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Abstract

Televisions are a common household item and today most of them are smart
televisions. Smart televisions have many similarities with older televisions such as
remote controllers and a big screen while differences are time boundlessness and
watching habits. One habit that comes from smart television is the common usage
of search. Search is essential to find a specific title from a service. That is why it
impacts the user experience of a smart television application. The aim of this re-
search is to gain understanding how people use the search in smart television ap-
plications to help develop the applications more usable.

This research focuses on the usability and experiences of users, and it is con-
ducted by usability testing with semi-structured interviews. Participants for this
study were five people (3 male, 2 female) between ages 26—41. The gained data was
transcribed and then analysed with a software called ATLAS.ti by coding the most
relevant points out of data.

Based on the methods presented before, a lot of interesting points rose out of
the data. Results did point out many different details that do affect the usability of
a search. The goal was to find out which keyboard works best on-screen and based
on the results, a square shaped alphabetical keyboard would work best with the
numbers in a separate screen. It was found out that users have a need for Scandi-
navian letters and the possibility to move through edges of the screen. It was also
found out that users expect the search to happen immediately while writing their
search query. In addition, the search results should be shown as pictures to visualise
the search.

In the future it Yleisradio could deploy the suggested search screen in their
service. If one wanted to ensure reliability of current research, further research
could be done with a wider sampling of user base.

Keywords Usability, Smart Television, Search, On-screen keyboard, User
Experience
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Tiivistelma

Televisiot ovat yleinen esine kotitalouksissa ja nykyaan suurin osa niista lait-
teista on ilytelevisioita. Alytelevisioissa on monia yhteneviisyyksii vanhempien te-
levisioiden kanssa, kuten kaukosédatimet ja ndyttojen suuri koko, kun taas eroavai-
suuksia ovat aikasidonnaisuuden puuttuminen ja katselutottumukset. Yksi alytele-
visiosta johtuva tottumus on yleinen haun kaytt6. Haku on valttamaton funktio,
kun kayttdja haluaa loytaa jonkin tietyn nimikkeen palvelusta. Tastd johtuen haku
vaikuttaa suuresti kayttdjakokemukseen éalytelevisiosovelluksessa. Tamén tutki-
muksen tavoitteena on hankkia ymmarrysta siitd, miten ihmiset kayttavat hakua
alytelevisiosovelluksissa, jotta niita sovelluksia voitaisiin kehittda paremmiksi.

Tutkimuksen painopiste oli kaytettavyydessa ja tutkimusmetodina kaytettiin
kaytettavyystestausta puolistrukturoidulla haastattelulla. Tutkimukseen osallistui
viisi ihmisté (3 miesté, 2 naista) ikavaliltd 26—41. Testeista keritty data litteroitiin
ja analyysi tehtiin ATLAS.ti ohjelmiston avulla indeksoimalla tarkeimmaét infor-
maatiopisteet datasta.

Edelld kuvailtujen metodien avulla kerattiin paljon informaatiota kaytetta-
vyydesta. Tulokset kuvailevat useita yksityiskohtia, jotka vaikuttavat haun kaytet-
tavyyteen. Tavoitteena oli 16ytaa, minkilainen nappaimisto toimii parhaiten nay-
tolla ja tuloksien perusteella nelion muotoinen aakkosjirjestetty ndppaimisto toi-
misi parhaiten tahan tarkoitukseen. Kayttdjien toiveena oli, ettd numerot olisivat
erillisella naytolla. Tuloksista huomattiin kayttdjilla olevan tarve kayttaa aakkosia
ja toiveena oli myos mahdollisuus kulkea nayton reunojen lavitse. Kayttajat myos
halusivat haun tapahtuvan vilittomasti, kun he alkavat kirjoittaa hakusanaa. Ha-
kutuloksien toivotaan tulevan néaytolle kuvina, jotta pystytaan visualisoimaan haku.

Tulevaisuudessa Yleisradio voisi ottaa kiyttoon ehdotetun hakunéyton palve-
lussaan ja mikali haluttaisiin varmistaa tulosten luotettavuus, voitaisiin tehda jat-
kotutkimusta suuremmalla kdyttajaotannalla.

Avainsanat Kiytettivyys, Alytelevisio, Haku, Niyttonappiimisto, Kiyttokokemus
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1 Introduction

All digital services are continuously developing, and smart televisions are not
an exception. Televisions are one of the products that have been here for
quite a long time but have changed since the beginning a lot. Nowadays most
sold televisions are so-called smart televisions that have pre-installed appli-
cations, and they are usually connected to the internet. Smart televisions dif-
fer from traditional televisions by not being time-bound as people can use
them whenever they want and watch almost whatever they want. According
to Tefertiller and Sheehan (2019) this happens mostly web-based streaming
or real time content delivery via internet.

The article made by Ficom published in 2020 ‘Suomalaiset ostavat nyt dly-
televisioita - myos nettiyhteyksida pdivitetddn’ tells that approximately half
of the households in Finland have a smart television and there is still a great
interest and possibility for smart television market to grow in Finland. The
expectation for this market to grow is because according to the article every
fifth person is interested in getting smart television in the future (Ficom,
2020). It seems that all televisions in households might be smart televisions
in the future as the need to access streaming services grows.

Yleisradio, or Yle, is a Finnish Broadcasting Company. According to Yle’s own
website, their purpose is to increase understanding of each other and the
world. Yle aims to produce content and services for every Finn and succeeded
quite well as according to a KMK-survey made in autumn 2020 it is stated
that Yleisradio reaches 96% of the Finns weekly (Yleisradio, 2020). From
Yleisradio’s “This is Yle” -page it can be found that Yle has a lot of different
services such as television channels, radio channels, news offices, online ser-
vices and they even produce a lot of content in different languages. (Yleisra-
dio, 2018)

The media is emerging all the time and that is why Yle needs to follow trends.
Because Yleisradio has its own streaming service, called Yle Areena, they
need to develop and adjust it to stay relevant for their users. One way to fol-
low trends and stay relevant for users is by focusing on user experience of a
product.

User Experience is everywhere. As a consumer, everyone experiences things
and performing tasks with products might make people feel either satisfied
or unsatisfied — either about ourselves or about the product. Sometimes it
might feel like we as users are the reason the product is not working when
other times, we tend to blame the product itself. According to Roto (2008)
there are many different aspects that affect the experience with a product one
of the most important ones being the context. When talking about smart
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televisions, the context is important as they differ a lot from other digital de-
vices. When compared to for example mobile, they are in a specific location
such as living room.

A book by Rubin and Chisnell (2008), explains that one part of usability is
called usefulness and that even if a system is other ways achieving the defini-
tion of usable product, if the product does not achieve its goals of a specific
user, it will not be used even if it is given away for free. So, even while Yle is
funded by Yle tax and therefore they are producing their services for free, it
does not mean everyone is using their services. This might be because users
might feel like they gain better value from somewhere else. All Yle’s products
have competitors from other companies are making similar services for peo-
ple. If a user doesn’t find a product useful for themselves, they might change
to another service which they find more relevant for themselves. And when

talking about streaming services, there is already a lot of competition in the
field.

1.1 Focus

The reason for this research is a general need to develop Yle Areena more
usable on smart televisions. In autumn 2020, Yle did research on smart tel-
evision applications, and one theme that rose in all the four user tests was the
common thoughts about search -feature and how it has been applied differ-
ently on each application they use. People quite often tended to remember
which applications had the best but also the worst search function.

The aim in this research is to create a design guideline for a search screen on
smart television applications, which could be used in developing the said ap-
plications. This will help Yleisradio to develop its streaming service to be bet-
ter in the future. The search feature is a big part of current television usage
as it is a way to find out if a specific content on each application. This way of
using search differs a lot from the original use of televisions as in the past
users just tried to search watchable content by switching from one television
channel to another one. It seems that there is not much publicly available
research about search -features in smart televisions and it is still a relatively
new field. One reason for the lack of research might be that most of the re-
search is done in commercial companies which do not publish their research
and use it only for their own product development. Another reason might be
that television is a device that is so common that people might not feel like it
needs developing.

The whole project started by doing a quick analysis of the old transcriptions
from user research done by Yleisradio in the autumn of 2020 and finding out
if there were any specific features that did raise the emotions of users. From
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this data, I found out that there is a need to develop the search feature in
smart television applications.

After choosing the focus inside the application research began by searching
up for former research with similar interests or relatively close to this one.
Finding studies related to this helped to define the field and what has already
been done. After this, I decided to brighten my knowledge of different ways
of interacting with the search feature in smart television applications. This
research will be focusing on studying qualitative data as that is the main
source of gaining knowledge of users’ experiences and expectations towards
services.
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2 Research objective and research questions

The research objective of this thesis is to investigate user experience in smart
television streaming service applications. This thesis focuses on the search -
features and especially the interaction between user and application. By re-
searching the subject, the aim is to improve the user experience of said appli-
cations. This study seeks to create a better user experience based on data and
to reach this objective research questions were created to clear the focus
while doing the research. The starting point and the research objective of this
thesis is following;:

RO: How to improve Yle Areena’s search screen in smart television?

This research objective is the base of where the whole project began and while
the focus of research was formed, a decision to study deeper into the main
objective about the usability and keyboards of search function was formed
with two different questions. These questions go as following:

RQ1: What things affect the usability of search screen in smart-tv applica-
tions?

RQ2: Which on-screen keyboard layout is most usable on smart-tv?

As discussed in the introduction, smart televisions are a growing field and
while televisions are devices aimed for everyone, it can be argued that the
usability of this field is something that should matter both to users but also
to designers. In this research the research method is by usability testing to
study these research questions. Other studies with similar kind interests re-
garding to usability are using same methods to study the topic. Usability test-
ing was used for example in study made by Augustine and Greene (2002)
where the usability of a search in a library website was studied with end users.
In that study the usability testing worked well and gave the researchers
meaningful data. This and other similar research that have worked well to
enlighten the understanding of users show that usability testing is a good
method to understand this kind of research questions.

This research aims to answer these questions by investigating the topic with
few different means. First of these methods was scoping the literature. This
literature review began with investigating previous literature about user ex-
perience and usability. And after this learning about smart televisions and
later digging into search and different keyboard layouts used in smart-tv ap-
plications. Literature review can be found on the chapter 3 of this paper.
Based on existing literature, the methods for the qualitative study were de-
cided and the focus of the interviews was formed. Part of this study was to
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form and test out a prototype with the end users. Methodology of this re-
search is opened in the chapter 4 of this paper. Methodology is divided into
three parts, one of them being the prototyping and another one being the user
testing. This leaves the last part being the data analysis phase where it is dis-
cussed how the analysis is made in this research.

The results that were found based on this kind of research questions can be
found on the fifth chapter of this paper. The results are divided based on the
research questions, first subchapter explaining results that were found about
the first research question about the keyboards of a search while second sub-
chapter focuses on the other usability attributes and aims to answer the ques-
tion to the second research question. The results will be concluded in the
sixth chapter, conclusions where the most important parts of the results are
discussed and the answers for the research questions are explained. In the
conclusion chapter a recommendation for the future is made based on the
results. This thesis ends to conclusions chapter which is divided into three
subcategories. First one compares the findings with previous research and in
the second one the limitations of this research can be found. The third and
last subcategory explains what kind of research could be done about this topic
in the future.
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3 Background concepts & previous research

This chapter aims to establish the basis for the study. First, an overview of
user experience and usability. Then literature aims to learn about smart tel-
evisions and usability regarding them. After this chapter, this paper will con-
centrate to search and later focusing search functions on smart television. In
this part the paper also discusses the interaction with smart televisions and
what kind of on-screen keyboards in televisions exists.

3.1 User Experience and usability

Experience regarding a service or product is often called User Experience, or
sometimes in short UX. Regarding the experience of a product, International
Organization for Standardization, or later referred as ISO and more specifi-
cally ISO 9241-210:2019 -standard describes user experience as “user’s per-
ceptions and responses that result from the use and/or anticipated use of a
system, product or service” which is a quite compact way to explain what user
experience is (ISO, 2019). With this description it is easy to apply this to al-
most everything regardless of if it is a physical or digital product — or even a
service.

Designing for UX is a part of product development but it might sometimes
be overlooked by companies when developing a product or service. Someti-
mes the reason for this could be that the company does not have resources or
is not interested in creating good experiences for users but sometimes the
reason might be just an overall ignorance to the topic. Oftentimes taking UX
into account is a crucial part of how the product, and therefore the company
behind it, is perceived by the users. By creating good UX for services impro-
ves the attractiveness of a product and by that might gain more customers for
a company that provides the service.

In the online book by Garrett (2010), it is explained that with the term user
experience people often mean “the experience the product creates for the
people who use it in the real world.” The main point of user experience is that
the user is the key subject and experience consists of the user interacting with
the product while this all happens inside of a context. By “the real world”,
Garrett (2010) means that people get experience by interacting with it inside
where it is supposed to be used or where the user wants to use it. For example,
people might today use their mobile phones almost everywhere, but smart
televisions on the other hand are usually utilized in people’s homes and more
precisely in a single room i.e., the living room. So, the concept of usage differs
from how the product is intended and wanted to be utilized. Often, users have
an intention to do certain things with the product, such as order a pizza or
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entertain themselves. Intentions with a product influence users’ expectations
about the product and how they end up experiencing the interaction with a
product.

Garrett (2010) also states: “The biggest reason user experience should matter
to you is that it matters to your users.” Even though a user might not know
themselves what user experience means, they will recognize desired as well
as unsatisfactory feelings that arise from interacting with the product. And
as Garret mentions it is the impression that the whole organization is created
by interactions with the product they are utilizing. Also, it is explained that if
users are not happy with a product, they might find a better alternative. In a
philosophical point of view, Roto (2006) questions if a user experience is a
sensation, perception, emotion, mental state, or an attitude. She also ex-
plains that UX can be either just a single key click experience or a multi-year
experience with a product. There is no simple way to describe what is user
experience.

Halvorson (2010) discusses in her paper that quite often it seems that desig-
ners often have the attitude that design implies everything but the content
itself. This might cause problems as the content someone else creates might
create a conflict between the design and the content. It will influence the ex-
perience users get from interacting with the product. That is why Halvorson
suggests that designers should take content into account also as it affects the
UX of the said product. In a context of smart-tv applications it can be discus-
sed that programs on a streaming service affects the user experience. If the
contents in a service are not found meaningful, the usability of a service does
not matter. A paper by Sutcliffe (2002) describes attractiveness being somet-
hing that makes the user stay on a site. The content of a site or service is part
of attractiveness of it. After a user has made the decision to stay on certain
service or a page starts the experience with interacting with the product itself.

To create usable products, we as designers need to do research to understand
what kind of things users want from the product. Garrett reminds that desig-
ners are not designing for themselves, and therefore, it is important to un-
derstand who the users are and what kind of features and interactions they
need and want from the product. Studying users is often quite complex, be-
cause some products have a diverse user base and therefore designers need
to do a lot of research to understand the wide user base. That is why it is
important to define who users of a product are before starting to study furt-
her. After defining who the users are, it is crucial to understand users. By
researching the user needs, it is possible to strengthen our expectations about
them but also to deny what we have expected users to think about a product.
By user research, means studying users’ needs and hopes by interviewing the
users and testing the product with users. (Garrett, 2010)
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In a book by Garrett (2010), he explains that the practice of aiming to design
good user experiences is called user-centred design. The idea of user-centred
design often is to keep users close while developing and consider them during
every step of developing the product. The online book by Benyon (2019) has
similar thoughts as Garrett about good user experiences and tells that UX
designers should aim to design services that are enjoyable to use, that are
useful and preferably also enhance the lives of people who use them.

With this kind of user-centred product development, companies usually try
to create usable products. According to Garret (2010) by creating usable pro-
ducts, companies aim to attract more users for their products. In a way user-
centered design is also a business decision during the product development.
Focusing on the users while designing will take more time and cost more. If
a company does not find advantages about designing for users, they might
want to pass the usability part when designing a product if they don’t see va-
lue in it. On the other hand, leaving user-centered design out of the design
and planning phase of a product might save a company's resources, but also
affect the product's usability in a negative way.

In a paper by Bevan (2009) it is compared and explained that if user expe-
rience includes all kinds of behaviour with a product, it could be presumed
that it should includee user’s effectiveness and efficiency. Based on this sta-
tement it can argued that technically usability is a part of user experience.
Related to usability, Rubin and Chisnell (2008) describe usability by the fol-
lowing words: “what makes something usable is the absence of frustration in
using it.” One can assume that as consumers, most people might recognize
this feeling. People don’t often think much about things that are working as
they should, but when a feature in a product frustrates, that is when people
tend to comment how badly something is working.

There is also a longer definition of usability as it is quite a complex concept.
Usability as a context can be divided into multiple smaller subcategories. Ru-
bin and Chisnell explain these subcategories in their book. These subcatego-
ries are called: usefulness, efficiency, effectiveness, satisfaction, learnability,
and accessibility. (Rubin & Chisnell. 2008) The existence of these subcatego-
ries might make feel like they are creating usability a complex and harder to
understand for some. But for others these subcategories might also help un-
derstanding what kind of things are included into the context of usability.

Usefulness as a part of usability is described as users’ willingness to use the
product in the first place. It also enables a user to achieve their goals while
interacting with a product. If a user does not have any motivation to use a
product, the product can be described as a useless product. Efficiency, the
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second part of usability, means how fast the user's goals are accomplished.
In another definition efficiency is described that it also includes the learning
time of a said product (Frekjer, et al. 2000). Rubin and Chisnell (2008) on
the other hand argue effectiveness as being only something that happens with
the product as intended. (Rubin & Chisnell. 2008)

Learnability by itself is also described as part of usability, and it can be linked
together with effectiveness as to how much time it takes for a user to learn to
use the product. Last subcategory of usability is called satisfaction which re-
fers to the user's perceptions, opinions, and feelings about the product itself.
Rubin & Chisnell say that often these subcategories are bond together as
users tend to be more likely to perform well with a product that users find
useful but also provides satisfaction. (Rubin & Chisnell, 2008)

In the paper by Winter et al. it is explained that there are other attributes too
that are linked to usability and should be considered when developing a pro-
duct. These attributes mentioned in the paper are called reliability and main-
tainability and they are often described as a part of usability even though not
all papers about usability admit it’s relation to usability. Maintainability is
described as a quality attribute that helps developers to generate guidelines
for a specific task but also it is described being a good basis for analysis and
measurement. (Winter et al., 2008)

Rubin and Chisnell mentions that one thing which should be considered
when developing a product is accessibility. They explain this term very
broadly — by describing that accessibility means that a product is usable for
people who have disabilities. It is also mentioned that when making a pro-
duct more usable for people with disabilities or interacting with the product
in special contexts it is often beneficial also for those who do not have disa-
bilities. (Rubin & Chisnell, 2008) When designing a service such as smart
televisions it is important to include all kinds of people, even the ones with
disabilities. If designers remember to consider accessibility, it helps all users
to interact with a service.

3.2 Smart Televisions and Streaming services

Televisions have changed a lot within the last 15 years. They have changed by
changing how people watch, what is being watched, but also what is the defi-
nition of television. One of the main causes that nudged the whole television
industry towards a big change, was in 2007 when Netflix introduced their
subscription based streaming service, where content was delivered in real
time via the Internet (Hosh, 2020). Before this all content has been provided
by media companies and watching television has been time bound meaning
it happened in a specific moment, therefore a user needed to be present at
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the right time when the media companies decided to broadcast their prog-
ram. Also, one of the big differences between old and modern televisions is
about the practices of looking.

In a paper by Lotz (2018) it is explained well that earlier the television mecha-
nism had one single signal from one (media companies) to many (people wat-
ching televisions) when today the distribution happens through the internet
which allows on-demand access and gives viewers a lot of options. A paper
by Tefertiller & Sheehan (2019), describes this time as the “post-network” age
of television where viewers have more choice to select what, when and where
to view from plenty of options that each streaming service has.

Televisions have a lot of different features such as web browsers, different
applications (like the ones in mobile devices), games, connections with pho-
nes, conference calling and timers. Even though smart televisions have a lot
of different features, people mainly use the streaming services. Perakakis
(2017) explains that users don’t like to interact with web browsers on televi-
sions because they find the user experience of them so bad. Many websites
don’t have responsive scaling suitable for smart televisions even when they
are intended to be used in all different kinds of devices. This might be since
smart televisions aren’t yet seen as mainstream for the and developers don’t
see the value for building responsive websites as televisions have their own
requirements when compared to computers and mobile devices. One of the
big limitations in building web sites suitable for the smart televisions is the
clumsiness of a remote controller which is used as an interaction device most
of the time.

One of the big features television applications do have is so called multiplat-
form television. Multiplatform television is described in a paper by Shin and
Shim (2017) as a possibility to use the same services with different devices.
For example, a person can start watching a series first on their smart televi-
sion but then leave the house, while continuing watching the same series on
the train with their smartphone. Shin and Shim (2017) also explain that users
want multiplatform interaction to be flexible and smooth to transfer from
one device to another. Responsibility to create smooth transfer is often on
streaming service developers and many of them are already doing it well as
their services work well on multiple platforms and change between them
works smoothly.

While televisions have changed from time-based watching to mainly
streaming services it gives users freedom when and what to watch. These
streaming services often have wide databases of content. The big amount of
content makes finding what a user wants to watch hard. And sometimes fin-
ding wanted content needs a lot of decisions from users, and they need to
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browse through big chunks of content before finding what they want to
watch.

According to a report by Ericsson ConsumerLab (2017) when using
streaming services people tend to spend 24 minutes on average daily brow-
sing for content they want to watch. By browsing Ericsson (2017) means
going through available content and checking if there are something worth
watching. Some users have decided to go around this problem of browsing by
repetitively watching the same series or movies repeatedly. This way of wat-
ching could be compared to re-runs. This kind of behaviour is explained in a
paper by Gilbert (2019) where she explains that this kind of viewing someti-
mes happens to overcome boredom or to relieve loneliness while the viewer
reacts to the content mostly passively by doing something else at the same
time.

Browsing for content seems to be a big step while using televisions nowadays
and research made by McNally and Diederich (2019) goes deeper into the
topic and explains that people have different intentions while browsing for
content. For some television users this content browsing means to search
what to watch when kids are sleeping, others want background noise while
working and sometimes people want to just focus and watch a thriller. There
are different needs for content as well as different situations people are using
television. McNally & Diederich (2019) also explain that one way of browsing
for content is by searching it on their mobile phone in advance and then wat-
ching with a television when it is the right time, but for many the browsing
happens with the end device which in this case means smart television. One
could assume that the reason behind why people are browsing in advance
with their mobile phones might be because of poor usability of smart televi-
sions.

When users make these choices and browse through available content using
the smart television applications, it provides these applications a lot of data.
Applications often gather information about what kind of content this speci-
fic user is interested in watching as well as more comprehensive idea what
titles are trending. With this collected data, the application makers can and
try to provide better customization and suggestions for users. For example,
according to Lawrence (2015) Netflix does this determination of user’s pre-
ferences in two different ways. One way of finding out user’s preferences is
by judging users’ preferences from interactions with the system and another
way is to strictly ask what a user prefers (Lawrence, 2015).

By serving this kind of suitable content for users, services aim to create a good
user experience. This algorithmic customization of content that is shown to
the users can be called Algorithmic experiences or AX, as Shin et al (2020)
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describe in their paper. It is explained that the algorithm aims to filter infor-
mation and identify groups with similar tastes to target users. And after this
grouping it combines the ratings inside each group to make recommendati-
ons for said user (Shin et al., 2020). Recommendations are also mentioned
in the paper by Lamkhede & Das (2019) where it is explained that the recom-
mendation system should work in a way that it helps users find something
they want to watch from the streaming service. With good working recom-
mendation system might lead to users avoiding using the search of the appli-
cation if they tend to follow the suggestions.

Even though streaming services often aim to serve as engaging and try to
create as good user experience as possible for their users, still according to
Brasel and Gips (2011), users tend to engage with other devices while wat-
ching television. This affects how users are dividing their attention between
the devices. When people need to divide their attention by focusing on mul-
tiple tasks it complicates executing the tasks. That means that the tasks
should be relatively easy to execute even if the user was multitasking, other-
wise users might get frustrated or in the worst-case situation -fail to do the
task(s).

Study by Neate et al. (2017) explains that oftentimes the reason behind
people using multiple displays is because of a need to understand a part about
a program they are already watching or because the program they are wat-
ching is not stimulating enough to have their full attention. This is something
that smart television designers should keep in mind while developing appli-
cations as it might affect how their products are seen and even lead users to
try out competitor’s services. When designing the streaming services, consi-
dering this kind of user behaviour might help to create more usable and en-
gaging service.

A lot has changed with the interaction and behaviours related to televisions
but there still are features that remain the same in modern televisions com-
pared to older ones. One of these similarities is the remote controller as the
main interaction device. One matter that should be considered while stu-
dying smart televisions is the fact that there is not much standardisation in
remote controller design so each device producer can have a differently wor-
king and looking remote controller. When each device has a different layout,
it complicates learnability and changing between devices might frustrate the
users.

Remote controllers were not originally designed to write text, as their original
purpose was to browse through linear television (which usually could be done
with number -buttons as the channels were assigned to their own numbers.)
Modern controllers usually consist of arrow keys (up, left, down, right) and
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they often have an ok/enter button in the middle of arrows. Enter is most
times used to confirm the usage of a certain interaction that can be seen on
the screen. Because remote controllers are the main interaction device be-
tween the user and television, it affects the user experience with the device
considerably. Nowadays users need to write things with the remote controller
while searching for content and this either happens with the arrow keys of
the controller to interact with on-screen keyboard or with the T9 keyboard
on the remote controller.

LRl NETFLIX

-
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Figure 1. Modern remote Controller. Arrow keys that are often used for mov-
ing inside smart applications can be found in the middle of the controller. T9
keyboard is located on the upper part of the controller.

Remote controllers could have been designed differently if writing was their
original and main purpose. Now that it is one of the many ways to use televi-
sion, users sometimes find writing with remotes slow and frustrating. Ing-
rosso et al. (2015) talks about problems with the remote controller in smart
television, one of them being issues with text-input while using T9g -keyboard,
but there were other problems identified such as problems with system res-
ponse lag, shutting down systems by accident and other problems with the
remote controller itself. Because of these problems, participants of their
study felt like remote control is not a suitable input device when compared to
other digital devices such as smartphones and computers.
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A study by Jang & Yi (2019) discusses the problems with remote controller
usability by discussing that usability of controllers is something that users
often overcome by learning how to use it and getting used to using it. After
learning to use the remote controller the usability problems did decrease as
the users did not mention usability problems of a remote controller later. Ba-
sed on this the biggest usability problem in remote controllers might be the
learnability and how time consuming it might be for the users.

Even though there are a lot of different studies about user experience in ge-
neral, it seems that the number of studies regarding user experience in smart
televisions are relatively hard to find. In a paper by Jang & Yi (2018) it is
explained that they searched for other UX studies about smart televisions
written in English and the total number of papers published between 2005
and 2016 was 14. This gives perspective of how hard it is to find related stu-
dies regarding a topic.

Even though there are not many studies about user experiences in smart te-
levision applications, it seems like experience with using remote controllers
is repeatedly mentioned in papers about the topic. In a paper by Tanabian
and Tanabian (2015) the remote controller is also mentioned in discussion
about what kinds of things affect the user experience of a smart television
device. Remote controllers' bad usability is likewise mentioned in the paper
by Jang et al. (2016) where it is described as one of the worst user experience
problems of smart televisions. It is explained that even if the simple design
of a remote makes it aesthetically appealing, Tanabian and Tanabian (2015)
suggest that full keyboard on a remote controller would overcome some of
the problems with a remote controller.

Even though studies of usability in smart tv were limited, remote controllers
were not the only major problem with usability. Study shows that there were
also problems with inconsistency and language in smart television applicati-
ons, which both influenced user experience negatively (Miesler et al. 2014).
In the same study also response times of applications were pointed out in
with problems in feedback for users.
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Figure 2. Apple TV Remote Controller. Apple has decided to minimize the
number of buttons by creating a simple remote controller. (Picture by
Yarema, Unsplash (2021)).

For example, Apple has tried to overcome these problems in remote control-
ler usage by designing their remote controller in a simpler way when compa-
red to regular remote controllers. (Figure 2) One of the biggest differences
between a traditional remote-control layout and Apple TV’s remote is that in
Apple’s version has a touchpad, which can be used for movement to the al-
ternative of moving with arrow keys. By reducing the number of buttons on
a remote, it most likely reduces the time needed for learning to use it, which
could lead to more positive user experience while using the remote.

It was easy to find studies about remote controller usability problems, but
this rose an interest to study further if developers had tried to overcome this
problem. A paper by Yang et al. (2016), explains that there has been research
about voice-controlled televisions and gesture controls in televisions. Popo-
vici and Vatavu (2018) also studied the usability of gesture controls and con-
cluded it would be a suitable way of communication with smart TV with the
exception that the biggest limitation of their study was that participants were
aged between 22 and 28. This problem can be pointed out with research by
Guérit et al (2019) where it is explained that gesture control works well on
participants of young age but they suggest this occurs because they have a
deeper understanding of proposed gestures. It was found in their study that
older users over 58 struggled with using the gesture controls (Guérit et al.,
2019). As of the nature of the televisions, they are devices for everyone, which
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means interaction should be designed for all ages and this might be the rea-
son behind why gesture control hasn’t been adapted more widely as a main
control in smart televisions.

There are few different ways to do search in smart televisions. Different tele-
vision brands and different applications use on-screen keyboards that have
different layouts in them, but there are also other ways to interact with the
television. One way to interact with television is voice. According to a paper
by Rao et al. (2017) one reason voice control is increasingly gaining users in
televisions is because the smart-home applications are becoming common
and therefore people are used to using their voice with interaction. They also
explain in their paper that voice recognition still has some problems, but if
these are fixed and voice control would become more efficient, using voice
recognition would be a pleasurable experience for the user.

Yang, Liu and Lo (2016) studied using mobile phones as a remote controller
on smart televisions. They describe that using mobile phones worked well in
their prototype and it offered a user-friendly experience to the smart televi-
sion users. Based on this study it could be expected that television developers
would have implemented mobile phone usage to their televisions. By study-
ing this topic further, a lot of different applications for this kind of control
could be found for phones.

Mobile phones as remote controllers were also mentioned in a study by Gar-
cia, et al. (2016) In this research it was studied if mobile phones would be
suitable for that option. They found out that when people use phones as re-
mote controllers, users often try to focus on looking at the television screen
instead of glancing at the phone. Ouyang and Zhou (2019) studied with usa-
bility testing that using a mobile phone as a controller had more problems in
success rating compared to remote controllers. It was suggested that this
might be due to mobile phones did not have haptic feedback and it requires
users to change their focus between the smart television and mobile phone.
Even though Ouyan and Zhou (2019) argue against mobile phones as a re-
mote controller, the research made by Sun, & al. (2015) studied the same
subject with different methods. Their study was measured with a System Us-
ability Score (SUS). According to the scores of SUS researchers argue that
touch gestures on mobile devices were preferred over hard system keys and
users felt satisfied with the tested system (Sun et al. 2015).

According to a report by Grand View Research (2021) in 2020 the smart tel-
evision market was 268.9 million units, and they state that it is expected to
expand to 1.18 billion units by 2028 (Grand View Research, 2021). Based on
the market size is so huge, one could assume that the television business
would have reckoned the accessibility in their devices. There has been some
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research about accessibility in smart televisions. A paper by Vatavu (2021)
argues accessibility problems in smart televisions. In that paper it has been
explained how much this has been studied and it is described that there are
still a lot of things to address before one could describe smart televisions as
accessible. There were a lot of problems in accessibility in smart television
development as only 4,23% of papers do address topics about accessibility in
television (Vatavu, 2021).

One way of creating more accessible services is by focusing on creating usable
products for those who are novice and need the most aid. Dou & al. (2019)
discusses in their study smart televisions still having quite bad user experi-
ence to this day. They list the most common usability issues based on their
research to be the following: Search functionality, mobile phone connection
and television shopping. One of the biggest reasons for these giving bad user
experiences was the inconvenience of input methods. Study did focus on Chi-
nese elderly using smart televisions, but the problems are relevant as smart
televisions are designed for a wide range of people. In all design work it is
easy to focus on the experts as most of the time designers and developers are
experts themselves. When someone acts as an expert, it is easy to forget how
to create systems that are usable for the novices and people with limitations.
In a study by Rice and Alm (2008) it was stated that there is a lot of work
needed to design interfaces that support the skills and abilities of an aging
population. In this research it was advised to do more research about the
older adults using smart televisions to create more usable interfaces.

Regarding the usability, one way of avoiding the negative emotions of a user
towards the product is by optimizing the product to work efficiently. One way
of doing this is by optimizing the application’s performance. McKay (2017),
Netflix employee, explains in his blog that Netflix chose to use React to build
their streaming service application in smart televisions to optimize the per-
formance of said application (McKay, 2017). React is a popular JavaScript
library that is used for building user interfaces on the web, but it is also suit-
able for television applications. Smart television applications and the web
have other similarities such as big screen size and a huge user base where
people's expertise varies a lot. All these aspects influence how the interaction
should be done and how it will affect the user experience.

In overall there doesn’t seem to be much standardization regarding smart
televisions, which might be the reason why there are so many problems with
usability of them. Awale and Murano (2020) discuss in their research about
design problems with Apple TV through heuristic evaluation and suggest that
if designers have been following user interface design guidelines, as well as
the already available standards, the Apple TV would be more usable. They
argue in their paper that following ISO standards and Shneiderman’s Eight
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Golden Rules of Interface Design (Shneiderman, 2018) guidelines would
have helped to overcome the problems presented in the study. Awale and
Murano (2020) suggest that no one else has evaluated Apple TV’s usability
problems and because no other similar studies couldn’t be found it might be
that similar kind of problems could be found on other television applications
as well, but no one had addressed them.

3.3 Search

To understand search functions in smart televisions it is a requirement to
first understand search in general. Search engines are quite familiar for the
consumers that use the internet daily and even the youngest of internet users
know how to use search engines. According to 9g9Content’s statistics (2021)
93% of all web traffic came through search engines in 2019. (99Content,
2021). Knowledge of how to use search engines seems nowadays like a basic
knowledge for those who consume media. Oftentimes in different browsers
the default home page when opening an internet browser is Google. This
might even give internet users the feeling that Google, the biggest search en-
gine in the world, is the “home page of the internet” and the place where net
browsing for many people starts.

Even though people use search engines in their daily lives a lot, not many
understand how this piece of technology practically works. Halavais (2018)
explains that search engines commonly work with “keywords” that are used
to search from digital text that is in websites. Paper by Kumar et al. (2018)
goes deeper into this and tells search engines are using robots that are com-
monly called crawlers. These crawlers are explained in Kumar et al. 's (2018)
paper to work by following hyperlinks and then processing the data they find
and creating the index according to found data. So, all in all, searches try to
find certain keywords from huge amounts of information by crawling
through the net. This all happens in a very short time which is a feature that
people expect internet searches to have.

Halavais (2018) also explains in his book that there are differences between
search engines. Some of them do the search by seeking to index a specific
portion of data rather than doing it to the entire web. Even though search
engines themselves are an enormous market these days, search functions are
also common in different websites that do not mainly focus on search but
have the search as one of the site's many functionalities. These searches that
are found in other websites, usually focus on finding a specific thing inside
their site.

Halavais (2018) describes that search on the internet can be used to find in-
formation, text, pictures or even people. Also, sometimes the search is aimed
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at a specific kind of information and for example in this study Google Scholar
has been used because of it is a search engine aimed to find academic texts.
Research by Dudel et al. (2007) tell that one important quality of search is
that it works fast. It was also argued in the same research that while search
engine works fast, the quality of search results can’t be guaranteed.

Currently one thing that should be considered when discussing search en-
gines is how largely they affect what people can find. A paper by Epstein et
al. (2017) talks about a search engine manipulation effect, which influences
what kind of digital content is shown to the web users. Companies can build
crawlers that behave in a certain way to either concentrate or avoid things
that developer wants. Search engines can have political influence as they can
be built biased in the first place.

3.3.1 Search in smart television

Interacting with search in smart televisions is quite different when compared
to PC or phone interaction as the main interaction device is the remote cont-
roller. Some remotes have the possibility to move a cursor by waving the re-
mote itself towards the screen and instead moving with buttons it can moved
in a similar way as a computer cursor on the screen. Some smart television
users want to use an additional keyboard and mouse, but the applications
should be designed so that they are usable with the remote controller that
comes with the television as not all users have possibilities for additional de-
vices.

In a study by Alam et al. (2019) it is discussed that even though smart televi-
sions need more interaction compared to linear television, content searching
is problematic. The reason for its problem might be because it needs many
clicks. It is argued in the paper that developers should rather focus on build-
ing the interfaces in a way that it avoids unnecessary clicks when searching.
They describe that this should be done in a way that suggestions would be
emphasized, and content should be shown to user based on users’ interests.
Even though many smart television developers have improved their ways of
how their content is being served to users there is still a need that if a user
wants to find a certain title, application providers need to have the possibility
to easily search for this content.

A study made by Lamkhede and Das (2019) points out that using on-screen
keyboards are hard and slow to use and that is why they recommend that
searches should work with so-called “instant search” which means that while
writing, all keystrokes should provide instant results. This same point rose
from the usability tests conducted by Yleisradio’s research team in autumn
2020. In those usability tests people were interviewed about thoughts
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towards search features in smart television applications. Smart television us-
ers seem to have interest in getting instant response from televisions to re-
duce time and nerves. Lamkhede and Das (2019) compare instant search to
auto complete and query -like suggestions used on a mobile as it can guide
users with typing, but also allows them to notice and correct possible mis-
takes faster.

Even though it was found that many studies about remote controllers being
a bad way to interact with a television. It seems that many television makers
have decided to continue developing their products with a remote controller.
Research made by Téllez et al. (2016) compared remote control usage, voice
control, touch gesture, hand gesture and tactile buttons and conclusion
seemed to be that between these interaction practices the remote controller
still seems to be the best way to interact with smart television keyboards (Tél-
lez, Montoya & Trefftz. 2016). In a study by Miesler et al (2014) it was dis-
cussed that one of the biggest problems of user experience in smart tv is in-
putting text with a remote controller. (Miesler et al. 2014) Because from a
streaming service point of view there was no possibility to develop a new way
to interact with smart television, focusing on the keyboard and text input it-
self was a natural continuum.

3.3.2 On-screen keyboards in smart televisions

On-screen keyboards are quite popular nowadays as smart televisions do
gain more ground in people’s everyday life. While on-screen keyboards get
more popular, Perrinet et al. (2011) tells that there are multiple different key-
board types used in smart television applications and there is no standardi-
sation for how