals, using data from three tasks 

instead of only one. The confidence intervals were definitely better in the analyses across all 

seven tasks, where a lot more data points were included. This means that the results across the 

entire sessions were a lot more generalizable than the individual task results. 

The internal validity was fairly good. While some of the improvements over time could be 

attributed to repeated testing bias, this is a natural part of the procedure of measuring over 

several trials. Of course, a longer break between the trials would have increased the impact of 

memory on how to solve the tasks. A day or two between each trial would also have come 

closer to the realistic use of a PVR, where perhaps more tasks or parts of the tasks had to be 

learned anew instead of being well remembered. This could have led to a higher number of 

task failures and higher effort in the latter trials, compared to the results of this study. The 

main reason for not introducing breaks between trials was the practical difficulties with 

recruiting participants for a test over an extended period of time. If we had aimed for this, we 

would likely have had to settle with much fewer participants, making it hard to generalize the 

study results at all. On the positive side, the lack of breaks between the trials meant that 

events outside of the study could not affect it; participants could for example not be 

influenced by other participants‟ opinions of the interaction with the product.  
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The task order may have had some impact on the results, since we did not vary the task order 

between participants. The task order in the first trials was based on what we perceived as a 

natural introduction order of the tasks and the different task orders in the other two trials were 

mixed although preserving a necessary order between certain pairs of tasks. The impact could 

have been further minimized by changing the task order between different participants, but 

there would not have been room for many such changes in order due to the pair requirements. 

The fact that the tasks were identical between trials causes some trouble in generalizing the 

results. It means that the results describe the learnability curves for the specific items 

requested in each task rather than the general functionality. If we had changed the channels, 

times, dates and such across trials, the results would have been more generalizable to the 

functionality. With such changes there might have been differences in performance regarding 

for example task failures and spent efforts in the latter trials, compared to the results in this 

study. The reason for not varying the tasks between trials was that we believed that this would 

reduce the comparability between tasks, but we later realized that the latter effect is of less 

importance and that this should have been done differently. 

A clear bias in all laboratory tests is the characteristics and behaviors of the moderators. I find 

the impact of this difficult to estimate by simple introspection and will leave it at that. The 

characteristics of the participants may also create a bias, but in a between-subject study where 

the group of participants was compared with itself across trials, this is of less importance.  

The ecological validity was fairly good for a laboratory study. Participants were seated in a 

comfortable armchair and used a TV remote control to interact with the interface that was 

displayed on a TV. The remote control receiver was placed so that they could point the remote 

control naturally towards the TV. The task instructions were accompanied by a brief scenario 

to communicate the goals of the task from the user‟s perspective. However, being handed 

tasks instead of choosing them based on the participant‟s own needs and being observed by 

test moderators likely affected the test results. To lessen the observational effect, we avoided 

being in the visual angle of the participants while they were carrying out the tasks. Another 

issue is that people who willingly participate in a test might put more effort into solving the 

tasks than compared to a similar situation at home. There is also a risk that participants will 

change their reports toward what they believe the moderators want to hear instead of their 

own uncensored opinions. The fact that three of the participants were acquaintances to the 

moderators could also have affected the attitudes of these participants and the behavior of the 

moderators towards them. Since the topic of the test was not socially sensitive, I believe that 

the participants were able to voice their own opinions fairly well. The fact that most 

participants showed both appreciation and dissatisfaction in their self-reported ratings 

indicates this as well. 

Using three different prototypes but performing the analysis as if there had been only one 

might have caused some imbalance in the results between the tasks that used different 

prototypes. In particular, the task success, amount of effort and post-task satisfaction may 

have been affected. The importance of this should however not be too strong, partly because 

there was a focus on the difference in results between trials rather than the absolute numbers 
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and partly because the differences between the prototypes were small. The changes were for 

example a slight difference in the menu items available (only concerning ones that were not 

used), a different background color and the existence or lack of menu animations. Because 

there was no fully implemented software available, there was probably a greater impact due to 

this incompleteness than any difference between the three prototypes. Of course, it would still 

been optimal to use only one for all tasks. 

6.2 Results  

Naturally, the results of the test were affected by evaluating on prototypes instead of the 

finished product. Prototypes are incomplete to their nature and some dissatisfaction and errors 

are likely to originate from this. In addition to this, three prototypes were used in the study but 

the results were treated as if they were identical. Although the differences were mostly few 

and small, it would have been better to use one prototype for all tasks. It was however not 

possible, and we saw it as more beneficial to cover all seven tasks by adding two prototypes 

than to use only one prototype and have to remove some tasks and perhaps replace them with 

less fundamental ones. 

It is important to consider the statistical results in light of the previously discussed participant 

representativeness issue and the task coverage. The task coverage was good concerning the 

use of channel lists, recording and general navigation abilities. These areas were deemed to be 

the central functionality of a PVR software, along with playback, and I therefore believe that 

the study results can give good indications of the usability of the interface as a whole. To 

obtain a complete evaluation of the interface, the remaining functionality should also be 

tested. The uncertain representativeness of the participants calls for caution in the 

generalizations of the statistical results, but they should also give a good indication of 

tendency for the groups of user types that were represented. The usability issues should be 

quite valid although certain issues could have been missed if any strongly different user 

groups that should have been included were not. 

Many of the usability issues were encountered by several or most of the participants. The 

number of new issues discovered by each participant following the first was low: zero, one or 

two; and the last two participants discovered no new issues as well as some of the middle 

participants. This indicates that a large part of the possible usability issues are covered here. It 

is likely that all or nearly all of significant usability issues were discovered regarding the 

functionality that the test covered, for the target group that participated. More participants 

could perhaps have added a few additional smaller issues. Further tests of other areas of 

functionality and different target groups, such as children and elderly users, could be used to 

reveal more issues if this is of interest. 

The redesign proposals were based on the observed behaviors from the participants and the 

needs I could identify from these, such as the need for supportive information. The specific 

design solutions that were proposed could be implemented as is but they can also be used as a 

basis for further discussions and new ideas of solutions. This is a common way to handle 

recommendations stemming from usability tests, as mentioned by Frøkjær and Hornbæk 
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(2005). The severity ratings can similarly be used as a guidance to prioritize when the 

development resources does not allow for all issues to be corrected. It is important to take 

caution when changing the design solutions, as this might cause new issues to arise even if 

they solve others. For larger changes it could be fruitful to perform new usability tests in order 

to examine whether the product is moving in the right direction. 

The metrics show that the product was somewhat difficult to use initially, but that it was 

quickly learned and that the satisfaction increased in line with that. This shows that despite 

certain issues, the users can fairly easily grasp how to use it. The level of confusion with the 

interface was low, as the Lostness showed, despite the unfinished and slightly varying states 

of the prototypes. This shows promise for the finished product, especially if the major initial 

issues are remedied to raise the user‟s overall satisfaction and ability to successfully complete 

tasks such as handling channel lists and recordings. 

6.3 The future 

The most important next step is to attempt to solve the described usability issues, with priority 

given to those of high severity. Testing additional functionality, such as playback and the TV 

guide, is also important to discover usability issues in areas that this study did not cover. To 

determine whether any solutions that were implemented to deal with usability issues did in 

fact increase the usability, and if the changes have resulted in any new usability issues, it is 

recommended to perform another usability test at a later time in the product development. 

Performing a test using the same metrics and procedures would allow for the best comparison 

of results and extended analysis of learnability and satisfaction. The more similarity, the more 

meaning lies in comparing the results; the better you can tell whether there has indeed been an 

increase in for example satisfaction and task success. Employing the same severity system 

will also support the comparison and the usability testers‟ understanding of the severity levels. 

If any subsequent studies want to compare results over a single usability score, this is possible 

to calculate from the complete test data that is attached in Appendix VIII. 

If the time is limited for subsequent tests, a smaller comparison test could be carried out 

where at least task success, SUS and observations are included. The aim of such a test would 

be to investigate any remaining or new major usability issues that impede task completion and 

lowers the overall satisfaction. The Lostness metric was quite useful but it also consumed a 

lot of time to analyze it from a video recording, and I would not recommend using it in 

iterative usability evaluations unless the data can be automatically collected during the test 

sessions. Task success, time-on-task and SUS were the quickest metrics to collect, and could 

be handled comfortably by a single moderator. I would still recommend two test moderators if 

at all possible, since observations are difficult to note down while managing tasks and 

participants. It also helps in decisions on borderline cases of task success.  

It could be useful to create a more specified definition of the primary target group(s), to allow 

participant recruitment in a more representative manner in subsequent testing. In a formative 

study where the goal is to identify the major usability issues this is however less critical than 
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in a summative study, which is performed on a larger number of participants with the goal of 

a fully generalizable evaluation of the entire product. 

In addition to carrying out a comparison study, it could be interesting to carry out a study with 

participants of very young or senior age. These groups were not included in this thesis, but 

they are likely to use PVR products as well and it is possible that their needs and abilities are 

quite different from the kind of users that participated in this test. Carrying out a test that 

explores the memory effect could also be of interest, to determine whether there are any major 

differences in the results when one or a couple of days pass between the trials.  
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7 Conclusion 

The results indicate that the users initially have trouble completing several tasks but are able 

to learn them fairly quickly. There are however limitations to the generalizability of the 

satisfaction and learnability results because of uncertain representativeness of the test 

participants and certain other issues. The overall system usability was rated as acceptable but 

in need of improvements, with a lower initial user satisfaction and a higher satisfaction after 

some repeated use. Most of the important usability issues should have been uncovered and I 

would particularly recommend solving the issues rated as severe in order to increase 

performance and satisfaction while interacting with the product. The most important issue to 

solve is the difficulties for the users to find the submenus accessed through the OPTIONS 

button, a fundamental step in completing several basic tasks. I would also recommend a 

follow up test at a later date to determine whether the user experience has improved after 

attempting to solve the discovered usability issues. 
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Appendix I. Test introduction paper 

Introduktion 
 

Testet som du kommer att utföra är en del av en kandidatuppsats inom Kognitionsveten-skap 

på Linköpings Universitet. Syftet med testet är att utvärdera användbarheten hos Zenterios 

mjukvara för inspelningsbara digital-TV boxar. 

 

Deltagande i testet är helt frivilligt och du kan när som helst avbryta. All information som 

samlas in kommer att behandlas anonymt. Det sammanställda resultatet av studien kommer att 

publiceras på Linköpings Universitet. 

 

Testet genomför du med en TV och en fjärrkontroll. Det består av sju uppgifter som du 

kommer att repetera i tre rundor i olika ordning. När du gör en uppgift, fortsätt tills du 

antingen är klar eller når den punkt då du, i en verklig situation, hade gett upp eller sökt 

assistans (från t ex support eller någon bekant). Försöksledarna kommer inte att svara på 

några frågor under testets gång, förutom gällande förtydliganden av instruktionerna till 

uppgifterna om det behövs. Om du blir osäker på hur du ska gå vidare med en uppgift, pröva 

dig gärna fram med olika knappar på fjärrkontrollen eller läs instruktionerna igen! 

 

Du kommer att testa en prototyp, vilket betyder att den inte representerar den färdiga 

produkten. Var inte orolig om det händer att vi behöver starta om prototypen för att fortsätta 

testet, det beror inte på dig utan på prototypen. 

 

Under testets gång kommer vi att filma TV-skärmen, detta kommer enbart att användas till en 

anonym analys av hur mycket arbete som behövts för att utföra uppgifterna.    

 

Tack för att du deltar i studien! 
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Appendix II. Demographic questions 

  Kön: (k = kvinna, m = man) 

Ålder: Hur gammal är du? 

  Erfarenhet:  
På en 5 gradig skala där 5 är mycket erfarenhet och 1 är ingen erfarenhet, 
hur van är du med att använda ett menysystem i en digitalTV-box? 

  På en 5 gradig skala, 
hur van är du med att använda ett menysystem i en inspelningsbar digitalTV-box? 

  På en 5 gradig skala, 
hur mycket allmän teknikerfarenhet tycker du att du har? 
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Appendix III. Task instructions  

1.  

Du vill undersöka om det finns några radiokanaler som spelar 80-tals musik. 

 

Uppgift: Leta reda på en radiokanal som verkar spela musik från 80-talet. 

 

Rapportering: Meddela oss namnet på denna kanal. 

Framgångskriterier (dessa stod ej med i deltagarens instruktioner): Att användaren 

rapporterar namnet på en kanal som de tror spelar 80-tals musik. 

 

2.  

Du vill snabbt kunna komma åt dina favoritkanaler för filmer. 

Uppgift: Skapa en kanallista som innehåller de nedanstående kanalerna och spara den. 

 24 nt 

 SVT1 

 Axess TV 

Rapportering: Meddela oss när du anser att du är klar. 

Framgångskriterier: Att en kanallista med tre kanaler är sparad och att användaren 

rapporterar att denne är klar. 

 

3. 

Du ångrade i efterhand att du tog med SVT1 i din filmkanallista. 

 

Uppgift: Ta bort SVT1 från kanallistan ”Favourites”. 

 

Rapportering: Meddela oss när du anser att du är klar. 

 
Framgångskriterier: Att kanalen SVT1 är borttagen från kanallistan och att användaren 

rapporterar att denne är klar. 

 

 

4. 

Då du planerar att jobba en helg missar du ett avsnitt av en tv-serie och vill istället spela in 

den. 

 

Uppgift: Lägg till en inspelning från kanallistan All TV på kanalen Axess TV mellan kl 15:00 

– 16:00 den 20 mars. 
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Rapportering: Meddela oss när du anser att du är klar. 

 

Framgångskriterier: Att all information kring inspelningen fylls i korrekt, att inspelningen 

sparas (med OK) och att användaren muntligt rapporterar att denne är klar. 

 

 

5. 

Du noterade att du hade råkat ställa en inspelning på fel tid och vill rätta till det. 

 

Uppgift: Ändra inspelningen på Axess TV från att starta kl 15:00 till att starta kl 14:00. Ställ 

också in att den ska upprepas dagligen. 

 

Rapportering: Meddela oss när du anser att du är klar. 

 

Framgångskriterier: Att starttiden ändras till kl 14.00, att inspelningen sätts till att upprepas 

dagligen och att användaren rapporterar muntligt att denne är klar.  

 

 

6. 

Du vill ta bort en av inspelningarna i din personliga mapp ”sport” men inte ta bort den helt 

från boxen ifall någon i familjen vill se den. 

 

Uppgift: Ta bort ”Recording 6” från mappen ”sport”. Räkna sedan hur många inspelade 

program det finns totalt i boxen. 

 

Rapportering: Meddela oss det totala antalet inspelade program som finns i boxen när du är 

klar. 

 

Framgångskriterier: Att rätt inspelning togs bort från mappen (REMOVE) och att 

användaren rapporterade rätt antal kvarvarande inspelningar i boxen (inte bara de i mappen 

”sport”). 

 

 

7. 

Alla i familjen har nu sett ”Recording 3” och du vill ta bort den helt. 

 

Uppgift: Öppna mappen ”sport” och ta bort inspelningen ”Recording 3” helt från boxen. 

Räkna sedan hur många inspelade program det finns totalt i boxen. 

 

Rapportering: Meddela oss det totala antalet inspelade program som finns i boxen när du är 

klar. 
 

Framgångskriterier: Att rätt inspelning togs bort helt från boxen (DELETE) och att 

användaren rapporterade rätt antal kvarvarande inspelningar i boxen (inte bara de i mappen 

”sport”).  
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Appendix IV. After-Scenario Questionnaire form 

 

 

ASQ 
   

Helt 
   

Helt 

     
oenig 

   
enig 

          1. Jag är nöjd med hur enkelt det 
 

          

 
var att slutföra denna uppgift. 

 
1 2 3 4 5 

          2. Jag är nöjd med hur lång tid 
 

          

 
det tog att slutföra uppgiften. 

 
1 2 3 4 5 

          3. Jag skulle ha behövt mer hjälp- 
 

          

 
information för att göra denna 

 
1 2 3 4 5 

 
uppgift. 
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Appendix V. System Usability Scale form 

System Usability Scale 
 

                    
Instruktioner: För vart och ett av följande påståenden, markera en ruta som bäst 

beskriver dina reaktioner på digital-TV systemet.         
                    

 
        Helt       Helt 

          oenig       enig 

                    

1. Jag tror att jag skulle vilja använda           

  detta system ofta.     1 2 3 4 5 

                    

2. Jag tyckte att systemet var onödigt           

  komplicerat.     1 2 3 4 5 

                    

3. Jag tyckte att systemet var lätt att           

  använda.       1 2 3 4 5 

                    

4. Jag tror att jag kommer behöva hjälp           

  av en tekniskt kunnig person för   1 2 3 4 5 

  att kunna använda detta system.           

                    

5. Jag tycker att de olika funktionerna           

  i detta system är väl samordnade. 1 2 3 4 5 

                    

6. Jag tyckte det fanns för mycket             

  inkonsekvens i systemet.   1 2 3 4 5 

                    

7. Jag kan tänka mig att de flesta             

  människor skulle lära sig att använda 1 2 3 4 5 

  detta system mycket snabbt.             

                    

8. Jag tyckte att systemet var mycket           

  besvärligt att använda.   1 2 3 4 5 

                    

9. Jag kände mig väldigt självsäker             

  när jag använde systemet.   1 2 3 4 5 

                    

10. Jag behövde lära mig många saker           

  innan jag kunde komma igång   1 2 3 4 5 

  med användandet av systemet.             
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Appendix VI. Open-ended question 

Avslutande fråga 
 

Var det något under studien du tyckte var problematiskt? 

Exempelvis något som var krångligt, överflödigt, som saknades eller om du har några andra 

kommentarer. 

Beskriv: 

 

………………………………………………………………………………………………… 

 

 

………………………………………………………………………………………………… 

 

 

………………………………………………………………………………………………… 

 

 

………………………………………………………………………………………………… 

 

 

………………………………………………………………………………………………… 

 

 

………………………………………………………………………………………………… 

 

 

………………………………………………………………………………………………… 

 

 

………………………………………………………………………………………………… 
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Appendix VII. Template for test observation  

Trial 1    FP: _____ 

 

1.  Byta mellan lista och half-pipe      Task Success: ______ Tid: ________________ 
 

 

 

 

 

2.  Skapa kanallista Task Success: ______ Tid: ________________ 
 

 

 

 

 

3.  Ta bort kanal från lista Task Success: ______ Tid: ________________ 
 

 

 

 

 

4.  Skapa inspelning Task Success: ______ Tid: ________________ 
 

 

 

 

 

5.  Ändra inspelning Task Success: ______ Tid: ________________ 
 

 

 

 

 

6.  Ta bort inspelning från lista Task Success: ______ Tid: ________________ 
 
 

 

 

 

7.  Ta bort inspelning från boxen Task Success: ______ Tid: ________________ 
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Appendix VIII. Test data 

The participants are denoted by FP1 to 11. Blue cells mark out the three tasks analyzed in 

detail in this thesis. Dark grey cells denote task failures and light orange cells denote non-

responses where data had been expected. 

Task success 

 
Trial 1 

     
Trial 2 

     
Trial 3 

       A B C D E F G D B E A G C F G A F B D C E 

FP1 0 1 1 1 0 0 0 1 1 1 1 0 1 0 0 1 0 1 1 1 0 
FP2 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
FP3 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 

FP4 1 1 1 0 0 0 0 0 1 0 1 0 1 0 0 1 0 1 0 1 0 
FP5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
FP6 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
FP7 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
FP8 1 0 0 0 0 0 0 1 1 0 1 0 1 0 0 1 0 1 0 1 0 
FP9 0 0 0 1 0 0 0 0 1 0 1 0 0 0 0 1 0 1 0 1 0 
FP10 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 
FP11 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

 

Time-on-task 

 
Trial 1 

        A B C D E F G 

FP1   02:59 02:15 01:30       
FP2 00:57 01:21   01:45   01:27 00:27 

FP3           01:59 01:20 
FP4 02:12 00:33 01:16         
FP5 01:04 01:06 00:47 03:14 00:49 01:20 00:28  
FP6 01:09 00:52 01:38 01:00   00:39 00:19 
FP7 02:15 03:34           
FP8 03:15             
FP9       01:47       

FP10 00:55 01:05         00:32 
FP11 01:09 01:14     01:27   00:48 

 
Trial 2 

        D B E A G C F 

FP1 00:46 00:44 00:46 02:15   03:59   
FP2 00:49 00:30 00:29 00:13 00:25 00:41 00:21 
FP3   00:45 02:36   00:41 00:25 00:48 
FP4   00:40   00:21   00:18   
FP5 00:59 00:44 00:41 00:21 00:29 00:31 00:59 
FP6 00:29 00:25 00:33 00:25 00:19 00:25 00:16 
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FP7 00:37 00:30 01:28 00:12 00:39 00:33 00:44 

FP8 01:32 01:15   00:41   02:14   
FP9   02:38   00:48       
FP10   00:25 00:26 00:10 00:24 00:15 00:29 
FP11 01:08 00:50 00:30 00:23 00:34 00:22 00:28 

 
Trial 3 

        G A F B D C E 

FP1   00:11   00:58 00:41 01:25   
FP2 00:24 00:08 00:21 00:30 00:47 00:12 00:28 
FP3 00:35 03:58 

 
00:51 01:48 00:20 00:31 

FP4   00:25   00:31   00:38   
FP5 00:21 00:14 00:20 00:27 00:41 00:20 00:36 
FP6 00:16 00:09 00:15 00:20 00:27 00:24 00:16 

FP7 00:27 00:14 00:22 00:44 00:52 00:15 00:26 
FP8   00:22   01:01   00:54   
FP9   00:16   01:21   00:32   
FP10 00:16 00:06 00:17 00:19   00:07 00:22 
FP11 00:22 00:08 00:25 00:25 00:46 00:26 00:29 

 

Lostness 

 
Trial 1 

        A B C D E F G 

FP1 N     6 4       

         S     15 6       
Lostness     0,69 0,33       

FP2  N 3 4   4   5 5 
         S 5 5   4   7 5 

Lostness 0,40 0,32   0,00   0,29 0,00 

FP3  N   5       5 5 
         S   8       5 7 

Lostness   0,55       0,00 0,29 

FP4  N 3 3 6         
         S 3 3 10         

Lostness 0,00 0,00 0,52         

FP5  N   3     5 5 5 
         S   3     7 9 5 

Lostness   0,00     0,29 0,44 0,00 

FP6  N 3 3 8 4   5 5 
         S 3 3 17 4   5 5 

Lostness 0,00 0,00 0,73 0,00   0,00 0,00 

FP7  N 5 9           
         S 11 22           

Lostness 0,68 0,89           

FP8  N 4             
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         S 9             

Lostness 0,61             

FP9  N       4       
         S       4       

Lostness       0,00       

FP10 N 3 5         5 
         S 3 7         5 

Lostness 0,00 0,49         0,00 

FP11 N 3 3     8   5 
         S 5 5     13   5 

Lostness 0,40 0,40     0,54   0,00 

 
Trial 2 

        D B E A G C F 

FP1 N 4 3 5 3   9   
         S 4 4 5 3   23   

Lostness 0,25 0,25 0,20 0,33   0,75   

FP2  N 4 3 5 3 5 6 5 

         S 4 3 5 3 5 9 5 
Lostness 0,25 0,00 0,20 0,33 0,00 0,37 0,00 

FP3  N 9 3 5   5 4   
         S 16 3 5   5 4   

Lostness 0,80 0,00 0,20   0,00 0,25   

FP4  N   5   3   5   
         S   7   3   6   

Lostness   0,49   0,33   0,17   

FP5  N 6 3 6 3 5 4 5 
         S 9 3 7 3 5 4 5 

Lostness 0,60 0,00 0,36 0,33 0,00 0,25 0,00 

FP6  N 4 3 4 3 5 4 5 
         S 4 3 4 3 5 5 5 

Lostness 0,25 0,00 0,00 0,33 0,00 0,32 0,00 

FP7  N 4 3 8 3   4 5 
         S 4 3 11 3   4 5 

Lostness 0,25 0,00 0,57 0,33   0,25 0,00 

FP8  N 4 3   3   5   
         S 4 3   5   6   

Lostness 0,25 0,00   0,52   0,17   

FP9  N   3   4       
         S   8   7       

Lostness   0,63   0,43       

FP10 N   3 5 3 5 4 5 
         S   3 5 3 5 4 5 

Lostness   0,00 0,20 0,33 0,00 0,25 0,00 

FP11 N 4 3 5 3 5 4 5 
         S 8 3 5 3 5 4 5 

Lostness 0,56 0,00 0,20 0,33 0,00 0,25 0,00 
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Trial 3 

        G A F B D C E 

FP1 N   3   3 4 7   
         S   3   3 4 16   

Lostness   0,00   0,33 0,25 0,63   

FP2  N 5 3 5 3 4 4 5 
         S 5 3 5 3 4 4 5 

Lostness 0,40 0,00 0,20 0,33 0,25 0,25 0,00 

FP3  N 5 5   3 4 4 5 
         S 5 9   3 6 4 5 

Lostness 0,40 0,60   0,33 0,42 0,25 0,00 

FP4  N   4   4   6   
         S   5   7   8   

Lostness   0,32   0,43   0,30   

FP5  N 5 3   3 4 4 5 
         S 5 3   3 4 4 5 

Lostness 0,40 0,00   0,33 0,25 0,25 0,00 

FP6  N 5 3 5 3 4 4 5 
         S 5 3 5 3 4 5 5 

Lostness 0,40 0,00 0,20 0,33 0,25 0,32 0,00 

FP7  N 5 3 5 4 4 4 5 
         S 5 5 5 7 4 4 5 

Lostness 0,40 0,40 0,20 0,43 0,25 0,25 0,00 

FP8  N   3   3   5   

         S   3   3   6   
Lostness   0,00   0,33   0,17   

FP9  N   3   4   4   
         S   3   5   4   

Lostness   0,00   0,20   0,25   

FP10 N 5 3 5 3   4 5 
         S 5 3 5 3   4 5 

Lostness 0,40 0,00 0,20 0,33   0,25 0,00 

FP11 N 5 3 5 3 4 6 5 
         S 5 3 5 3 4 7 5 

Lostness 0,40 0,00 0,20 0,33 0,25 0,22 0,00 
 

System Usability Scale 

  1 2 3 4 5 6 7 8 9 10 Score 

FP1 Answers 3 4 3 2 4 3 3 2 2 4 
 Contribution 2 1 2 3 3 2 2 3 1 1 50 

FP2 3 4 2 2 2 4 3 3 1 4 
   2 1 1 3 1 1 2 2 0 1 35 

FP3 3 4 3 3 2 4 3 3 3 4 
   2 1 2 2 1 1 2 2 2 1 40 
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FP4 4 1 4 1 4 1 5 1 3 3 
   3 4 3 4 3 4 4 4 2 2 82,5 

FP5 3 1 4 1 4 1 5 1 4 2 
   2 4 3 4 3 4 4 4 3 3 85 

FP6 4 2 4 1 3 3 4 2 4 2 
   3 3 3 4 2 2 3 3 3 3 72,5 

FP7 4 4 4 1 4 2 4 3 3 3 
   3 1 3 4 3 3 3 2 2 2 65 

FP8 4 2 3 2 4 2 3 2 2 4 
   3 3 2 3 3 3 2 3 1 1 60 

FP9 1 2 4 5 2 4 2 4 1 5 
   0 3 3 0 1 1 1 1 0 0 25 

FP10 5 1 5 1 5 1 4 1 5 2 
   4 4 4 4 4 4 3 4 4 3 95 

FP11 5 1 4 1 4 1 4 1 4 1 
   4 4 3 4 3 4 3 4 3 4 90 

 

After-Scenario Questionnaire 

The answers of question 3 have been converted here. 

 
Trial 1 

                  A1 A2 A3 B1 B2 B3 C1 C2 C3 D1 D2 D3 E1 E2 E3 F1 F2 F3 

FP1 1 1 5 2 2 3 2 3 3 4 3 4 1 1 5 2 2 4 
FP2 3 2 5 3 2 5 1 1 1 4 3 4 1 1 1 3 3 3 
FP3 1 1 1 2 1 5 1 1 1 1 1 1 1 1 1 5 5 5 
FP4 2 3 5 5 5 5 4 4 5 3 3 5 1 1 4 1 1 1 
FP5 5 4 5 4 5 4 3 4 3 2 2 2 5 5 5 3 4 3 

FP6 3 3 4 5 5 5 2 2 2 5 5 5 5 5 5 4 4 5 
FP7 3 3 4 2 2 2 1 1 2 5 5 5 1 1 3 1 1 3 
FP8 3 3 2 1 1 1 1 1 1 1 1 1 4 4 4 1 1 1 
FP9 1 2 2 1 1 1 1 1 1 2 2 1 1 1 1 1 1 1 
FP10 5 5 5 4 4 5 1 1 1 5 5 5 1 1 1 5 5 5 
FP11 5 4 5 5 4 5 1 1 5 4 5 5 4 4 5 5 5 5 

    
Trial 2 

               G1 G2 G3 D1 D2 D3 B1 B2 B3 E1 E2 E3 A1 A2 A3 G1 G2 G3 

FP1 3 3 3 4 4 4 4 4 4 4 4 4 1 1 1 3 3 3 
FP2 5 4 5 5 4 5 4 4 5 4 5 5 5 5 5 4 5 5 
FP3 3 2 5 1 1 1 5 5 5 5 5 5 2 3 5 5 5 5 
FP4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
FP5 5 5 5 4 4 5 5 5 5 4 5 4 5 5 5 5 5 5 
FP6 5 5 5 5 5 5 5 5 5 5 5 5 4 4 5 5 5 5 
FP7 1 1 3 5 5 5 5 5 5 4 3 4 5 5 5 4 4 3 
FP8 3 3 1 4 3 3 4 4 3 3 3 3 4 4 3 4 4 3 
FP9 1 1 1 1 1 1 1 1 1 1 1 1 3 2 2 1 1 1 
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FP10 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

FP11 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

       
Trial 3 

            C1 C2 C3 F1 F2 F3 G1 G2 G3 A1 A2 A3 F1 F2 F3 B1 B2 B3 

FP1 2 2 2 3 3 4 3 3 3 4 4 4 4 4 4 4 4 5 
FP2 3 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 
FP3 3 2 5 5 5 5 5 5 5 5 5 5 5 5 5 2 2 5 
FP4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
FP5 5 5 5 4 3 5 5 5 5 5 5 5 5 5 5 5 5 5 
FP6 3 4 5 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 
FP7 2 5 4 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 
FP8 2 2 1 2 2 2 4 4 3 5 5 5 5 5 5 5 5 5 
FP9 2 2 1 2 2 1 3 2 2 3 3 3 4 4 3 2 2 1 

FP10 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
FP11 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

 

  D1 D2 D3 C1 C2 C3 E1 E2 E3 

FP1 4 4 4 3 3 4 4 4 4 
FP2 4 4 5 4 5 5 5 5 5 
FP3 5 5 5 5 5 5 5 4 5 
FP4 5 5 5 5 5 5 5 5 5 
FP5 5 5 5 5 5 5 5 5 5 
FP6 5 5 5 3 5 5 5 5 5 
FP7 5 5 5 5 5 5 5 5 5 

FP8 1 1 1 4 4 4 3 3 3 
FP9 1 1 1 3 3 2 1 1 1 
FP10 5 5 5 5 5 5 5 5 5 
FP11 5 5 5 5 5 5 5 5 5 

 

Observation categories 

Kategorier 
Problem-
frekvens 

Frekvens 
FP 

Försöks-
personer 

Svårigheter att hitta knappen OPTIONS (för att visa alternativ 
för objektet) 

31 10 1,2,3,5,6,7, 
8,9,10,11 

Rapporterade fel antal totala inspelningar (bara de i 
mappen) 

19 6 1,4,7,8,9,10 

Något fel på insp.inställningarna (datum, kanal, kanallista, 
daily etc) 

12 6 1,4,6,7,10,11 

Svårigheter att hitta uppåtknappen för navigation (när OK 

inte fungerar) 
10 8 1,3,4,5,6,9, 

10,11 

Försöker ändra en inspelning genom att skapa en ny 7 3 7,8,9 

Svårigheter att hitta radiokanalerna under channellist 6 5 1,3,6,7,8 

Försökte skapa inspelning via kanallista -> kanal 5 4 3,5,8,9 

Valde remove när det skulle ha varit delete recording 5 3 1,4,8 

Valde delete när det skulle ha varit remove recording 4 2 4,11 
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Svårigheter med att spara kanallistan (OK) 3 3 3,6,8 

Försökte skapa/redigera kanallista via all channels -> kanal 3 2 9,11 

Svårigheter att gå ut från kanallistan (Cancel) 2 2 7,8 

Försöker ta bort kanal från lista genom att gå in i create 
user folder 

2 2 8,11 

Hittar inte vart man skapar en inspelning 2 2 8,9 

Förstår inte att Exit går ur menyn (tror det "går tillbaka" ett 
steg) 

1 1 1 

 

Open-ended question categories 

Kategorier 
Problem-
frekvens 

Frekvens 
FP 

Försöks-
personer 

Misssnöjd med layoten på fjärrkontrollen 4 3 3,7,9 
Svårt att hitta menyerna som öppnas med OPTIONS-
knappen 3 3 2,5,10 
Ofullständiga prototyper som saknade vissa funktioner 2 2 1,6 
Saknar överblick för var man är i menyn 2 2 3,5 
Bättre namn på "Remove channel" (i kanallistan) 1 1 2 
Visuellt stöd för vilka handlingar som kan utföras på den 
aktuella positionen 1 1 3 
Vill lättare kunna se vilka saker som skapats/redigerats 1 1 3 
Svårt att komma igång 1 1 4 
Flöt på efter ett tag 1 1 4 
Svårt att hitta hur man skapade en inspelning 1 1 4 

Svårigheter med att ta bort objekt 1 1 4 
Onödigt många steg/menyer för att komma till rätt ställe 1 1 6 
Saknade en manual 1 1 8 
Svåranvänt system 1 1 9 
Svårt att hitta logik bland knappar 1 1 9 
Saknade möjligheten att namnge en lista samtidigt som 
den skapades 1 1 11 
Bättre namn på "Create user folder" för att skapa 
kanallistor 1 1 11 
Saknar en "Manage playlists/channels" i stil med "Manage 
recordings" 1 1 11 

 


