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Abstract 

The purpose of this study is to evaluate and give suggestions for interaction improvements to a 
user interface in a Personal Video Recorder. The study will focus on user learnability, user 
satisfaction, usability problems from the user interaction with the product and to make a set of 
interaction improvements. The participants performed a set of predefined tasks involving the 
recorder functionality and channel lists. The study involved three trials with seven tasks in each 
trial.  
 
The study showed that the time difference for Learnability – Time-on-Task between all trials 
were statistical significant for the user interface. The study also revealed a set of usability 
problems that were classified into different severity ratings. The study also showed that the 
participants were partly satisfied with the user interface.  
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1 Introduction 

The world is getting more and more digitalized and the new TV monitors are getting flatter and 
bigger for each day. There are no longer a small limited number of channels to watch on our 
TV’s because of the help of a digital TV box. There are many companies that work with the 
creation of digital TV boxes and Zenterio is one of these companies. Zenterio is a digital TV 
software design house in Mjärdevi Science Park with about 30 employees. Among other things, 
they integrate complete digital systems into new hardware or integrate software modules into 
the customers’ existing systems. One of Zenterio’s specializations is to make hardware 
independent software, meaning it can be used on any type of digital TV box.  
 

1.1 Purpose and Goals 

The main purpose of this bachelor thesis: 
 

To evaluate and give suggestions for interaction improvements on a user interface in a PVR. 
 
The user interface is part of a personal video recorder (PVR). The interface is not today fully 
developed and will be implemented by the programmers of Zenterio alongside my work with 
this thesis. The interface has not yet been evaluated and Zenterio is interested to find out if 
there are any usability problems with the interface and if the user can easy and quickly learn 
how to use the interface. The results from the study will be used for future marketing and to 
improve the usability to the next iteration of the interface. I will be using three different 
prototypes to be able to evaluate a set of predefined tasks. Those tasks will focus on covering 
as many parts of the recorder functionality and channel lists of the interface since it is those 
both functionalities that are going to be evaluated. Two prototypes are made of the 
programmers of Zenterio and the third prototype is made by me and my coworker.  
 
Zenterio’s goals for this bachelor thesis: 

Study goals: Evaluate predefined tasks on functionality that might be problematic in the 
user interface. The focus will be on how much time and effort that is required for the 
user to learn how to  use the interface. The results of this thesis should be user 
satisfaction, user learnability, usability issues and a set of interaction improvements to 
the interface. 

 
User goals: To be able to use the interface frequently as a source of entertainment. The 
user goal is rather to complete a task than to maximize the efficiency. Both satisfaction 
and performance are of value.  
 
Business goals: Improve the interaction between the interface and the user. To make a 
product that the user find simple to use and that stands out from competing products 
on the market.  
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1.2 Limitations 

There are a few limitations for me and my coworker to consider during the work with our 
theses. We are going to focus on the recorder functionality and channel lists of the user 
interface because Zenterio thinks that those parts are most important in any user interface of a 
digital TV box. We are also focusing on approximately 3-5 issues each in the interface to 
evaluate and give suggestions for improvement. Depending on available time, we may reduce 
or increase the number of studied issues as the theses proceeds. We will not implement our 
solutions. 
 
The results will be handed over to Zenterio and Linköping University for publication. 

1.3 Problem Statements 

The problem statements of this bachelor thesis are based on the goals from Zenterio and the 
problem statements are: 

Is the user interface easy to learn? 
Is the recording functionality of the user interface easy to learn? 
 
Were the participants satisfied with the user interface? 
Were the participants satisfied with the recorder functionality of the user interface? 
 
What are the most significant usability problems with the recorder functionality of the 
user interface? 
How could the usability problems be solved with redesign proposals? 

 
To be noted is that the user interface only includes the recorder functionality and channel lists 
of the user interface. When I write about the user interface it is about those two parts. 
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2 Literature Review 

This chapter describes the various areas that are relevant to the study and the theories which 
form the background for the study.  

2.1 Digital TV boxes 

The domain about digital TV boxes is wide and there are a range of different TV boxes. Kristofer 
Lindblom (March, 2011 Oral Communication) says that perhaps the most common kind of TV 
boxes is a set-top box. A set-top box is an integrated receiver decoder (IRD) which is an 
electronic device that is used to pick up radio frequency signals and convert digital information 
transmitted in it. An IRD can be both an external or internal digital box. The name set-top box 
comes from the time when the TV boxes were often located on top of the television, the time 
when the TV’s were thick. There are also TV boxes called personal video recorders (PVR). A PVR 
includes the functionality of a regular TV box but also the functionality of recording.  
 
There are a set of requirements that must be fulfilled for IRDs and PVRs such as functions 
concerning One Touch Recording (OTR), automatic conflict handling but also remote control 
interface. NorDig (2010) is an organization that provides such requirements and those 
requirements are good to read in order to get insight of the IRD domain. NorDig consists of 
Nordic and Irish television companies and telecom companies. The goals of NorDig are to 
specify a common platform for digital television to be used within the Nordic countries. 
Many if not all IRDs have a user interface and those user interfaces should be usable and easy 
to use.  

2.2 Usability 

What is the definition of usability? That question has many answers and according to van Welie, 
van der Veer & Eliëns (1999) many scientists have given proposals on definitions of usability but 
there are not a single definition that all could agree on. Albert & Tullis (2008) writes that there 
are probably as many definitions on usability as there are people in the industry. They write 
further that UPA (Usability Professionals Association) mean that usability is an attitude for 
product developing that focuses on feedback from the user throughout the whole development 
process in order to create products that meet the demands from the user and reduces costs. In 
general all definitions of usability share some common themes. Those are: a user is involved, 
the user is doing something and the user is doing something with a product, system or other 
thing. Albert & Tullis (2008) says that many people distinguish between the term usability and 
user experience. User experience is looking at the user’s entire interaction with a product, 
including his or her feelings, thoughts and perception that result from their interaction with the 
product. Usability however is considered to be the ability of the user to use the product to be 
able to complete a task successfully.  
 
Van Welie et al. (1999) write that there are many design methods that all have the goal of 
designing a usable system. The main technique in iterative design methods is constant 



 

4 
 

evaluation with users. They write that other design methods have a more structured approach 
and try to improve the usability of the initial design by starting with a task analysis. Other 
methods also try to have fewer iterations than an iterative design method. Van Welie et al. 
(1999) thinks that an ideal design process uses both the viewpoints of improving the usability 
by evaluation with users and improving the design with all available relevant knowledge during 
the design process. To evaluate with users is a good method for collecting data about the usage 
itself. To obtain data about speed of performance (how many steps needed for accomplishing a 
task) or number of errors should provide a good indication of the usability of the system. When 
the level of usability is unsatisfying it is important to find out why it is unsatisfying. To do that, 
one solution is to consult the knowledge of the user. It is more problematic to try to evaluate 
the actual system during the design process. Van Welie et al. (1999) write that the usage 
indicators cannot be evaluated directly and therefore they do not provide any hard data. A way 
of ensuring usability during the design process is by using formal design models. The authors 
write that “usability problems are caused by a mismatch between the users’ abilities and the 
required abilities that the system enforces on the user” (p.2). Therefore you need to know the 
abilities and limitations of humans in order to make a good design. Especially perceptual and 
cognitive abilities are relevant to design. It is also important to have knowledge in the domain 
of design. To measure usability a set of metrics are needed.  

2.3 Usability Metrics 

As almost anything else, usability can be measured with the help of metrics. Albert & Tullis 
(2008) writes that a metric is a way of measuring or evaluating a particular thing or 
phenomena. In comparison to other types of metrics usability metrics has a set of metrics 
specified to its profession, such as user satisfaction, task success and errors among other things. 
All metrics will be explained later in the literature review. All usability metrics must be directly 
or indirectly observable in some way and they have to be quantifiable, meaning that they have 
to be counted or turned into a number in some way. They also require that the product that is 
being measured represent some aspect of the user experience. Albert & Tullis (2008) writes 
further that usability metrics reveal something about the user experience. They reveal the 
personal experience of the user that uses the product and things about the interaction between 
the user and the product. Such things can be effectiveness (being able to complete a task), 
satisfaction (to which degree the user was content with his or her experience while performing 
the task) and efficiency (the amount of effort that is required to complete a task). Usability 
metrics can answer many things and here are some examples on questions: 

1) Will the users like the product? 
2) Is this new product more efficient to use than the current one? 
3) What are the most significant usability problems with this product? 

 
They think that usability metrics are quite amazing. This quote summarizes their feelings 
towards usability metrics pretty good. “Measuring the user experience offers so much more 
than just simple observation. Metrics add structure to the design and evaluation process, give 
insight into the findings and provide information to the decision makers. Without the 



 

5 
 

information provided by usability metrics, important business decisions are based on incorrect 
assumptions, ‘gut feelings’, or hunches” (p.8). 

2.3.1 Performance Metrics 

There are two different kinds of metrics, performance metrics and self-reported metrics. 
Performance metrics measures the behavior of the user and are reliable on the use of scenarios 
or tasks. Without tasks there is not possible to measure performance metrics. Albert & Tullis 
(2008) writes that performance metrics are among the most valuable tool for usability 
evaluation. They can evaluate the efficiency and effectiveness of many different products and 
are very useful for estimating magnitudes of specific usability problems. The authors write that 
you should be able to derive meaningful performance metrics with reasonable confidence 
levels if you collect data from at least eight participants but ideally more. They see performance 
metrics as an important indicator for overall usability.  
 
Albert & Tullis (2008) writes about five basic types of performance metrics, they are: 
 
Task success is the most common usability metric which can be calculated for practically all 
usability studies including tasks. Task success is used when you are interested in whether users 
are able to complete tasks using the product. If the user cannot complete the task, you know 
something is wrong. The data can be collected either with binary success: 1 – task success, 0 – 
task failure or with different levels of success such as complete Task success: with or without 
assistance, partial Task success: with or without assistance or Task failure: the participant 
thought the task was complete but it was not or the participant gave up. If you use binary 
success any assistance from the moderators means task failure. That is something you have to 
inform the user about before the tasks. They write that the most common way of measuring 
success when you perform a lab-based usability study is to let the user verbally report the 
answer when they have completed the task. 
 
Efficiency is a way of evaluating the amount of effort that is required for a user to complete a 
task. In general, there are two different kinds of effort, cognitive and physical. Physical effort 
includes the actual physical activity required for the user to make particular actions. Cognitive 
effort includes finding the right place to perform an action, for example deciding what action is 
necessary to complete this task. 
 
Lostness is a common efficiency metric and was originally developed by Smith (1996). Lostness 
looks at how many and how many unique nodes the user visits in order to complete a task. 
Lostness is calculated with the following formula: 
 
 L = sqrt ((N/S -1)2 + (R/N - 1)2) 
 
Albert & Tullis (2008) defines the different variables as:  
N is the number of different nodes visited while performing the task.  
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S is the total number of nodes visited while performing the task, counting revisits to the same 
page.  
R is the minimum (optimum) number of nodes that must be visited to accomplish the task.  
 
A perfect Lostness score is 0, meaning that the user has completed a task optimally. Smith 
(1996) found that users with a Lostness score below 0,4 did not exhibit any observable 
characteristics of being lost. Users with a Lostness score above 0,5 on the other hand, definitely 
did appear to be lost. Those who got a score between 0,4 and 0,5 required closer examination 
from the collected data in order to estimate if they appeared to be lost.  
 
Learnability Involves looking at how any efficiency metric changes over time. This is useful if 
you want to examine how and when participants reach proficiency in using a product. 
Learnability can be measured by using in general almost any performance metric over time. You 
collect data at multiple and different times in order to measure learnability. Each time you 
collect data is considered a trial. A trial can recur every day, every month or even every five 
minutes.  
 
Time-on-Task is another way of measuring the efficiency of a product. Time-on-Task is a metric 
that measures how much time is required for a user to complete a task. Albert & Tullis (2008) 
writes that the time it took for the participant to complete a task usually says a lot about the 
usability of the product. In general, the user gets a better experience of the product if the time 
it took to complete the task is small. Time-on-Task is important for products where the tasks 
are performed repeatedly by the user. It is the time between the beginning of the task and the 
end of the task and is often expressed in minutes and seconds. If the task takes long time it is 
often expressed in hours and minutes. 
 
Errors are something that reflects the mistakes made during a task. It is something that can be 
useful in pointing out particular misleading or confusing parts of an interface. There is no widely 
accepted definition of what errors are but in general an error is any action that prevents the 
user from completing a task in the most efficient way and is useful for evaluating user 
performance. To measure errors you have to define what the correct and incorrect actions 
could be for each task.  

2.3.2 Self-reported Metrics 

Albert & Tullis, (2008) writes that self-reported metrics give you very important information 
about users’ perception of the system and their interaction with it. At an emotional level, the 
data may even tell you something about how the users feel about the system. They write that 
the most efficient way to capture self-reported data in a usability study is with some type of 
rating scale or open-ended question. The open-ended question can be very useful but are often 
harder to analyze. An open-ended question at the end of the entire usability study can provide 
an overall evaluation of the system when the participant has had the chance to interact with 
the system more fully. Self-reported data is what the participants think, says and feels with 
regard to their experience of the product. They write further that self-reported data are best 
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collected at the end of the entire usability study (post-study ratings) or at the end of each task 
(post-task ratings). Both have advantages and a quick rating at the end of each task can help to 
identify parts of the system that are particularly problematic. After Scenario Questionnaire 
(ASQ) is a post-task rating and probably the most common one. ASQ includes three questions 
about user satisfaction concerning; ease of completing a task, time to complete a task and 
support information. The questions are answered by the participant one time for each task. The 
questions ask the user to rate how easily or how difficult each task was. This can be done by a 
5-point or 7-point scale. Either scale will provide a crude measure of perceived usability on a 
task level. The questions are presented in Table 1. 
 

Table 1: Presents the questions from After Scenario Questionnaire (ASQ). 

1 I am satisfied with the ease of completing the tasks in this scenario. 
2 I am satisfied with the amount of time it took to complete the tasks in this scenario 
3 I am satisfied with the support information (online help, messages, documentation) when 

completing the tasks. 

 

 

Another common self-reported metric is the System Usability Scale (SUS).  SUS is a post-study 
rating and was originally developed by (Brooke, 1996) and is an overall measure of perceived 
usability that the participants are asked to give after the entire study and their interaction with 
the product is completed. SUS consists of ten statements to which the participants should rate 
their level of agreement. Half of the statements are positively worded and the other half is 
negatively worded and a 5-pointed scale is used for each. The SUS score have a range of 0 to 
100 where 100 representing a perfect score and the score represent a composite measure of 
the overall usability of the studied system. Brooke (1996) writes that SUS has proved to be a 
valuable evaluation tool as it is reliable and robust. It is a tool that correlates well with other 
subjective measures of usability. To calculate the collected SUS score Brooke (1996) writes “first 
sum the score contributions for each item. Each item’s score contribution will range from 0 to 
4. For items 1,3,5,7 and 9 the score contribution is the scale position minus one. For items 
2,4,6,8 and 10, the contribution is five minus the scale position. Multiply the sum of the scores 
by 2,5 to obtain the overall value of SUS” (p.5). Table 2 presents the ten statements of SUS.  
 

Table 2: Ten statements of SUS. 

1 I think that I would like to use this system frequently. 
2 I found the system unnecessarily complex. 
3 I thought the system was easy to use. 
4 I think that I would need the support of a technical person to be able to use this system. 
5 I found the various functions in this system were well integrated. 
6 I thought there was too much inconsistency in this system. 
7 I would imagine that most people would learn to use this system very quickly. 
8 I found the system very cumbersome to use. 
9 I felt very confident using the system. 

10 I needed to learn a lot of things before I could get going with this system. 
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Bangor, Kortum & Millers (2008) article is about to share nearly a decade’s worth of SUS data 
collected from more than 200 usability studies to provide a benchmark that can be used by 
other usability professionals in the future. The authors write about the meaning of the SUS 
score and what an acceptable SUS score is. They write that SUS has several attributes that make 
it a good choice for usability practitioners. SUS is a flexible survey that can assess a wide range 
of interface technologies due to its technical agnosticism, it is also relatively easy and quick to 
use by both administrators and study participants and it provide a single score on a scale that is 
easy to understand for everyone in the project group. Explaining what a specific SUS score of 68 
actually means to a project manager and design team can be a frustrating matter. Bangor et al. 
(2008) write about two different scales that are based from the results from the conducted 
studies. The scales will help evaluators to explain what the SUS score mean. The first scale is 
university grade analog, this scale puts the SUS score of 90 to 100 to an A, 80 to 89 to an B and 
so on. This scale is clear to project teams and metrics of improvement are intuitive as well with 
no further special interpretation required by the human factors researchers. The second scale is 
a 7-point adjective rating scale. This scale rates the “user-friendliness” of a given product. The 
term user-friendliness is used because it is one of the most known synonyms for usability and 
one that the participants were likely to grasp. The scale rating statements from left to right are: 
worst imaginable, awful, poor, ok, good, excellent and best imaginable. The intention with this 
scale is to provide a qualitative answer that can be used in conjunction with the SUS score to 
better explain the overall experience of the evaluated product. From the collected data from 
the 200 studies they found among other things that a SUS score > 86 is excellent, > 73 is good, > 
52 is ok and > 39 is poor. To sum up, the authors say that a product which receives a SUS score 
above 70 is passable. A product with a score below 70 should be considered candidates for 
continued improvement and increased scrutiny. 
In order to evaluate any product, a usability study also requires a number of test participants. 

2.4 The Number of Usability Test Participants 

Chattratichart & Lindegaard (2007) write that in order to plan a usability study the hardest part 
is often to get the right number of usability test participants. This is something that has been a 
major part of debate for researchers and usability practitioners for more than a decade. 
Usability testing is often costly and usually conducted with one test participant at the time. 
Chattratichart & Lindegaard (2007) conducted a data analysis of nine commercial usability test 
teams that participated in a usability study. Their data revealed that there were no significant 
correlation between the percentage of problems found, new problems and number of test 
participants. On the other hand they found significant correlations between variables and the 
number of user tasks used by each team. The outcome from a usability study depends on many 
different things, for example task design, participants, skills of usability testers, problem criteria 
etcetera. Researchers have found  (Nielsen, 2000) that only 5 test participants is suffice to 
reveal between 80-85% of all problems that exists during a usability evaluation. The results 
from the data analysis of the nine usability test teams showed that a single team had found a 
high percentage of the problems but nowhere near to find all problems. Chattratichart & 
Lindegaard (2007) thus contend that the “magic number” of only 5 test participants had been 
underestimated. The variations in user tasks have been used to explain why different test 
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teams or evaluators have found different sets of problems in the same usability study. Hertzum 
& Jacobsen (2003) (as cited in Chattratichart & Lindegaard, 2007) made a study on evaluator 
effect which revealed that the average percent of problems found ranged from 5-65% between 
two evaluators that evaluated the same interface. The evaluators used any of the three 
Usability Evaluation Methods of cognitive walkthrough, heuristic evaluation or think-aloud. The 
cognitive walkthrough method is used to identify issues in an interface focusing on how easy it 
is for new users to accomplish tasks in the interface, heuristic evaluation involves evaluators 
examining the studied interface and judging its compliance using heuristics. The think-aloud 
method involves participants to think aloud while they are performing a set of predefined tasks. 
The participants are asked to say whatever they are doing, thinking, feeling and looking at as 
they perform the tasks. Their analysis of the study revealed that the percentage of problems 
found was due to vagueness in problem criteria and evaluation procedures. Chattratichart & 
Lindegaard (2007) mean that the numbers of test participants have a small part in the 
revelation of problems in an interface. They mean that the focus should be on the tasks and 
that they should cover as many parts of an interface as possible. They also write that a good 
variety in the distribution of users’ experience within the domain of the evaluated product help 
finding more problems than a homogeneous distribution of users’ experience would have done.  
 
Albert & Tullis (2008) has a slightly different view of how many test participants you need in a 
usability study. They write that everyone that is involved in the usability profession, everyone 
from the project manager to the developers want to know how many test participants that are 
enough in a usability study. The sample size should according to them be based on the goal of 
your study and the tolerance for a margin of error. You can get useful feedback from only four 
test participants if you are interested in identifying major problems as part of an iterative 
design process. You will however need considerably a larger number of participants if you have 
different parts of a product to evaluate or many tasks. Albert & Tullis (2008) does however not 
write about the importance of task coverage as a complement to the number of test 
participants. In their opinion it is sufficient with five test participants per different group of 
user. The most significant usability problems have been seen after the first four or five 
participants. They find support for only five test participants but under a set of conditions. It is 
important to communicate the revealed problems of a usability study and their solutions in a 
satisfying way to those who will implement the solutions. This will be addressed in the next two 
paragraphs.  

2.5 How to Make Usability Recommendations Useful and Usable 

Dumas, Jeffries & Molich (2007) writes that there has been too little attention put on the fact 
that usability recommendations lead to recommendations for changes in a product. A usability 
evaluation can be a very costly step if the discovered problems are not presented in a satisfying 
way. The problems might not be taken seriously and the improvements on a product may have 
little impact. Dumas et al. (2007) give suggestions on how useful and usable recommendations 
should be. By useful and usable recommendations they mean “recommendations for solving 
usability problems that lead to changes that efficiently improve the usability of a product” 
(p.162). They write further that most research studies focuses on the impact of usability 
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recommendations or redesign proposals instead of the issues concerning recommendations. 
They have two rating scales of how usable and useful a recommendation of a usability problem 
really is. The scales ranges from 5 to 1 and on the usable scale a five mean that a 
recommendation is fully usable and a one mean that a recommendation is unusable. A five on 
the useful scale mean that the recommendation is fully useful and a one mean that the 
recommendation is not useful or misleading. If there were not anything that could serve as a 
recommendation in the comment about the usability problem, it was marked with a X. A usable 
recommendation communicates in detail exactly what the product team should do to 
implement the underlying idea of the recommendation. They write that a useful 
recommendation should describe an effective idea for how to solve the usability problem. 
There are types of usability problems that are hard to write useful and usable 
recommendations for. It can be problems that require major changes in the redesign of a 
product or changes in business constraints. It is important to ensure that the recommendations 
are improving the overall usability of a product, meaning that the problems are solved without 
other parts getting less usable. 

2.6 How to Communicate Redesign Proposals 

When you have conducted a usability study it is important to present the results on a way that 
is satisfactory to the implementers. Frøkjær & Hornbæk (2005) writes that usability problems 
that are predicted by evaluation techniques are very useful input to systems development but it 
is very uncertain if redesign proposals that are trying to alleviate those problems are as much 
useful. Frøkjær & Hornbæk (2005) views which way developers want the results should be 
presented to them in an optimal way. They also explore how and if redesign proposals may 
supplement usability problem descriptions from usability evaluations into practical systems 
development. Finally they investigate if empirical evaluation techniques are better than 
usability inspection techniques in generating useful redesign proposals. This quote gives an 
overview why they think that usability evaluation is good:  
 

“Techniques for usability evaluation help designers predict how interacting with 
their designs may cause users problems, and thus what parts of the designs to 
improve” (p.391). 

 
Usability evaluation techniques include think-aloud, heuristic evaluation and cognitive 
walkthrough, all these techniques explained earlier in this thesis. On the other hand there are 
also many inspections techniques to use, metaphors of human thinking (MOT) is one of them. 
MOT means that the user interfaces are inspected using metaphors of habit, stream of thought, 
utterance and awareness among others. Frøkjær & Hornbæk (2005) writes further that the 
most research made on usability evaluation techniques assumes that good techniques are 
those which best support an evaluator in generating problem descriptions while using the 
techniques. Hartson et al. (2001) (as cited in Frøkjær & Hornbæk, 2005) writes that there are 
limitations to the suggestion that treats usability evaluation techniques as functions that 
produces redesign proposals, problem lists and ignoring issues of how to treat problem 
descriptions. The problem lists are often very short and that makes that the descriptions 
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sometimes are unclear and incomprehensible to other people than the evaluator himself. 
Sometimes it does not exist a design that alleviates the described usability problem because the 
changes who needs to be done make a conflict with already existing functions in the system. It 
is a problem because designers may waste time and resources on trying to deal with such 
problems. Another limitation is that lists of usability problems are short sighted because they 
ignores that problems should be fixed and focuses on to find as many problems instead. 
Frøkjær & Hornbæk (2005) writes that unlike the limitations listed above, redesign proposals 
could be directly integrated into the design, easier to understand and more stimulating to the 
developers. They write further that a redesign proposal should include a description of the 
problem, an explanation for why the problem exists and a description of the solution and why 
the proposed solution is better. A good idea to complement the redesign proposals with is 
some sort of rating of how severe the problem is. This helps the developers to see which 
problem that needs to be fixed first. There are many different ratings that can be used in order 
to rank a problem and an example is how frequent the users will encounter the problem, how 
useful the problem is in further development of the system and how severe the problem is 
among others. Albert & Tullis also writes about the importance of making a severity rating for 
the usability problems. It helps to focus attention on the revealed problems that really matters 
instead of handing a list with 82 usability problems that has to be solved immediately. Their 
severity rating is based on the user experience and is divided into Low, Medium and High. 
These are their definitions of the ratings:  
 

“Low: 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. 
Medium: Any issue that contributes to but does not directly result in task failure. 
Participants often develop workarounds to get what they need. These issues have 
an impact on effectiveness and most likely efficiency and satisfaction. 
High: 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.” (p.106) 

 
Frøkjær & Hornbæk (2005) write that it is important that the communication between the 
developers and the evaluators is good so that no misunderstandings occur. It is often better to 
say which problems that exists and here is the alternative to how you could solve it instead of 
just pointing out the problems. It is a good idea to make sketches of how the problem could be 
solved in order to provide visual support to the developer. It is generally the developers who 
make the decision on how and if the redesign proposal should be used so it is important to have 
a description that can convince them that the proposed solution actually can make the system 
better. Frøkjær & Hornbæks (2005) study showed that the developers valued redesign 
proposals as a complemented input to the development work. Redesign proposals help the 
developers to understand the usability problem, they make the problems more concrete and 
illustrates why the problems is important to pay attention to. They also argue that redesign 



 

12 
 

proposals seeks alternative solutions for problems and are useful for inspiration. Their study 
showed that all developers wanted a mix between the problems and the redesign proposals to 
form part of the input to systems development. Their study also showed that empirical usability 
evaluation techniques were not better than inspection techniques. They were equally good in 
identifying problems with the system. Their results indicate that redesigns that were created 
during or immediately after the usability evaluation are a useful supplement to descriptions of 
usability problems and are an important quality of a technique that should be further 
investigated and considered to complement other techniques.  
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3 Method 

The main goal of the study is to evaluate a set of predefined tasks and give suggestions of 
interaction improvements to a product that will be used frequently. The product includes a 
remote control and the user interface of the PVR. The study was chosen to be of a formative 
kind since there has not been any usability evaluation of the user interface earlier. Theofanos & 
Quesenbery (2005) write that the goal of a formative study is to evaluate a product with users 
and tasks where the evaluation is designed to guide the improvement of future iterations. By 
focusing the study on evaluating the frequent use of the same product, the results will show 
how much time and effort is required to learn to use the same product. The study requires 
three recurrent runs (trials) of the same seven tasks for each participant. The study will also 
evaluate that the participants can easily and quickly find what they are searching for, know 
what options that are available to them, know where they are within the overall interface 
structure and easily navigate around the product. We will use a within-subjects analysis and 
Albert & Tullis (2008) write that it means that you want to evaluate how easily a participant can 
learn to use a particular product (the same participants on different trials). The advantages with 
a within-subject analysis are that it requires fewer participants and it has more statistical power 
than a between-subjects analysis. Between-subjects mean that the results will be compared 
between different participants, for example age groups.  

3.1 Preparations for the Usability Study 

For the usability study we recruited eleven participants between the ages of 18-58. It was seven 
women and four men. The recruitment criteria for the ages of the participants were 18-65. 
Attempts were made to divide the participants into three different age groups with four 
participants in each group in order to get a sample that spread over many ages. These age 
groups were predefined by me and my coworker and the different groups were: 18-30, 31-50 
and 51-65. The attempt to divide the participants into the age groups was only partly achieved 
and the distribution of the participants were actually five participants in the 18-30 group, two 
participants in the 31-50 group and four participants in the 51-65 group. To recruit participants 
we sent out an e-mail to all employees at Zenterio. The e-mail asked them to speak with their 
friends and family in order to participate in our study. Therefore the participants were a sample 
of convenience. A reason why we did not want to recruit the employees at Zenterio was that 
we wanted to avoid that the participants had too much expertise within the current user 
interface. Therefore the participants could not work on Zenterio or on other companies that 
made similar products as Zenterio.  
 
To get a good insight into the domain of digital TV boxes I and my coworker read the chapters 
about Navigation and PVR in the NorDig specification. We also had a meeting with our two 
supervisors at Zenterio and were given two older digital TV boxes in order to explore their user 
interfaces. We also got pictures on the user interfaces for a few additional digital boxes. 
Alongside this we read about usability evaluation methods. Through discussions I and my 
coworker decided that the usability study would be task based since an usability evaluation 
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have not yet been performed on the interface and we wanted to have a good task coverage of 
the parts that were going to be evaluated. After that we constructed a set of tasks. Our 
supervisors at Zenterio wanted us to focus on the functions in the user interface which is about 
recording and channel lists. They thought that those functions and playback was most 
important for users in any PVR because it is those functions that are used most. Playback was 
unfortunately something that could not be evaluated since this function would not be included 
in Zenterios main prototype due to time constraints. When it was decided that we would focus 
on recording and channel lists, success criteria was written for each task and we decided that all 
tasks would start from the root menu in the interface so that all participants had the same 
starting conditions. In order to get information about the participants we made demographic 
questions about age, gender and experience levels for digital TV boxes and recordable digital TV 
boxes.  
 
The main prototype that was used for the study was developed by the programmers at 
Zenterio. It was not made exclusively for me and my coworker; instead the purpose for the 
prototype was to use it on a digital TV exhibition in London. The prototype was not fully 
developed when we began our study due to time constraints but enough functions were 
usable, including the functionalities of the recording and channel lists. To complement the main 
prototype the functionalities of a second prototype was used for the first task which is to find a 
radio station that seems to play music from the 80s. The other tasks are presented in chapter 
3.3. Figure 1 shows a screenshot on how the main prototype in the study could look like. 
 

 
Figure 1: Presents the root menu of the main prototype. 

3.2 Metrics 

The chosen metrics for the study are based on user goals, business goals, available technology 
to collect data and time budget. New metrics might be developed from the raw data, such as a 
combination of different metrics into one usability score. Two different kinds of metrics will be 
used in the study, performance metrics and self-reported metrics. The chosen metrics for the 



 

15 
 

study are Task success, Lostness, Learnability, Time-on-Task and Self-reported. The Task success 
will be measured binary, Lostness will be measured from the video recording of the TV monitor. 
Each menu, submenu and “pop-up” counts as one screen and the total number of screens 
visited and unique screens visited will be counted from the video recording. This will be 
compared to the fewest possible screens that has to be visited to accomplish the task. The 
fewest possible screens that has to be visited to accomplish the task will be counted after the 
study with the help from one of our supervisors at Zenterio. Learnability will be measured by 
looking at both the Lostness value and Time-on-Task for each trial. Hopefully the Lostness and 
Time-on-Task values will decrease for each trial and thus the learnability of the product will 
increase. Time-on-Task will be measured from when a participant begins a task until they report 
that they are done with the task. It will be measured in minutes and seconds. There is a four 
minutes time limit to each task, in order to minimize the risk that a participant tries to solve a 
task too long.  
The self-reported metrics will be measured with the help of ASQ, SUS and an open question 
form. After each task the participants will be asked to fill out an ASQ. The aim with ASQ is to 
identify how satisfied the participant is with the product, what he or she thinks, says or feels 
with regard to their experience of the product. SUS was used after all three trials and the aim 
with SUS was to measure how satisfied the participant was in total with the product. Both ASQ 
and SUS were translated into Swedish and can be found in Appendix II and III. The open 
question was worded so that the participants could freely write what thoughts they had about 
the product. The question was: Was there anything during the study you thought were 
problematic? For example, something that was complicated, redundant, missing, or if you have 
any other comments. The metrics we used were complemented with Observation notes. We 
observed the participants during the tasks and wrote notes concerning any errors. The 
observation notes will be compiled into categories of similar usability problems after the study 
and then we will count the frequency of the different categories. Which usability problems we 
found from the observation notes are described in chapter 4.4. It is the results from the open 
question and observation notes that I will make suggestions of interaction improvements for. 
The dependent variables (variables that are same over all tests) we used were our metrics and 
the independent variables (variables you can manipulate) were differences in performance for 
one participant between trials. 

3.3 Tasks 

Table 3 shows a summary of the user tasks. The full instructions for the tasks are written in 
Swedish and are found in Appendix I. Each task was complemented with a scenario including 
the goal of the task and it was also complemented with the information about which way the 
participant should report that they were finished with the task. The main way for the 
participant to report was to verbally report when they assumed that they were done. Any other 
way for the participants to report that they were done with the task is visualized by the words 
in italics in Table 3. The tasks had different order for each trial but each participant had the 
same order of the tasks. The first three tasks in Table 3 are covering the functionality of channel 
lists and the last four tasks are covering the recorder functionality. The tasks were created by 
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me and my coworker with the purpose to cover as many parts as possible in the recorder 
functionality and channel lists. Table 3 presents a summary of the user tasks from the study. 
 

Table 3: A summary of the user tasks translated into English 

Task 1 Find a radio station that seems to play music from the 80s. Report the name of 
the channel. 

Task 2 Create a channel list that includes the following channels and save it. 
Task 3 Remove this channel from the specified channel list. 
Task 4 Create a recording from the specified channel list, on this channel at this time 

and date. 
Task 5 Edit the start time of the recording and make it recur daily. 
Task 6 Remove this recording from your personal folder but do not remove it from 

the TV box. Report how many recorded programs there are in total in the box. 
Task 7 Delete this recording entirely from the TV box. Report how many recorded 

programs there are in total in the box. 

 
Figure 2 presents a screenshot from the prototype that was created by me and my coworker. 
The figure shows how the user interface could look like when some of the submenus that were 
accessed through the OPTION button on the remote control were displayed. It was this 
prototype that was used for Task 6 and 7. This prototype did not have the same animation 
effects as the main prototype had so it acted a little bit different but they both looked the 
same.  
  

 
Figure 2: Presents some of the submenus accessed through the OPTION button. 
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3.4 Procedure 

The equipment that was used by the participants during the study were the introduction paper, 
a TV monitor, a remote control, the instructions for the tasks, ASQ, SUS, open question and the 
different prototypes. The equipment used by me and my coworker during the study were 
among other things a laptop in order to collect the demographics and task success data. It was 
also from this computer that the prototypes were executed. The template for the observation 
notes and a mobile phone was used to measure the time of the tasks. A video camera was used 
to record the TV monitor in order to collect the data for Lostness and a USB-receiver for the 
remote control were also used. The prototypes were executed from the laptop so the 
moderator could reboot the prototypes if they crashed and also to make preparations to the 
prototypes between the trials and for every new participant. The USB-receiver was located in 
the right bottom corner of the TV on top of a non functional digital TV box. It was located on 
top of the TV box so the participants should get the feeling that he or she controlled the TV box 
with the remote control despite that the prototypes were executed from the laptop. The laptop 
was connected to the TV monitor so the participants saw and performed the tasks on the TV 
and not on the screen of the laptop. Figure 3 shows the remote control that was used during 
the study. 
 

 
Figure 3: The remote control that was used in the study. 

To minimize the risk for flaws in our usability study, two pilot studies were initially made, with 
one participant in each study. The participants were students recruited from my school class. 
After the pilot studies a set of improvements were made, for example adding a question about 
general technical experience to the demographic questions, removing a task since it was 
included in one of the other tasks, reformulation of some of the instructions for the tasks and a 
newer version of the main prototype. Because two of our tasks proved to be unsolvable with 
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the main prototype we made a third prototype as a complement to the other two prototypes. 
The third prototype only contained the functions of removing and deleting a recording so the 
participants were able to perform task 6 and 7 shown in Table 3. To clarify, three different 
prototypes were used during the usability study. One was used for task 1, the main prototype 
was used for task 2-5 and the third prototype was used for task 6-7. There were some 
differences in each prototype but all of them were created in order to simulate the same user 
interface of the PVR. As written earlier there was a time limit on four minutes to each task in 
the usability study. That time limit was based on the measured time for each task in the first 
trial of the pilot studies. Four minutes was approximately twice as much time as the 
participants in the pilot studies needed to complete the tasks.  
 
The location for the usability studies where at Zenterios premises. When the participant arrived 
to the company we greeted them in the main entrance and escorted them into the undisturbed 
office where we were going to perform the study. The participant was seated in front of the TV 
monitor and asked to read the introduction paper lying at the table in front of them, including 
information about that they could quit the study at any time, that they would be anonymous 
and that they would not receive any help in order to complete the tasks. Then the demographic 
data was collected by the moderator verbally and written into the excel document. The first 
trial began and the participant got the instructions for the first task by the moderator. The 
participant was instructed to report verbally when he or she felt ready with the tasks or when 
he or she wanted to give up the task and move on to the next one. If the participant did either 
of those things or that the time limit on four minutes was reached, we proceeded to the next 
task. After each task, the participant was handed the ASQ survey by the one of us that did not 
act as the moderator. It was that person who also made observation notes and measured the 
time for each task during the study. When all seven tasks were completed we made a short 
break so the moderator could make preparations to the prototypes for the next trial. The 
second trial was begun and the participant got the same seven tasks in a different order, the 
same procedure was made for the third trial. When all three trials were done the participant 
was asked to fill out the SUS survey and open question. We offered coffee, tea, soda, fruit and 
cookies to the participant and before the departed they received two lottery tickets in an 
envelope as a compensation for their participation in the study.  
 
As written earlier, we did not answer any questions about how the participants would complete 
the tasks, if they had any question about the instructions or the formulation of any task we 
answered on their question. In two cases we decided to give the participant some advice, 1) 
The OK button on the remote control did not work in the first prototype and that they had to 
find another way to navigate through the prototype. 2) If they pressed the MENU button on the 
remote control, the menu system in the interface was closed and in order to open the menu 
system again they would have to press the MENU button on the remote a second time.  
 
After each study had ended I and my coworker compared the collected data of task success. If 
there was some ambiguity about the task success we discussed it and then we settled on a joint 
decision. To prepare our collected data from all eleven participants for analysis I transferred the 
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data from ASQ, SUS and Time-on-Task to Excel, my coworker transferred the data for Lostness. 
The data for Task Success and the demographic questions were already in Excel. The data from 
the open question and the observation notes were discussed together and then transformed 
into categories by us both. We also wrote down the total frequency for the categories and the 
frequency for how many participants who noted an error versus how many participants that 
made the error. This is presented in Table 5 and 6. 

3.5 Analysis 

My thesis is focusing on analyzing the recording tasks, including task number 4,5,6 and 7 from 
Table 3. Task number 1,2 and 3 was analyzed by my coworker.  
 
To analyze and calculate my data I mainly used Microsoft Excel. Sauro (2005) have developed 
an online-tool called Adjusted Wald for calculating confidence interval for task success. It was 
that online-tool I used to calculate my confidence interval for Task Success. To calculate the 
standard deviation value in order to calculate the confidence interval for the other metrics I 
used a standard deviation calculator. I then used a confidence interval for means calculator to 
calculate the confidence interval for the other metrics. 
 
To calculate statistical significance for Learnability for all tasks, the statistical analysis program 
SPSS was used. I used a one-way repeated measure ANOVA analysis with 95% confidence level. 
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4 Result 

This chapter provides the results from the usability study. First the results about levels of 
experience from the demographics questions will be presented, second the performance and 
self-reported metrics will be presented. The results from the observations notes and the open 
question will be presented and at last the results for performance metrics for all tasks will be 
presented.  
 
My results are based on Task 4,5,6 and 7 from Table 3. 
 

4.1 Levels of Experience 

Table 4 shows how the participants estimated their levels of experience in three different areas. 
The results in Table 4 are based on the five graded scale from the demographic questions all 
participants had to answer for each of the questions in the table. Answering one meant that 
they did not have any experience and five meant much experience. That was the only 
description of the scale the participants got, meaning no other descriptions were given for 
number two, three and four. The participants which graded their answers to three or higher 
were estimated to have a level of experience that were decent or better. All participants 
answered the questions about level of experience but the result in Table 4 come from those 
participants who answered that their level of experience were decent or better and no 
experience at all. That is why the sum of the ratings (6+3, 3+7 and 10+0) is not 11 in the table. 
 
Table 4: A summary of the estimated levels of experience for all participants. 

Question Total number of 
participants 

Graded 3 or 
higher 

Graded 1 (no 
experience) 

How experienced are you using a menu system in a 
digital TV box? 

11 6 3 

How experienced are you using a menu system in a 
recordable digital TV box? 

11 3 7 

How much general technology experience do you 
think you have? 

11 10 0 

 

4.2 Performance Metrics 

Figure 4 presents the average amount of participants that succeeded to complete Task 4,5,6 
and 7 in each trial. The error bars shows the confidence intervals at 95% confidence level. As 
shown in Figure 4 several of the participants failed to complete the tasks and especially Task 5 
where only 18% of the participants completed the task in the first trial. At the third trial the 
amount of participants that succeeded to complete Task 5 had increased to ≈64%. 
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Figure 4: Presents the average task success for task 4-7 in each trial. 

Figure 5 presents the average time on each task for all participants and the times for task 
failure were not included. In the first trial the time to complete the tasks ranged from 19 to 194 
seconds and in the third trial the time to complete the tasks ranged from 15 to 108 seconds. As 
shown in Figure 4 the greatest decreasing in time occurred between the first and second trial. 
Between the second and third trial a small decreasing in time occurred. The biggest decreasing 
in time for a task was for Task 4 between the first and second trial, time decreased by about a 
minute. The error bars shows the confidence intervals at 95% confidence level. 
 

 
Figure 5: Presents the average time it took the participants to complete the tasks. 

Figure 6 presents the result for the performance metric Lostness. The values are based on the 
participants who succeeded to complete the tasks. The score of 0 for task 6 and 7 in trial 2 and 
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task 5,6 and 7 in trial 3 means that the participants who succeeded to complete the tasks 
completed it by visiting the minimum (optimum) number of screens that must be visited to 
accomplish the task. To compare the result from Task 5 in the first trial with the result from task 
success in the first trial you can see that the participants were lost on the task that only 18% of 
the participants succeeded to complete. To remind, a Lostness score over 0,4 mean that the 
participants seemed to be lost. The error bars shows the confidence intervals at 95% 
confidence level. 
 

 
Figure 6: Presents the average Lostness score for each task and trial. 

 
Figure 7 presents the result for Learnability including Time-on-task for all trials. The average 
time for Time-On-Task for Task 4,5,6 and 7 in each trial are aggregated together and 
represented by the line of data. The difference between the longest and the shortest time (trial 
one and three) is only 43 sec. This means that there are tendencies that the users will be able to 
quickly learn how to use the user interface. The ratio between the first and second trial is 1,7 
and between the second and third trial the ratios is 1,4. This means that it took 1,7 times longer 
to complete the tasks in trial one than it did in trial two, and that it took 1,4 times longer to 
complete the tasks in trial two than it did in trial three. The result also shows that the most 
learning occurred between trial one and two. The error bars shows the confidence intervals at 
95% confidence level.  
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Figure 7: Presents the Learnability curve between Time-on-Task and Task 4,5,6 and 7 for all trials. 

 
Figure 8 presents the results for Learnability including Lostness. The average score for Lostness 
for Task 4,5,6 and 7 in each trial are aggregated together and represented by the line of data. 
The scores are only based on those participants who succeeded to complete the tasks. The ratio 
between the first and second trial is 1,5 and between the second and the third trial it is 7,1. This 
means that the participants were 1,5 times more lost in the first trial than in the second trial, 
and that they were 7,1 times more lost in the second trial than in the third trial. The line of data 
also shows that the most learning occurred between trial two and three. The error bars shows 
the confidence intervals at 95% confidence level.  

 

Figure 8: Presents the Learnability curve between Lostness and Task 4,5,6 and 7 for all trials. 

4.3 Self-reported Metrics 

Figure 9 presents the result from the System Usability Scale each participant filled out after the 
study. SUS scores have a range of 0 to 100 where 100 representing a perfect score and the 
score represent a composite measure of the overall usability of the studied system. In this case 

74

44

31

0

20

40

60

80

100

120

Trial 1 Trial 2 Trial 3

A
ve

ra
ge

 T
im

e
-O

n
-T

as
k 

(s
e

c)

Learnability - Time-on-Task

Task 4,5,6,7

0,136

0,093

0,013
0,000

0,050

0,100

0,150

0,200

0,250

Trial 1 Trial 2 Trial 3

A
ve

ra
ge

 L
o

st
n

e
ss

 s
co

re

Learnability - Lostness

Tasks 4,5,6,7



 

24 
 

is the studied system the recording functionality and channel lists of the user interface. There 
are only four out of eleven participants that scored a value of 50 or below. The other seven 
participants scored a value of 60 or higher. The average SUS-score for all participants is ≈64. 
The SUS we used was translated into Swedish and is found in Appendix II. 

 
Figure 9: A summary of the SUS score for each participant. 

 
Figure 10, 11, 12 and 13 presents the average ASQ score for all participants and all three ASQ 
questions for Task 4,5,6 and 7. The ASQ score ranges from 0 to 5 so an optimal score for a task 
would be 5. Task 5 got the lowest score in trial one and Task 7 got the highest score in trial one. 
Task 4 got the lowest score in trial three and Task 6 got the highest score in trial three. It were 
those tasks in those trials that had the biggest score difference. The other tasks got about the 
same score in the different trials. It was also Task 6 in trial three that had the highest total score 
with the values 4,82, 4,82 and 4,73 for question 1,2 and 3. Task 5 in trial one had the lowest 
total score with the values 2,27, 2,27 and 3,18 for question 1,2 and 3. The error bars shows the 
confidence interval at 95% confidence level.  
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Figure 10: A summary of the ASQ score for each participant for task 4. 

 

 
Figure 11: A summary of the ASQ score for each participant for task 5. 
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Figure 12: A summary of the ASQ score for each participant for task 6. 

 

 
Figure 13: A summary of the ASQ score for each participant for task 7. 

 
The categories in Table 5 come from the answers of the open question for all participants. The 
answers were analyzed by me and my coworker and put into a suitable category. The answers 
from the open question were in general not about any particular task, they were more about a 
general overview of the user interface as you can see in Table 5. It was therefore hard say 
which category that come from which task. The categories are sorted descending with the 
number of times the error was noted at the top. The three most noted errors were that the 
participants were displeased with the layout of the remote control, they had trouble finding the 
submenus through the OPTION button on the remote control and they were missing an 
overview for where you are located in the interface.  
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Table 5: Presents a summary of the categories made from the open question. 

Categories Number of times 
the problem was 

noted 

Number of 
participants that 

noted the 
problem 

Displeased with the layout of the remote control. 4 3 
Trouble finding the submenus through the OPTION button. 3 3 
Missing an overview for where you are located in the 
interface. 

2 2 

Displeased with the lack of functionality in the prototypes.  2 2 
Misleading name for the functionality of “Remove channel”. 1 1 
Misleading name for the functionality of “Create user folder” 
to create channel lists. 

1 1 

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

1 1 

A better overview of newly created items. 1 1 
Difficulties getting started. 1 1 
Trouble finding how to create a recording. 1 1 
Difficulties finding how to remove items. 1 1 
Unnecessary number of steps to find the target place. 1 1 
Wanted a manual. 1 1 
Difficulties using the interface. 1 1 
Difficulties finding the logic among the buttons on the remote 
control. 

1 1 

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

1 1 

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

1 1 

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

 

4.4 Observations 

The categories in Table 6 come from the observation notes made during the study. An 
observation note was written for each task in each trial so Table 6 is the categories from the 
observation notes for Task 4, 5, 6, 7 and those categories that are not connected to any specific 
task. A full summary for the categories from all tasks (1-7) is presented in Swedish in a 
subparagraph in Appendix VIII. As shown in Table 6 the four most common problems noted 
during the observation were that the participants had trouble finding the OPTION button on the 
remote control, they verbally reported the wrong answer to a task, they made a partial error on 
the recording settings and they tried to edit a recording by creating a new one. The categories 
are sorted descending with the number of times the error was made at the top. 
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Table 6: Presents a summary of the categories made from the observation notes. 

Categories Number of times 
the problem was 

noted 

Number of 
participants that 

noted the 
problem. 

Trouble finding the submenus through the OPTION button. 31 10 

Reported wrong number of total recordings (just those in the 
current folder). 

19 6 

Did something partly wrong with the recording settings. 12 6 

Trying to edit a recording by creating a new one.  7 3 
Tried to create a recording via the channel list. 5 4 

Chose REMOVE instead of DELETE. 5 3 

Chose DELETE instead of REMOVE. 4 2 

Cannot find where to create a recording. 2 2 
Do not understand that the EXIT button closes the entire 
menu. 

1 1 

 
 
Figure 14 presents a summary from the observation notes of how many new usability problems 
each participant found during all trials. Figure 14 shows that participant one (FP1) found seven 
unique usability problems during all trials and FP2 found none new usability problems that FP1 
had not already found. The result shows that there are tendencies that FP1 found the highest 
number of new problems and that the number of new problems decreased after FP1. 

 
Figure 14: Presents the number of new identified usability problems for each participant. 
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4.5 Performance Metrics for all Tasks 

The results in this paragraph are based on all tasks (1-7) from the study in order to get an 
overview of the entire user interface. Figure 15 presents the result for Learnability including 
Time-on-task. The average for Time-On-Task for Task 1 to 7 in the different trials are aggregated 
together and represented by the line of data. Also in this graph is the result based on the time 
for those tasks that were completed, meaning the times for task failure is not included. The 
difference between the longest and the shortest time (trial one and three) is 52 seconds. The 
ratio between the first and second trial is 1,85  and between the second and third trial the ratio 
is 1,4. This means that it took 1,85 times longer to complete the tasks in trial one than it did in 
trial two, and that it took 1,4 times longer to complete the tasks in trial two than it did in trial 
three. It also shows that the most learning occurred between trial one and two. The error bars 
shows the confidence intervals at 95% confidence level. The ANOVA analysis we performed 
showed that the results are statistical significant with p < 0,05, meaning that there are 
differences in time between all trials.  

 
Figure 15: Presents the Learnability curve between Time-on-Task and Task 1-7 for all trials. 

 
Figure 16 presents the results for Learnability including Lostness. The average for Lostness for 
Task 1 to 7 in each trial are aggregated together and represented by the line of data. Also for 
this graph the Lostness scores for task failure is not included. The ratio between the first and 
second trial is 2,8 and between the second and the third trial it is 1,43. This means that the 
participants were 2,8 times more lost in the first trial than in the second trial, and that they 
were 1,43 times more lost in the second trial than in the third trial. The line of data also shows 
that the most learning occurred between trial two and three. Figure 16 also shows that the 
participants did not seem to be lost since the scores for each trial is well below the limit for 
being lost (0,4). The error bars shows the confidence intervals at 95% confidence level. There 
was no statistical significance for the results in Figure 16. 
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Figure 16: Presents the Learnability curve between Lostness and Task 1-7 for all trials. 
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5 Analysis 

This chapter will present the observed usability problems connected to Task 4,5,6 and 7 and my 
recommendations of usability improvements to each problem. The answers to the problem 
statements will also be presented and the results that the study yielded. The severity scales 
from Albert & Tullis (2008) will be used to rank the usability problems. There are not 
recommendations for all the observed problems, only those that almost all participants noted. 
The words written with only UPPERCASE letters indicate buttons on the remote control and 
words written between “quotation marks” indicate functionalities or buttons in the user 
interface. 

5.1 Usability Recommendations 

Two of the problem statements will be answered in this paragraph. Those two are: 
What are the most significant usability problems with the recorder functionality of the 
user interface? 
How could the usability problems be solved with redesign proposals? 

 
Problem 1: Trouble finding the submenus through the OPTION button. 
Severity: High. 
Description: Many of the tasks involved objects that required the use of the OPTION button on 
the remote control. For example that the OPTION button should be used at some occasions to 
“delete” or “remove” something was not obvious for all participants. The OPTION button was 
located in a group of other buttons at the bottom at the remote control and was therefore hard 
to find. The participants tried to push almost all other buttons in order to find the right one.  
Recommendation: Move the OPTION button to the key grip on the remote control to make it 
more visual and make it located where all the other function buttons are. It will be easier for 
the user to notice the button and they will more likely try it more often and this will help them 
to complete the task. Another recommendation is to give some visual support on the TV 
monitor for those objects that require the use of the OPTION button. For example in Figure 17 
the ‘up arrow’ above the recording object might make the user aware of that there is 
something that can be done with this particular object.  
 

 
Figure 17: Presents a suggestion of usability improvement on the category “Trouble finding the submenus through 
the OPTION button”. 
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Problem 2: Chose “remove” instead of “delete” and chose “delete” instead of “remove”. 
Severity: High 
Description: Some of the tasks involved how to “delete” or “remove” different objects. For 
example “delete” or “remove” a recording from a folder with a set of recordings in it. The 
alternatives you could chose from were “delete” or “remove from folder”. It is here the 
problem occur, the participants found it hard to understand which alternative to chose from. 
Many times they chose the top alternative despite that it was the wrong alternative for the 
current task. For example, they deleted a recording that someone else in the family had wanted 
to see. The participants had a hard time understanding difference between deleting a recording 
from the box entirely and just removing a recording from the current folder so the recording 
was kept in the box.  
Recommendation: To add a verification dialog box when the alternative “delete” have been 
chosen. To “delete” something is a permanent thing and should be given some extra attention 
when it is about to happen. It could be a simple dialog box that asks the user if they really want 
to “delete” the selected object. If that is what they want, they have to press OK on the remote 
control.  
 
Problem 3: Missing an overview for where you are located in the interface. 
Severity: Medium 
Description: Many participants wanted to know at which level they were located in the menu. 
Is there another submenu to this function? Am I at the root menu right now? Can I see how 
many submenus there are to this function et cetera. They found it hard to complete some tasks 
because they did not know at which level they were located in the interface. 
Recommendation: To add some visual support in the user interface that provides the user with 
an overview of where they are located at the current time. A suggestion is shown in Figure 18 
below. The visual support could be beside the menu system to the left or right so it does not 
affect the use of the interface. 
  
 
 If there are any submenus. 
   
 
 
 
 
 The menu which the user is located in at the current time. 
 

 
 
  

Figure 18: Presents a suggestion of usability improvement on the category “Missing   
an overview of where you are located in the interface”. 
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Problem 4: Trying to edit a recording by creating a new one. 
Severity: Medium 
Description: This problem is something that is partly linked to the problem about finding the 
submenus through the OPTION button. Many participants tried to edit the settings for a 
recording by creating a new one because they did not find the different alternatives that could 
be made for the concerned objects. It can also be because of semantic problems, meaning that 
it is not obvious for the user to edit the settings through the standard way and they are trying 
to find another way to do it.  
Recommendation: To add a visual support for the user that there are alternatives that can be 
executed for the current object or put more intuitive labels on all objects to avoid confusion 
about how to edit the settings. 
 
Problem 5: Tried to create a recording via the channel list and cannot find where to create a 
recording. 
Severity: Medium 
Description: Some of the participants tried to create a recording by accessing the requested 
channel from the “all channels list”. They tried to find a button on the remote control that 
could display any recording options available for the channel. It was not intuitive for all 
participants that the recording functionality was an own object which could not be reached by 
the “all channels list”. 
Recommendation: Also with these both problems there should be some visual support that can 
help the user to see if there are any available options for the current object even if they are at 
the wrong object. Something that can help the user is to add labels to the objects that are to 
the right and left of the current object. It will be easier to navigate and the user might recognize 
where the different functions are located with the support of labels. To be noted is that the 
problem might not be solved by improvements in the interface. It could have been the 
instructions of the task that lead the participants into the wrong place. 
 
The problems; Reported wrong number of total recordings (just those in folder), did something 
partly wrong with the recording settings and were displeased with the layout on the remote 
control are problems that many participants made. I do however not think that those problems 
are something that can be solved by improving the user interface. 

5.2 Satisfaction 

In this paragraph another two problem statements will be answered. Those two are: 
 
Were the participants satisfied with the user interface? 
The results from SUS showed an averaged value of 64 for all test participants for the user 
interface. The optimum score is 100 so the satisfaction for the user interface was nearly two 
thirds of the optimum score. As written in chapter one the user interface only includes the 
recorder functionalities and the channel lists therefore the SUS score would probably be very 
different if all parts of the user interface had been evaluated.  
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Were the participants satisfied with the recording functionality of the user interface? 
For ASQ there are tendencies that the satisfaction increases from each trial. The scores are 
highest for all tasks (task 4,5,6 and 7) in the third trial and the lowest for all tasks in the first 
trial. Therefore there are tendencies that the participants are more satisfied for every made 
trial. The participants where partly satisfied with the user interface.  

5.3 Learnability 

This paragraph will answer the last two problem statements: 
 
Is the user interface easy to learn? 
The result from the Learnability - Lostness graph for task 1 to 7 also showed that the 
participants had Lostness scores far below 0,4 but there were no statistical significance for the 
result. The result from the Learnability - Time-on-Task for task 1 to 7 showed tendencies that 
the time decrease for each trial and the ANOVA analysis showed that the results are statistical 
significant with p < 0,05. 

 
Is the recording functionality of the user interface easy to learn? 
The result from the Learnability – Lostness graph for task 4,5,6 and 7 showed that the 
participants had a Lostness score far below 0,4 that was the limit for if the participants seemed 
to be lost. The result from the Learnability – Time-on-Task showed that there were tendencies 
that the time decreased for each trial.  
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6 Discussion 

This chapter discusses and analyzes the underlying methodology and the results of the usability 
study. 

6.1 Method 

All in all we only recruited eleven test participants although from the beginning the goal was 
twelve. An influencing factor was of course time constraints but also as Chattratichart & 
Lindegaard (2007) writes, it is better to focus on the task coverage of the interface instead of 
the number of test participants. We also felt that we did not reveal any major new problems 
from the last participants so we settled with only eleven. From the beginning we wanted to 
look at differences between age groups, and that is why we tried to get four participants in 
each age group described in the method chapter. We did however not have the time to look at 
any differences and the attempt to divide the participants into the age groups was therefore 
unnecessary. One thing we however do not know is if the test participants that were a sample 
of convenience were representative of the entire population. This is something that can have 
affected the results. Another thing that can have affected the results is the gender distribution 
of the test participants. There were seven women but only four men. To have as many women 
as men was something we pursued to fulfill but only partly achieved, it was more women than 
men that answered our recruit mail so we focused on fulfilling the number of test participants 
instead of the spread of the genders. The requirement that the test participants could not work 
on Zenterio or other companies that made similar products were not completely followed. Two 
of the participants were despite that employees at Zenterio, but one had just begun their 
employment at the company and the other one does not work with the development of the 
user interface, therefore I and my coworker thought it was safe to let them participate in our 
study.  
 
When Lostness was calculated we used the following formula: 
 
 L = sqrt((N/S -1)2 + (R/N - 1)2) 
 
N is the number of different nodes visited while performing the task. S is the total number of 
nodes visited while performing the task, counting revisits to the same page. R is the minimum 
(optimum) number of nodes that must be visited to accomplish the task. We discovered that it 
was impossible to get a score of 0 with this formula, meaning that a participant that had visited 
as many nodes as the optimum number of nodes in order to complete a task did not get a 
Lostness score of 0. In Smiths (1996) article it did not say if N should include the revisits to 
different nodes. We therefore sent an e-mail to the author and asked what the definition of N 
would be but we did not receive a respond. We chose to remove the revisits from N and the 
scores for Lostness for each participant changed remarkable. Now the participants that had 
visited as many nodes as the optimum number of nodes in order to complete a task got a score 
of 0. Our choice to remove the revisits is of course something that can have affected the results 
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very much. One reason for why we chose Lostness as one of our Learnability metrics was 
because we thought it would be a fair measure of our study and reflect on learning better than 
for example how many keystrokes each participant made in order to complete a task. 
 
The metrics we used is far from all metrics that can be used in a usability study. From the 
beginning we considered to use a metric called error. Error means that you count how many 
errors a participant made during a task. That metric would have required for us to map every 
single error a participant could possibly make during a task and how severe each error was. If 
we had used errors as a metric I think that it would not have revealed those usability problems 
we actually did, because all errors had in that case already been predefined and we would have 
focused on only those errors and we could also have missed important problems that the study 
actually revealed. To summarize, we did not use errors mainly due to time constraints but also 
because of the previously described reasons. 
 
One thing that possibly affected the results is the order of the user tasks. The tasks had 
different order for each trial but each participant had the same order of the tasks. There is a 
possibility that the results could have been different if each participant had an exclusive order 
of the tasks for each trial, the learning from each task had been different.  
 
Probably the most common usability method is think-aloud, which involves the participants to 
think aloud while they are performing a set of predefined tasks. The reason why we did not use 
this method in our study was that it would probably had taken longer time to perform the study 
because of as Albert & Tullis (2008) write, each task would most certainly had taken longer time 
if the participants would have discussed each task during it. They authors however make a 
comment about that sometimes think-aloud might decrease task time and that it will help the 
participants to focus more on the task and the interface. To sum up, we did not use think-aloud 
because we thought the study would take to long time and it would be hard to recruit 
participants if the study was more than an hour. Instead we made the observation notes to 
collect data to complement the self-reported data. We collected data about the participants’ 
levels of experience in the demographic questions and from the beginning we wanted to look at 
if there were any differences in the results between these levels of experience. It was however 
nothing that we had time to analyze.  
 
The collection of the date was executed in the same way for each participant in each trial. This 
is something that can ensure the reliability of the results. That the results are reliable means 
that the results stay the same if the study is performed again and regardless of who conducts 
the study. 
 
The confidence intervals for task 1-7 are very low and this shows that it is high validity for the 
study as a whole but the confidence intervals for task 4-7 are very high and this shows that it is 
low validity for particular tasks because of the amount of collected data is smaller. The result 
from Figure 13, how many new usability problems each participant made shows that the 
validity for the identified problems is quite high because each new participant does not reveal 
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many problems and the last two did not find any. It is however not certain that new problems 
would not have been revealed if we had a larger number of participants. To sum up, it is safe to 
say that the results for task 1-7 have a fairly high validity.  
 
Each participant did not have the same moderator; this is something that can have affected the 
results. Even the collection of data was not made by the same person so this is also something 
that can have affected the results. For example, it was not the same person who collected the 
time for each task so there are possibilities that each collector of the data had different 
interpretations for when to start and stop the time for each participant. The conditions for each 
participant was however the same for each task and trial. 
 
The participants performed the study at Zenterio in an office. This environment might not have 
been optimal for the test participants. Because the study was performed at Zenterio some 
disturbing factors that distracted the participants can have occurred. The results might have 
been different if the study had been performed in the comfort of each participants home and 
no other person could disturb. 

6.2 Result 

The assessment of the severity rating of the found usability problems were only assessed by 
one person. In order to be sure that the problems were given the right severity rating this 
classification should have been performed by at least two persons or one person who is 
experienced within usability evaluation.  
 
The two participants that were employees at Zenterio did not have any divergent in their SUS 
score compared to the other participants. It was especially important to look if their SUS score 
differed in some way because it was a risk that they did not answer the survey objective due to 
their employment at the company. This was however not the case, their scores are about the 
average score of the survey. 
 
Some of the usability recommendations will be used by Zenterio before the release of their 
product. It will mainly be the usability recommendations for the problems that were rated as 
high on the severity rating scale. They will for example change the layout for the remote control 
in order to decrease the risk for the user to have trouble finding the OPTION button. They will 
also add a verification dialog box for when the user is trying to delete an object in the PVR. The 
usability recommendations with medium or low severity rating will be discussed further by 
Zenterio to see if those recommendations are something that they will implement in future 
iterations of the PVR. It would be interesting if Zenterio conducted a usability evaluation on the 
finished product with some of my usability recommendations implemented, in order to 
compare the results from this thesis. 
 
The average SUS score for the study were 64. As Bangor et al. (2008) write a SUS score that is 
between 52 and 72 on the adjective rating scale mean that the score for the user interface is 
ok. Improvements will have to be done if the user interface should reach the value of 70 which 
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the authors wrote were an acceptable SUS score. But just because the score might increase to 
70 or 80 it does not mean that the product automatically will be accepted in the field.  
 
The task order and the task content in the study might have had some impact on the results 
because we had the same task order and content for all participants. For example in Task 2 we 
asked the participants to create a channel list, and for every participant in every trial we asked 
for the same channels to be included in the channel list. I think it would have been better to 
change the content in the tasks for each participant in order to know that the results show that 
the participant can fulfill the task instead of showing that they can find the same content again. 
In the first trial our task order was based on what we thought was a natural introduction order. 
The order in trial two and three was mixed but some of the tasks were kept in a necessary 
order due to that some of the tasks required the fulfillment of a previous task. To minimize the 
risk that the results might have been affected by the task order it might have been better to 
create tasks that did not require the fulfillment of a previous task.  
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7 Conclusion 

The purpose of the study was to evaluate and give suggestions for interaction improvements on 
a user interface in a PVR. 
 
The main conclusions that could be drawn from this study are: 
 The results for Learnability – Time-on-Task for all tasks were statistical significant. 
 The participants were two thirds satisfied with the user interface for all tasks. 

 There were tendencies that the participants were not lost during their performance of 
the tasks. 
Many usability problems were revealed and fell into the categories that were 
classified as medium or high on the severity scale. 
 

The study showed that the results from the Learnability – Time-on-Task graph were statistical 
significant with p < 0,05 and that the participants did not seem to be lost while performing the 
tasks. Those results showed tendencies that the user interface is easy to learn over time. The 
results from the self-reported metrics showed that the participants were partly satisfied with 
the user interface with nearly two thirds of a score of 100. The study also revealed a set of 
usability problems that fell into the categories that were classified as medium or high with the 
help of Albert & Tullis (2008) severity scale.  
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8 Further Research 

One thing that would have been interesting to analyze in this thesis but it was no time for, is if 
there exists any differences in the results between different age groups among the test 
participants. In order to create usable user interfaces and products that are suited to the 
intended audience it is important to identify if the usability problems are different for the 
various age groups. This is something that can be further evaluated with this thesis as a basis.  
 
All participants did not have the same amount of experience of digital TV boxes and PVRs so 
one thing that would have been interesting to analyze is if the results becomes various because 
of the difference between the levels of experience for PVR and digital TV boxes among the test 
participants. It would be interesting to do further research on the possibility to have different 
user interfaces depending on the user’s level of experience.  
 
It would be interesting to do further research on which user who found each usability problem 
with different severity ratings. This is something that was not analyzed due to time constraints. 
It would be interesting if it actually is enough with only five test participants to reveal 80-85% of 
all usability problems of a system or if it still reveals severe usability problems at participant 8-
11. This is also something that can be researched further on with this thesis as basis.  
 
For further research it would also be interesting to counter balance the tasks more for each 
participant and compare those results with this thesis. Too see if the learning between two 
tasks affects the results less if all participants have an exclusive order of the tasks.   
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Appendix 

I  Tasks 

 
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: 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 
(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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II  SUS 

     
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 1 2 3 4 5 

 

använda 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 
med användandet av systemet. 

 
1 2 3 4 5 
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III  ASQ 

     
Helt 

   
Helt 

     
oenig 

   
enig 

          1. Jag var 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. 

         
 

  



 

47 
 

IV  Open question 

Avslutande fråga           FP: _____ 

 
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: 
 
……………………………………………………………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………………………………………………………. 
 
…………………………………………………………….……………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………………………. 
 
 
 
Tack för ditt deltagande! 
 

V  Demographics 

 

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 digital-TV-box? 

 På en 5 gradig skala, 
Hur van är du med att använda ett menysystem i en inspelningsbar digital-TV-box? 

 På en 5 gradig skala, 
Hur mycket allmän teknikerfarenhet tycker du att du har? 
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VI  Observation Notes 

 

Trial X         FP:______ 

 
1.  Byta mellan lista och halfpipe      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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VII  Introduction paper 

 

Introduktion 
 
Testet som du kommer att utföra är en del av en kandidatuppsats inom Kognitionsvetenskap 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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VIII  User data 

The raw user data from the usability study. 

I  SUS 

 

 task 1 2 3 4 5 6 7 8 9 10 Sum SUS 

FP1  answ. 3 4 3 2 4 3 3 2 2 4 
  SUS 2 1 2 3 3 2 2 3 1 1 20 50 

FP2 3 4 2 2 2 4 3 3 1 4 
 

  

  2 1 1 3 1 1 2 2 0 1 14 35 

FP3 3 4 3 3 2 4 3 3 3 4 
 

  

  2 1 2 2 1 1 2 2 2 1 16 40 

FP4 4 1 4 1 4 1 5 1 3 3 
 

  

  3 4 3 4 3 4 4 4 2 2 33 82,5 

FP5 3 1 4 1 4 1 5 1 4 2 
 

  

  2 4 3 4 3 4 4 4 3 3 34 85 

FP6 4 2 4 1 3 3 4 2 4 2 
 

  

  3 3 3 4 2 2 3 3 3 3 29 72,5 

FP7 4 4 4 1 4 2 4 3 3 3 
 

  

  3 1 3 4 3 3 3 2 2 2 26 65 

FP8 4 2 3 2 4 2 3 2 2 4 
 

  

  3 3 2 3 3 3 2 3 1 1 24 60 

FP9 1 2 4 5 2 4 2 4 1 5 
 

  

  0 3 3 0 1 1 1 1 0 0 10 25 

FP10 5 1 5 1 5 1 4 1 5 2 
 

  

  4 4 4 4 4 4 3 4 4 3 38 95 

FP11 5 1 4 1 4 1 4 1 4 1 
 

  

  4 4 3 4 3 4 3 4 3 4 36 90 
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II  Time-on-Task 

The green cells indicate Task Failure and the blue cells indicate loss of data. 
 

 
1.1 1.2 1.3 1.4 1.5 1.6 1.7 

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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
  

2.4 2.2 2.5 2.1 2.7 2.3 2.6 

00:46 00:44 00:46 02:15 
 

03:59 
 00:49 00:30 00:29 00:13 00:25 00:41 00:21 

 
00:45 02:36 

 
00:41 00:25 00:48 

 
00:40 

 
00:21 

 
00:18 

 00:59 00:44 00:41 00:21 00:29 00:31 00:59 
00:29 00:25 00:33 00:25 00:19 00:25 00:16 
00:37 00:30 01:28 00:12 00:39 00:33 00:44 
01:32 01:15 

 
00:41 

 
02:14 

 
 

02:38 
 

00:48 
   

 
00:25 00:26 00:10 00:24 00:15 00:29 

01:08 00:50 00:30 00:23 00:34 00:22 00:28 

3.7 3.1 3.6 3.2 3.4 3.3 3.5 

 
00:11 

 
00:58 00:41 01:25 

 00:24 00:08 00:21 00:30 00:47 00:12 00:28 
00:35 03:58 

 
00:51 01:48 00:20 00:31 

 
00:25 

 
00:31 

 
00:38 

 00:21 00:14 00:20 00:27 00:41 00:20 00:36 
00:16 00:09 00:15 00:20 00:27 00:24 00:16 
00:27 00:14 00:22 00:44 00:52 00:15 00:26 

 
00:22 

 
01:01 

 
00:54 

 
 

00:16 
 

01:21 
 

00:32 
 00:16 00:06 00:17 00:19 

 
00:07 00:22 

00:22 00:08 00:25 00:25 00:46 00:26 00:29 
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III  Lostness 

The green cells indicate task failure and the blue cells indicate loss of data.  
 

  1.1 1.2 1.3 1.4 1.5 1.6 1.7 2.4 2.2 2.5 2.1 

FP1  N     6 4       4 3 5 3 
         S     15 6       4 4 5 3 
lostness     0,69 0,33       0,00 0,25 0,00 0,00 

FP2 3 4   4   5 5 4 3 5 3 

  5 5   4   7 5 4 3 5 3 
lostness 0,40 0,32   0,00   0,29 0,00 0,00 0,00 0,00 0,00 

FP3   5       5 5 9 3 5   
    8       5 7 16 3 5   
lostness   0,55       0,00 0,29 0,71 0,00 0,00   

FP4 3 3 6           5   3 
  3 3 10           7   3 
lostness 0,00 0,00 0,52           0,49   0,00 

FP5   3     5 5 5 6 3 6 3 
    3     7 9 5 9 3 7 3 

lostness   0,00     0,29 0,44 0,00 0,47 0,00 0,22 0,00 

FP6 3 3 8 4   5 5 4 3 4 3 
  3 3 17 4   5 5 4 3 4 3 
lostness 0,00 0,00 0,73 0,00   0,00 0,00 0,00 0,00 0,25 0,00 

FP7 5 9           4 3 8 3 
  11 22           4 3 11 3 
lostness 0,68 0,89           0,00 0,00 0,46 0,00 

FP8 4             4 3   3 
  9             4 3   5 

lostness 0,61             0,00 0,00   0,40 

FP9       4         3   4 
        4         8   7 
lostness       0,00         0,63   0,50 

FP10 3 5         5   3 5 3 
  3 7         5   3 5 3 
lostness 0,00 0,49         0,00   0,00 0,00 0,00 

FP11 3 3     8   5 4 3 5 3 
  5 5     13   5 8 3 5 3 

lostness 0,40 0,40     0,54   0,00 0,50 0,00 0,00 0,00 
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  2.7 2.3 2.6 3.7 3.1 3.6 3.2 3.4 3.3 3.5 

FP1  N   9     3   3 4 7   
         S   23     3   3 4 16   
lostness   0,82     0,00   0,00 0,00 0,71   

FP2 5 6 5 5 3 5 3 4 4 5 
  5 9 5 5 3 5 3 4 4 5 
lostness 0,00 0,47 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

FP3 5 4   5 5   3 4 4 5 

  5 4   5 9   3 6 4 5 
lostness 0,00 0,00   0,00 0,60   0,00 0,33 0,00 0,00 

FP4   5     4   4   6   
    6     5   7   8   
lostness   0,26     0,32   0,50   0,42   

FP5 5 4 5 5 3   3 4 4 5 
  5 4 5 5 3   3 4 4 5 
lostness 0,00 0,00 0,00 0,00 0,00   0,00 0,00 0,00 0,00 

FP6 5 4 5 5 3 5 3 4 4 5 
  5 5 5 5 3 5 3 4 5 5 

lostness 0,00 0,20 0,00 0,00 0,00 0,00 0,00 0,00 0,20 0,00 

FP7   4 5 5 3 5 4 4 4 5 
    4 5 5 5 5 7 4 4 5 
lostness   0,00 0,00 0,00 0,40 0,00 0,50 0,00 0,00 0,00 

FP8   5     3   3   5   
    6     3   3   6   
lostness   0,26     0,00   0,00   0,26   

FP9         3   4   4   
          3   5   4   

lostness         0,00   0,32   0,00   

FP10 5 4 5 5 3 5 3   4 5 

  5 4 5 5 3 5 3   4 5 
lostness 0,00 0,00 0,00 0,00 0,00 0,00 0,00   0,00 0,00 

FP11 5 4 5 5 3 5 3 4 6 5 
  5 4 5 5 3 5 3 4 7 5 
lostness 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,36 0,00 
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IV  ASQ 

The first number of 1.1.1 indicate trial, the second number indicate task and the third number 
indicate which question of ASQ it is. 
 

 
1.1.1 1.1.2 1.1.3 1.2.1 1.2.2 1.2.3 1.3.1 1.3.2 1.3.3 1.4.1 1.4.2 1.4.3 1.5.1 1.5.2 1.5.3 

FP1 1 1 1 2 2 3 2 3 3 4 3 2 1 1 1 
FP2 3 2 1 3 2 1 1 1 5 4 3 2 1 1 5 
FP3 1 1 5 2 1 1 1 1 5 1 1 5 1 1 5 
FP4 2 3 1 5 5 1 4 4 1 3 3 1 1 1 2 
FP5 5 4 1 4 5 2 3 4 3 2 2 4 5 5 1 
FP6 3 3 2 5 5 1 2 2 4 5 5 1 5 5 1 
FP7 3 3 2 2 2 4 1 1 4 5 5 1 1 1 3 
FP8 3 3 4 1 1 5 1 1 5 1 1 5 4 4 2 
FP9 1 2 4 1 1 5 1 1 5 2 2 5 1 1 5 
FP10 5 5 1 4 4 1 1 1 5 5 5 1 1 1 5 

FP11 5 4 1 5 4 1 1 1 1 4 5 1 4 4 1 

 

1.6.1 1.6.2 1.6.3 1.7.1 1.7.2 1.7.3 2.4.1 2.4.2 2.4.3 2.2.1 2.2.2 2.2.3 2.5.1 2.5.2 2.5.3 

2 2 2 3 3 3 4 4 2 4 4 2 4 4 2 
3 3 3 5 4 1 5 4 1 4 4 1 4 5 1 
5 5 1 3 2 1 1 1 5 5 5 1 5 5 1 
1 1 5 4 4 2 4 5 1 5 5 1 5 5 1 
3 4 3 5 5 1 4 4 1 5 5 1 4 5 2 
4 4 1 5 5 1 5 5 1 5 5 1 5 5 1 
1 1 3 1 1 3 5 5 1 5 5 1 4 3 2 
1 1 5 3 3 5 4 3 3 4 4 3 3 3 3 
1 1 5 1 1 5 1 1 5 1 1 5 1 1 5 
5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 

5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 

 

2.1.1 2.1.2 2.1.3 2.7.1 2.7.2 2.7.3 2.3.1 2.3.2 2.3.3 2.6.1 2.6.2 2.6.3 3.7.1 3.7.2 3.7.3 

1 1 5 3 3 3 2 2 4 3 3 2 3 3 3 
5 5 1 4 5 1 3 4 2 5 5 1 5 5 1 
2 3 1 5 5 1 3 2 1 5 5 1 5 5 1 
5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 
5 5 1 5 5 1 5 5 1 4 3 1 5 5 1 
4 4 1 5 5 1 3 4 1 5 5 1 5 5 1 
5 5 1 4 4 3 2 5 2 5 5 1 5 5 1 
4 4 3 4 4 3 2 2 5 2 2 4 4 4 3 
3 2 4 1 1 5 2 2 5 2 2 5 3 2 4 
5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 

5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 
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3.1.1 3.1.2 3.1.3 3.6.1 3.6.2 3.6.3 3.2.1 3.2.2 3.2.3 3.4.1 3.4.2 3.4.3 3.3.1 3.3.2 3.3.3 3.5.1 3.5.2 3.5.3 

4 4 2 4 4 2 4 4 1 4 4 2 3 3 2 4 4 2 
5 5 1 5 5 1 5 4 1 4 4 1 4 5 1 5 5 1 
5 5 1 5 5 1 2 2 1 5 5 1 5 5 1 5 4 1 
5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 
5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 
4 5 1 5 5 1 5 5 1 5 5 1 3 5 1 5 5 1 
4 5 1 5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 
5 5 1 5 5 1 5 5 1 1 1 5 4 4 2 3 3 3 
3 3 3 4 4 3 2 2 5 1 1 5 3 3 4 1 1 5 
5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 

5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 5 5 1 
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V  Open Question Categories 

 

 
Problem- Frekvens Försöks- 

Kategorier frekvens personer personer 
Misssnöjd med layoten på fjärrkontrollen 4 3,7,9 3 
Svårt att hitta menyerna som öppnas med Optionsknappen. 3 2,5,10 3 
Ofullständiga prototyper som saknade vissa funktioner. 2 1,6 2 
Saknar överblick för var man är i menyn 2 3,5 2 

Bättre namn på "remove channel" (i kanallistan) 1 2 1 
Visuellt stöd för vilka handlingar som kan utföras på den aktuella 
positionen. 1 3 1 
Vill lättare kunna se vilka saker som skapats/redigerats 1 3 1 
Svårt att komma igång 1 4 1 
Flöt på efter ett tag 1 4 1 
Svårt att hitta hur man skapade en inspelning 1 4 1 
Svårigheter med att ta bort objekt 1 4 1 
Onödigt många steg/menyer för att komma till rätt ställe 1 6 1 
Saknade en manual 1 8 1 

Svåranvänt system 1 9 1 
Svårt att hitta logik bland knappar 1 9 1 
Saknade möjligheten att namnge en lista samtidigt som den skapades 1 11 1 
Bättre namn på "create user folder" för att skapa kanallistor. 1 11 1 
Saknar "manage playlists/channels" i stil med "manage recordings" 1 11 1 
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VI  Observation categories 

     
Kategorier 

 

Problem-
frekvens 

Antal 
FP FP nummer 

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 

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 

 
 
 
  



 

58 
 

VII  Task Success 

 

 
 

VIII  Demographics 

 

  Kön: Ålder: 
Erfaren. TV-
box 

Erfaren. 
PVR 

Erfaren. 
Teknik 

Pilot1 k  22 2 1   
Pilot2 k  26 3 1 4 
FP1 k  52 3 3 3 

FP2 m 23 1 1 4 
FP3 k  53 3 1 5 
FP4 k  32 2 1 2 
FP5 k  23 1 1 3 
FP6 m 23 4 3 5 
FP7 k  34 1 1 3 
FP8 k  57 3 1 4 
FP9 m 58 2 1 3 
FP10 k  18 3 2 4 
FP11 m 25 4 3 3 

 

 
Trial 1 

     
Trial 2 

     
Trial 3 

       1 2 3 4 5 6 7 4 2 5 1 7 3 6 7 1 6 2 4 3 5 

Pilot1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 
Pilot2 1 0 0 1 5 1? 0? 1 1 0 1 7 1 1 1 1 1 1 1 1 0 
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 1 0 0 0 1 1 1 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 


