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ABSTRACT 
The usage of Internet has increased among children. Much of that use comes from watching videos and playing 
games. There are a few services that cater to this need and Barnkanalen is one of them. However, in order for the 
service to be usable to children it needs to be adapted for them and content needs to be easily available. Children 
with no or little reading ability and writing skills need extra attention since they simply can not type correctly what 
they are searching for into a search field. This paper explores children’s preferred search strategies and what 
problems they experience on one of the major websites designed for children by conducting a user study. 
The user study was based upon a usability evaluation method called Constructive Interaction, where the children 
collaborated in pairs to solve search related tasks given to them. It was conducted at an after-school center in 
Bromma, Stockholm. 19 children aged 6-8 participated.  

The results indicate that the computer user interface and search functionalities of Barnkanalen need some 
improvements. The children with more developed spelling skills often have no problems, finding what they are 
supposed to find, when they know the title of the show. When the children did not have the knowledge of the titles 
or could not spell them they experienced some difficulties in finding what they were looking for. Most would 
browse the page, scrolling through the content being presented in horizontal lists. Some children got stuck in 
repetitive search loops; some were not paying enough attention and missed what they were looking for when it 
showed up on the screen. The children also had a hard time clicking on what they wanted to click at. Only four 
children had prior experience of visiting Barnkanalen on a computer but almost all of the children had experience 
using Barnkanalen on tablets or smartphones. The results led to recommendations on how to improve the site. For 
example, show titles in English should be allowed to be spelled phonetically, certain buttons need to be bigger, 
making Barnplay the start page of Barnkanalen and a virtual assistant is proposed.  

 

SAMMANFATTNING 
Barns användande av internet ökar.  En stor del av användningen består av att titta på videos och spela spel. Det 
finns ett par tjänster som uppfyller det här behovet och Barnkanalen är en av dem. För att tjänsten ska vara 
användbar för barn så måste den vara anpassad för dem och innehållet måste vara lättillgängligt. Barn med lite 
eller som helt saknar läs och skriv-färdigheter behöver extra hjälp eftersom de inte utan problem kan skriva in vad 
de söker efter i ett sökfält. Den här uppsatsen undersöker barns föredragna sökstrategier och de problem de 
upplever på en av de största webbsidorna som är designad för barn genom att genomföra en användarstudie. 
Användarstudien var baserad på en användbarhetsutvärderingsmetod som heter konstruktiv interaktion 
(Constructive Interaction), där barnen samarbetar i par med att lösa sökrelaterade uppgifter. Studien utfördes på ett 
fritidshem i Bromma, Stockholm. 19 barn i åldrarna 6-8 år deltog. 

Resultaten indikerar att datorgränssnittet och sökfunktionerna på Barnkanalen behöver vissa förbättringar. Barn 
med bättre utvecklad skrivkunnighet hade oftast inga problem med att söka rätt på vad de skulle hitta, när de visste 
vad programmet de letade efter hette. När barnen saknade kunskap om vad programmet hette eller inte kunde stava 
till det så hade de problem med att finna vad de letade efter. De flesta undersökte sidan, skrollade genom 
innehållet som var placerat i horisontella listor. Vissa barn fastnade i ett repetitivt sökbeteende; vissa var inte 
uppmärksamma nog och missade det de letade efter när det dök upp på skärmen. Barnen hade också en del 
problem att klicka på det de ville klicka på. Bara fyra barn hade tidigare erfarenhet av att använda Barnkanalen på 
en dator medan nästan alla hade använt Barnkanalen på en pekplatta eller smarttelefon. Resultaten från studien 
ledde fram till ett par rekommendationer kring hur sidan kan förbättras. Till exempel, program med engelsk titel 
bör kunna sökas med fonetisk stavning, vissa knappar bör förstoras, göra Barnplay till startsida för Barnkanalen 
och en virtuell assistent föreslås. 
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ABSTRACT 
The usage of Internet has increased among children. Much of that 
use comes from watching videos and playing games. There are a 
few services that cater to this need and Barnkanalen is one of 
them. However, in order for the service to be usable to children it 
needs to be adapted for them and content needs to be easily 
available. Children with no or little reading ability and writing 
skills need extra attention since they simply can not type correctly 
what they are searching for into a search field. This paper explores 
children’s preferred search strategies and what problems they 
experience on one of the major websites designed for children by 
conducting a user study. 
The user study was based upon a usability evaluation method 
called Constructive Interaction, where the children collaborated in 
pairs to solve search related tasks given to them. It was conducted 
at an after-school center in Bromma, Stockholm. 19 children aged 
6-8 participated.  

The results indicate that the computer user interface and search 
functionalities of Barnkanalen need some improvements. The 
children with more developed spelling skills often have no 
problems, finding what they are supposed to find, when they 
know the title of the show. When the children did not have the 
knowledge of the titles or could not spell them they experienced 
some difficulties in finding what they were looking for. Most 
would browse the page, scrolling through the content being 
presented in horizontal lists. Some children got stuck in repetitive 
search loops; some were not paying enough attention and missed 
what they were looking for when it showed up on the screen. The 
children also had a hard time clicking on what they wanted to 
click at. Only four children had prior experience of visiting 
Barnkanalen on a computer but almost all of the children had 
experience using Barnkanalen on tablets or smartphones. The 
results led to recommendations on how to improve the site. For 
example, show titles in English should be allowed to be spelled 
phonetically, certain buttons need to be bigger, making Barnplay 
the start page of Barnkanalen and a virtual assistant is proposed.  
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1. INTRODUCTION 
ICT (Information and Communication Technology) services in 
Sweden have increased in recent decades [34]. Daily Internet 
usage among children in Sweden is steadily increasing [11]. The 
trend is clear, the youngest use the Internet more today than just a 

few years ago and is something we have to take into consideration 
when designing interfaces. For all age groups from 2 to 11 years 
old, more than 90% sometimes watches TV or video online, and 
daily use varies from 48% to 84% [11]. 
 
This development has made more of the Internet's offerings 
customized for children to cater this group. It is a growing market 
with many interests competing to target the audience. Swedish 
media companies face hard competition not only from each other, 
but also from international giants like Amazon, Netflix and 
YouTube. While some of the companies have focused only on 
providing children’s content to its already existing VOD-service 
(Video-on-demand), others have also redesigned the interface to 
make it more adapted to the use of children. An example of the 
latter is Sveriges Television (SVT), who has its own service for 
children called Barnkanalen and it contains both video- and 
games.  
 
A basic function for the service to be popular is a well-functioning 
search method that enables the child to find its desired content. 
The most common way for children to find content is by browsing 
or input text into a search field. However, if the child’s ability to 
read and write is non-existent or low, they will be limited to 
browsing and they’ll gain information largely from visual or 
auditory sources [9]. 50% of children aged 6-7 uses a tablet every 
day and it is the primary way they interact with the Internet [11]. 
There is a tablet and smartphone version of Barnkanalen but there 
is also a website. Even if children prefer a tablet, it is important to 
explore how well the website performs since it also should be 
accessible and easily understood by the target group. Learning 
how to use and search information on a computer is also a 
valuable skill in the child’s future. The thesis will explore 
children’s preferred way of searching for content and what 
problems they experience on one of the major webpages in 
Sweden designed for children. By conducting a user study, this 
study answers the following research question: What problems do 
children at a beginners level in reading and writing, experience 
while searching for content on a website designed for children? 
 

2. THEORY AND RELATED WORK 
Much of the related research has different perspectives into how 
children find information from a search engine such as Google or 
other more child-friendly options. The theories and results can be 
applied to this paper. In this chapter, Barnkanalen and its interface 
is also described. 
Gossen et al. (2012) describe a new colorful interface for a web 
search engine targeted to children. The interface was audio 
supported and could be searched both by text input and navigated 
through menu categories. It also had a guidance figure for 



emotional support if the children would get frustrated. Prior 
results were stored to support cognitive recalls. A comparative 
study with 28 participants where the interface was tested against a 
Google-like classic text search user interface was carried out. An 
evaluation showed that features such as the ability to store results 
and the guidance figure were appreciated by the children and they 
would be developed further to improve the interface [14]. 

Gossen et al. (2014) performed an eye-tracking study where they 
compared children’s and adults’ search behavior and perception of 
the search interface elements on a standard search engine and a 
search engine for children. Their findings were among others that 
children use a breadth-first-like search strategy, which mean they 
want to inspect the entire list of results while an adult would 
rephrase the query [16]. 
Jochmann-Mannak et al. (2010), performed an exploratory study 
with 32 participants where they compared children’s search 
performance on four different interfaces designed for children, 
with their performance on Google. Their results showed that 
interfaces designed for children performed worse or similar to 
Google. They conclude that children use more searching than 
browsing strategies, and that designers should be restrictive when 
implementing well-meant, child-friendly designs since they might 
not work for children [21]. 

Beheshti et al. (2013) analyzed two years of transaction logs on a 
children’s portal to investigate search patterns. On the children’s 
portal there were four different ways of searching: advanced, 
alphabetic, keyword and topic search. Their results show that 
topic taxonomy stood for 42% of the transactions, alphabetic 
search for 41%, keyword search for 15% and advanced only stood 
for 3% of the transactions. They suggest that the two most 
common search methods in their study leads to less cognitive load 
on the children and this might be the reason they were more 
popular [5]. 

Van Deursen et al. (2014) conducted a user test on 76 children (9-
12 years old). It tested their performance levels on fundamental 
Internet skills. Their results indicate that children in primary 
school possess sufficient fundamental Internet skills. The 
children’s search strategies were described as ineffective and 
inefficient. They suggest that children in primary school should be 
allowed to use training programs to learn advanced Internet skills 
[39]. 

2.1 Children’s development 
The child’s ability to search and how effective it is, is dependent 
on the level of cognition that it has reached. Information 
processing and memory are among a few things that matter. This 
section provides findings from prior and related research about 
those subjects. 

2.1.1 Cognition 
Children in pre-school or primary school are most likely in the 
later stages of what Piaget coined as the pre-operational stage 
[31]. In this developmental stage, the child shows signs of 
egocentrism, develops primitive reasoning and has gained pre-
reading skills [15, 36].  
The next stage is the Concrete operational stage and it usually 
occurs when the child is 7-11 years old. In this stage the child 
logical reasoning has developed further and is more like of an 
adult. They’ll start utilizing trial and error behavior when trying to 
solve problems. However, their thinking is limited to concrete and 
not abstract or hypothetical concepts [30]. According to Stuart 
who writes for the health information website WebMD, it is also 

in the beginning of this stage the child starts to learn how to read 
and write [36].  

The speed of development is individual and the age boundaries of 
the developmental stages are not exact. One person can be placed 
in more than one stage depending on its development in different 
domains [30]. Piaget’s theory has also faced some criticisms. For 
example he underestimated the capabilities of children in the pre-
operational stage [ibid.]. Gender based differences have been 
shown by Maccoby and Jacklin (1976), where girls were more 
verbally talented and boys better at mathematical and spatial skills 
[25].  

When learning something new, the child’s working memory takes 
the lead over the long-term memory. After the task has been 
performed enough times the procedure is transferred to the long-
term memory, which makes the task more automated and it 
lessens the load on the working memory [3].  

2.1.2 Information processing 
A child’s ability to process information is dependent on its ability 
to remember what he/she is searching for and what they have 
already tried before. The memory of a child is inferior compared 
to an adult, which means they can represent and process less 
information [22]. If there is too much to process the child’s 
memory gets overloaded. This can lead to a behavior described as 
“loopy”, where or when the child gets stuck it backtracks, repeats 
earlier search strategies and repeats the same mistakes [13, 15].  

Since most pre-school children or in first grade do not read or 
write well, their vocabulary is also limited. Combined with a 
difficulty for abstract concepts, searching for information is a hard 
task for a child in the concrete operational stage. Implementation 
of a spell correction tool or a search function that understands 
common typos is a way to help children. When typing, many 
children only look for the right key on the keyboard and not on the 
screen. This “hunt and peck” behavior can result in misspelled 
words and missed automatic suggestions [8, 21]. 

To further improve the child’s information processing, pictures 
should be provided along the text to overcome reading difficulties 
[15]. Images of the content that makes the interface easier to 
browse is also recommended [6]. While children are capable of 
both keyword search and category browsing they prefer and are 
more successful with browsing because it is less demanding 
cognitively compared with analytical search strategies [4, 5, 6, 
32].  Borgman et al. (1995) explain that browsing fits children’s 
“natural tendency to explore” and it is a trial-and-error strategy. 
The interface should be consistent and simple. To assist the 
children in the interface, choice of color and recognizable shapes 
are important [10]. When icons are being used, it is important to 
understand how a child will interpret the icon. Depending on age, 
culture, geographic location, icons can mean different things. In 
Bilal and Bachir’s (2007) study, Arabic-speaking children thought 
the trashcan icon represented “recycle” while the designer meant 
it to mean, “start over”.  

2.1.3 Interaction 
When the child is still developing motor skills it can create 
problems when interacting with an interface. Small elements such 
as buttons and icons are hard for a child to click with a mouse 
pointer. Using large icons and buttons is therefore recommended 
[20]. Budiu and Nielsen (2010) showed that the children aged 3-
12 in their study had problems with the mouse and many of the 
children could not perform a drag-and-drop movement [8]. It is 
hard for children to coordinate dragging and moving at the same 
time [35].  



2.2 Barnkanalen 
Barnkanalen is one of SVT’s (Swedish Television) television 
channels and it is only directed towards children. It is a public 
service channel, which means it is free from influences from the 
government, economical, political, or other spheres of interests 
[33]. On average, 18,9%1 of children aged 3-14 watch 
Barnkanalen every day, which makes it by far the most watched 
channel in Sweden for that age group [27]. 
 

 
 

Figure 1. Navigation button in the header of Barnkanalen.se 
Barnkanalen has a website with VOD (Video-on-demand), games 
and some social elements. The site has five different pages, which 
can be accessed from the buttons in the header, see Figure 1: 
 
A) Barnkanalen – This is the start page of Barnkanalen’s website. 
This page includes social and news elements. The children can 
like, dislike and vote on different topics. Watch short video clips, 
or chat with a celebrity or children’s show host. This page is 
updated frequently. Its button is placed above the other buttons 
and does not look like the other buttons. 
B) Barnplay – This is where all children’s shows are located and 
are visualized as thumbnails arranged in horizontal lists. 
Depending on screen resolution the amount of thumbnails 
simultaneously being shown varies. The first list shows a 
randomize button which when pressed will start a random video. 
It also contains a few selected shows and then all of 
Barnkanalen’s content in alphabetical order. To get through the 
list you click a blue arrow icon either to the left or to the right for 
new titles to slide in, see Figure 2.  

 
Figure 2. Right side of a content list with a blue arrow icon 

that slides in new content from the right if pressed. 

Underneath this, there are other lists which categorize content in 
“recently watched”, “recommended”, “for the youngest”, “for 
older” and content for hearing and visually impaired as well as in 
other languages. When the thumbnail of the show is clicked, a 
new list opens up underneath the clicked show and reveals all the 
episodes. Once an episode is clicked, the video player takes over 
the entire page. 
C) Spel - Simple games with characters from the shows can be 
found here. The games are placed in a vertical list two by two. 
Games in the beginning of the list are labeled as easy and the 
games towards the end as more difficult. 
D) Var med – Be a part of the shows. On this page, the child can 
interact with the shows by asking questions, upload pictures, 
participate in competitions and apply to be a participant. 

                                                                    
1 Daily reach (in percentage) is defined as during a day having 

watched the channel for at least 5 minutes without interruption. 

E) Bolibompa – Like Barnplay, children’s shows can be found 
here. However, this page is designed for really young children. 
There is no search interface and browsing is limited.  

2.3 Sustainability 
The Brundtland definition of sustainability is “Development that 
meets the needs of the present without compromising the ability 
of future generations to meet their own needs”[38].The theoretical 
definition is built upon the “three pillar model”, which emphasizes 
the equal shares of ecological, economical and social factors [23]. 
In ecological sustainability issues like natural resource 
management and how humanity must live within the limitations of 
the biophysical environment are discussed [12]. Maintenance of 
economic capital is an accepted definition of economic 
sustainability and it can be described as the “amount one can 
consume during a period and still be as well off at the end of the 
period”[ibid.]. Social sustainability also is about maintaining 
capital, but instead of economic it is about social capital [ibid.]. 
While economic and ecological sustainability are two parts of the 
three pillar model, they have not influenced the work of this 
paper. However, social sustainability has been a part of this paper 
when researching background, choosing methods, conducting user 
tests, analyzing the results and in the writing process. Searching 
for and finding information is an important skill to obtain for 
school and work, but is also a cornerstone in a democratic society. 
While this study looks at how children search for content on a 
website with children’s content, the fundamentals of searching on 
for example Google is not that much different.  

Children have other needs than adults and making sure they can 
take part of the digital society is important. As SVT is public 
service it is required to fulfill certain obligations that are described 
in their broadcasting permit. These obligations demand SVT to act 
in the best interest of the Swedish society, making sure content is 
diverse and accessible for all [17]. Since SVT has decided to build 
a website for Barnkanalen, the website needs to be easily used by 
the intended target group.  

This study has only looked at how children in preschool and in 
first grade can find content on the website. The website works 
well with a screen reader and has content for both for visual- and 
hearing-impaired, but it is out of the scope for this study. The 
problem with children spending more time in front of different 
screens that leads to a sedentary lifestyle is also beyond the scope 
of this study. 
 

3. METHODOLOGY 
3.1 Research question 
This study aims at exploring children’s search strategies, 
experienced problems and difficulties when they search for video 
and game content on Barnkanalen. To do this, the following 
research question has been formulated: 

 What problems do children at a beginners level in reading and 
writing, experience while searching for content on a website 
designed for children? 

3.2 Methods used 
In this section, the theories of the methods used in this paper are 
being presented and discussed.  

3.2.1 Constructive interaction 
When children are users in a usability test certain things have to 
be considered in terms of choosing research methods. A popular 
method in usability testing is thinking aloud (THA) where the user 



is encouraged to verbalize their thoughts during the test. In theory 
this captures what the participant is thinking during the test [37]. 
 
However, this method is not perfect and has a few flaws, 
especially when it comes to usability testing with children. 
Nielsen [28] suggests a variation of think-aloud called 
constructive interaction [19, 26, 29] (also known as co-discovery 
learning) [24], since it might be hard for the children to follow the 
think-aloud instructions. During a constructive interaction session, 
the children are being tested in pairs. They are encouraged to 
verbalize their thoughts by interacting and collaborating with each 
other with the presented tasks [19, 29]. If the users are acquainted 
with each other, an improvement in detecting usability issues has 
been shown [2].  
3.2.2 Thematic analysis 
This method is used to capture complexity and meaning in the 
collected data and make sense of it [1, 7]. With this type of 
analysis, collected data is transcribed and relevant keywords and 
quotes to the research question are identified. These are then 
sorted out and structured by different themes. The themes can be 
predetermined (deductive thematic analysis) or developed from 
the data (inductive thematic analysis) [18]. If new themes have 
been developed they are named and described. 

3.3 Users 
This study investigates how children age 6-8 search for content on 
the children’s site Barnkanalen.se. To do this, a user study with 
different search-related tasks suitable for children was designed 
for Barnkanalen. 19 children from an after-school center in 
Bromma, Stockholm, then performed the test in pairs (one session 
consisted of three children). The children’s ages were distributed 
as follows: 5 were six, 9 were seven and 5 were eight years old. 
Of the 19 participants 7 were boys and 12 girls. 8 were in pre-
school and 11 were in the first grade. Their reading skills ranged 
from non-existent to beginners. 2 girls who were 8 and 9 years old 
(in 2nd and 3rd grade) also did the test but are not included in the 
19 participants or in the results. They were excluded because of 
their age and level of education. 
The study was conducted during three days at the after-school 
center. Before any testing took place, parents of the children were 
informed of the research and had to specify if their child would be 
allowed to participate. At the after-school center all the children 
were informed of why the researcher was there and they were 
given the opportunity to ask questions. Time was also spent 
socializing. This made the children more comfortable with 
interacting with the researcher since they already we’re familiar 
with the environment. 

3.4 User test 
3.4.1 Equipment 
The test was performed on an iMac 21,5” with a wireless 
keyboard and mouse. The screen was recorded with QuickTime 
screen recording software and the children were recorded with the 
built-in webcam of the computer. Ten cards were created. Six of 
the cards had thumbnails (taken from Barnkanalen) of popular 
shows, see Figure 3. Three were thumbnails of different games 
and the last card had a picture of different flags and icons for 
visual- and hearing-impaired. The cards gave them visual support 
during the user test. Upon completion, all participants were given 
a small box of candy as a reward for participating. They were 
informed before the test began that they would receive this gift. 

 
Figure 3. Three of the cards with thumbnails of popular 

shows, printed and mounted on pieces of paper. 

3.4.2 The test 
A short interview was conducted before the test. The participants 
were asked about their age and what grade they were in. They 
were also asked if they knew about Barnkanalen and if they did, 
how they would normally access it. 

Seven tasks were given in the same order. Children’s shorter 
attention span and being restless was considered when choosing 
the number of tasks and level of difficulty of the test. In the 
beginning of the first task the children were presented with six 
cards showing pictures of characters from Barnkanalen (fig 3). 
They were then asked which of the characters they recognized and 
knew by name. One character they knew and one they did not 
know about (or knew by name) were selected. They were then 
asked to find the character they knew. Upon completing this task, 
they were asked to find the one they did not know. This enabled 
the children to utilize the search field for the character they knew 
while also forcing them to find alternative ways when they did not 
know the name of the character. The third task the children were 
given was to find a children’s show that had a picture of a real cat 
as its icon. This task was designed this way because 1) force 
children that knew all the prior presented characters by name to 
use alternative ways of searching and 2) to let their imagination 
decide what they were looking for and observe what behavior this 
resulted in. During either task 1, 2 or 3, the children were asked to 
start a children’s show they had found and tell the researcher how 
to pause, play, change volume, switch to full screen and how to 
close the video to see if they knew how and if they could handle 
the mouse. In the fourth task they were asked to find a specific 
game. To complete this task, they first needed to find where the 
games were located and then start the game. The fifth task was 
designed to test if they understood they should scroll further down 
the page to look for more games. The sixth task they were asked 
to find their way back to the children’s shows (Barnplay). Once 
they found their way back, they were shown the last card with 
different icon represented as flags and symbols. The seventh and 
last task, they were asked to find content in another language that 
was represented on the card just shown to them. This was to test if 
they could find the icons from the card and if they understood 
what interacting with the icons would do. 

After the test was done, the children were asked what they thought 
about the test. If they mentioned any problems or difficulties, they 
were asked to elaborate.  

3.5 Analysis 
The user tests were transcribed after each session. The videos 
from the screen capture and web camera was edited together so 
they could be seen at the same time (see appendix A.4). The 
transcriptions were then annotated with visual information from 
the web camera and screen recording. This made it easier to find 
themes and cluster them together.  



4. RESULTS 
In this chapter, pieces from the transcripts are shown. They have 
been translated from Swedish to English. The children are referred 
to as A, B and C. Next to the letters there will be a number from 
1-9 which indicates from which test session they were in, e.g. A1, 
B4 and B8. The researcher is R. 

4.1 Previous experience with 
Barnkanalen 
All the children had knowledge of what Barnkanalen was. All of 
them had watched Barnkanalen on TV and almost all of them had 
used Barnkanalen on a smartphone or a tablet. Only four had 
visited Barnkanalen on a computer, see Table 1. 
 

Device Number of children 

Computer 4/19 

Tablet or smartphone 18/19 

Table 1. Amount of children who had used Barnkanalen 
before on computer or as an app on a smartphone or tablet. 

 

4.2 Children’s search 
The children’s different methods of searching and their results are 
presented in this chapter.  

4.2.1 Language & Spelling 
When the child knew how to spell the title of a show, searching 
via the search bar was by far the fastest way of finding the show 
they were tasked to find. 12 of the children had problems spelling 
what they were looking for and a few could not or did not want to 
spell at all. If one in the pair was a better speller, he or she usually 
took over keyboard responsibilities. In one session, the girl who 
operated the mouse became visibly anxious when she was 
supposed to search for “Ronja Rövardotter”. She let the mouse go, 
leaned away from the computer and looked nervously at her friend 
with a smile. 

A1: I have forgotten, hihi. 
B1: You write. 

A1: I have just forgotten 
They look at each other  

B1: Can you write Ronja Rövardotter? 
A1: Hmm, I do not know. I’m not that good at 

spelling hihi. 

The children that were given the task to find the show “Wild 
Kids” struggled to find it when they used the search field. This 
was because they did not know how to spell English words. 
Instead they typed what phonetically sounded correct to them, e.g. 
“vajl”, “vajld”, “wajl” and “vild”. Using those search words 
returns zero results. Misspelled titles in Swedish could still return 
results, if the error was not too big.  

4.2.2 “Hunt and peck” 
Many of the children that used the search field showed different 
degrees of the “hunt and peck”-behavior. It was often when they 
were really concentrated in finding the correct key on the 
keyboard and thought they knew how to spell the word. 

Occasionally, the partner that did not do any typing was looking at 
the screen and then saw the desired content when it showed up. 
However, sometimes they collaborated in finding the correct keys 
on the keyboard and did not look up until they had written a 
complete word. During task 3, two boys (A2 and B2) were 
looking for a show with an image of a cat.  

A2: Just search for cats.  
B2: Wait, Cat & Company, search for cat & company. 

Child B2 knew a show called “Katt & Company” which they 
started to search for expecting to find a picture of a cat. They 
started to type the word “KATT” (Swedish for cat). When they 
entered “K” into the search field, a show with a cat was suggested 
to them but they did not see it. When they had typed “KATT O” 
they looked to the screen and saw the result with cats. Two 
participants (A3 & B3) were supposed to find “Greta gris”. The 
show was displayed in the search results the second they entered 
“G” but they typed the whole title of the show and noticed it more 
than 40 seconds after it first appeared. These are two examples 
were the children spelled correctly. Another child was looking for 
a show containing crafts (“pyssel” in Swedish) and typed the word 
“PUSEI” before looking at the screen. She realized she had 
entered an “I” instead of an “L” at the end of the word and 
changed it (word was still misspelled). When her search did not 
yield any results she erased the string and started browsing the 
page instead.  

4.2.3 Browsing 
Every task involved some browsing, even if only some of the 
children were to find the search field. The most common way of 
finding the content being asked was by browsing the page, 
clicking icons and scrolling through the content lists. Almost all 
children knew instinctively that more content would turn up if 
they clicked the arrow icon. “This is how I do it on my iPad” – B7 
one girl said about how she knew that. On Barnplay there are 
seven content lists, but the one highest up (alphabetical) was 
always the first and most frequently used.  

When searching for something they did not know the name of, in 
one session, the participants really tried to use the search field. 
They spent almost 10 minutes entering what they thought it was 
called, what the show was about, what they thought was the name 
of the host of the show. They scanned through the results (which 
were not many) of the searches. Before abandoning their attempt 
one of the participants said: “Yes, this is not going to work. To 
search I mean, there is surely, you can search in at least 
thousands of different ways and every way would take a couple of 
minutes to look through. I think it is best we try something 
different” –B8. They moved on and tried the alphabetical list and 
found the show after 30 seconds. 

4.2.4 Memory 
The children had the card with an image of what they were 
supposed to find as a reminding force while performing the tasks. 
It was only when they were supposed to find a show with a 
thumbnail of a cat that they did not have a card to support their 
memory. However, this was not a problem for the children.  
Those who tried a written search usually only made two efforts 
and did not repeat misspelled searches.  



On seven different occasions when the task was not solved and the 
children ran out of ideas, they would start repeating past search 
behavior, which had been unsuccessful before and still was. When 
not achieving what they were asked to do, they became frustrated. 
“I can not do this anymore. I can not find it. Are you sure it exists 
here?” –C10 said before he let go of the mouse and leaned back 
into his chair to let his friend take over. In test session 6 the 
participants first started clicking on the alphabetical list where 
they would have found the title they were searching for if only 
they did not abandon they search after only a few clicks. The 
scrolled the popular list for a few seconds before A6 said “I think 
it might be here” clicking on Bolibompa, see in Figure 4. They 
scrolled through the content before clicking on the games icon.  
They seemed to understand this was not where they would find 
the show, but did quickly scroll the page down and up anyways 
before clicking on Barnplay. Now a cycle was completed and they 
proceeded searching Barnplay in the same way they had done 
only minutes before, clicking on A, B, C. When they got back to 
Bolibompa B6 recognized that they have already tried this but 
clicked on games again. When they came to Barnplay again they 
scrolled the page up and down like it was required of them more 
than actually searching. They expressed that they did not know 
what to do next and after a minute the researcher encouraged them 
to continue searching in the alphabetical list where they then 
found what they searched for. 

4.3 Interaction 
Some interface elements of the page made it harder for the 
children to complete the tasks given to them. These are presented 
in this section. 

4.3.1 Header buttons 
When the web address of Barnkanalen (www.barnkanalen.se) is 
put into a browser, the start page is not where shows and games 
are located. The start page contains news and social elements that 
are constantly changing which mean it can look differently 
between two visits. In the top of the page, there is a set of 
navigation icons that always stays on the top of the page (see 2.2). 
These icons are for “Barnplay”, “Spel”, “Var med” and 
“Bolibompa. In four sessions the children had a hard time finding 
“Barnplay” on the start page. Three reached Barnplay through the 
search field on the start page. In test session number 4 the 
participants got stuck on the start page. They kept on going down 
the page and pressed a button “Show more” which loaded more 
irrelevant content and they got further away from the top of the 
page where either the Barnplay icon or search field was.  
 

R: What are your thoughts now? 
A4: Maybe we should scroll down, or you 
could search. Did it say search up there? 
B4: I can try to scroll down a bit further. 

A4: I hope there is more, there it says 
“show more”. 

They continued this for half a minute before letting go off the 
mouse and started talking to each other.  

Once they clicked and got to “Barnplay” the children recognized 
the interface. One of them said “Yes, finally. This is how it looks 
on our” –A4, in another session one said, “Now we are here. 
From here I can always find it”-B5. 
In one session they clicked Barnplay almost immediately and they 
were asked why they clicked on it. One of the boys answered, 
“Because it is a television” – A9.  
When the children had completed the last game related task they 
were supposed to go back to Barnplay. This time all found their 
way back considerably faster. The average time to complete the 
task was under 30 seconds. In eight sessions the participants 
scrolled to the top and clicked Barnplay and in one session the 
participants clicked the browsers back button. 

4.3.2 Scrolling 
Almost all children had some problems with scrolling up and 
down the website at some point. Some of this was because they 
were more familiar with a tablet or a smartphone than a computer 
with a mouse and keyboard, and some because they did not 
understand there was more to the page than what was visible. 
They could start scrolling towards what they were supposed to 
find only to abandon the attempt a few seconds later to try another 
approach.  
One girl was looking for the search field but could not find it on 
the screen. She tries to move up the page by moving the cursor of 
the mouse to the top of the window and says with frustration 
“Why does not this work?”-A3. She hoovers the back button of 
the browser for a second before she chooses to reload the page 
instead, and when the page reloads to the top of the page she finds 
the search field. 

Most of the children understood that they could use the scroll 
wheel on the mouse, but in the beginning of two sessions the 
participants tried to drag the vertical scrollbar to scroll the page. 
This was of course not an incorrect interaction but they had 
problems holding down the button on the mouse while moving the 
mouse upwards or downwards. One participant during the first 
task tried to search using the search field on the start page. The 
ending of the keyword was misspelled and no results were shown. 

Figure 4. Participants show signs of a loopy search behavior. The search went from A-B-C-D-E-F-A-B-C-E-F-A 



The participant erased a few letters and results showed up in a 
vertical list. The list could be scrolled with either a scrollbar or by 
holding the mouse over the list and then scroll the scroll wheel. 
The participant did not understand she had to hoover the list to use 
the scroll wheel so instead she tried to use the scrollbar, which she 
barely could control. 

4.3.3 Sizes of buttons 
A common error was when the children intended to click 
something but missed and clicked next to it instead or clicked the 
wrong button on the mouse. When scrolling through content lists 
is when it happened the most frequently, because the button to 
scroll is not that big and when clicking fast it was hard to keep the 
mouse in one place. Most often the children would find their way 
back to scrolling the list in a matter of seconds, but when they 
accidentally right-clicked instead of left-click and opened a new 
browser windows, they were shown how to get back. 
 

5. DISCUSSION  
In this research paper, children’s behavior (actions), abilities and 
what they experience as problematic when searching material at 
Barnkanalen has been explored. Interacting with Barnkanalen’s 
website on a desktop computer showed some problematic areas. 
Some of the problems came from the children’s lack of experience 
using a computer, issues some from interface and some were 
attributed to the level of development of the children.  

The children who could spell what they were looking for had no 
problems find it. Misspelled search attempts caused some 
problems for the children. When either a misspelled search was 
abandoned or when the title of the show was unknown most 
children found their way to use the list where the content is 
organized in alphabetical order.  

There seems to be a cut-off point somewhere in between the ages 
of 6 to 8, where the child starts to utilize the search field to search 
over using a browsing strategy. This cut-off point could be 
explained by the fact that it is within these ages children starts 
school and learns how to read and write. 

Not being presented in the results is one session with two girls 
who were older than the predetermined age span and educational 
level (see 3.2). They had some computer experience both from 
using computer in school and at home and had both visited 
Barnkanalen’s website before. Their performance was superior to 
the other children. They knew the name of every show and could 
spell the titles without any problems. When they typed their 
searches they did not look as much on the keyboard as the 
younger less experienced children did. They were also quicker 
and more precise when maneuvering the mouse. 

Even though this session is not in the results it was interesting to 
see how much better children in the 2nd and 3rd grade performed 
compared to the younger children.  

5.1 Search field  
Eleven of the children had almost completed first grade in school. 
This meant they were able to spell at least simple words. Eight of 
the children were in pre-school and their ability to spell ranged 
from non-existent to the ability of a first-grader. This fitted to 
Piaget’s theory of development stages. Almost all children utilized 
the search field at least once during the test. For those who knew 
the name of the show they were supposed to find and could spell 
it, the tasks were completed fast, which was expected. However, 
the children that knew the name but were not sure of how it was 
spelled, ran into a few problems. Many typos seem to be known 

by SVT e.g. the show Philofix will be shown in results even if it is 
spelled Filofix and the same crafts shows are in the result if either 
“pysel” (misspelled) or “pyssel” is entered, which is great since it 
facilitates the search. In English shows with names like “Wild 
Kids” had to be spelled correctly or they did not show up. In the 
user tests several children spelled it phonetically, which did not 
return any results. Adding this functionality to the already existing 
support functions would be helpful for children who are at a 
beginners level in spelling.  

On Barnkanalen, the search field is only visible on the start page 
and in Barnplay. They look almost the same and are located in the 
same location. However, they do not have the same capabilities. 
The one on the start page shows no results if the search is 
incorrectly spelled. If an “a” is entered it shows a very long 
scrollable horizontal list with what seem to be every show with an 
“a” in its title plus some others as well. The lack of help for 
incorrect spelled searches combined with an overflow of results 
presented in a scrollable horizontal list is not an effective option to 
make a search function work. Displaying search results in this 
manner makes it difficult for the children in the intended user-
groups. In the user tests there was one pair that spent many 
minutes trying to scroll through this overflow of results (see. 
4.3.2). Gossen, Höbel and Nürnberger (2014) had similar finding 
where they observed a behavior where the children would scroll 
through and look at every result in the results page. Results on 
Barnplay are shown in a horizontal list, much like what every 
other list on Barnplay looks like, which seemed to work better for 
the children and is maybe the better of the two different ways of 
presenting results. 

It was interesting to observe what Budiu & Nielsen (2010) and 
Jochmann-Mannak et al. (2010) described as a “hunt and peck”-
behavior (see 2.1.2). While some kids did look up in between each 
newly entered character, many did not. Many of the searches in 
the test would have been completed faster and went much 
smoother if only the children had looked at the screen before they 
spelled what they were looking for incorrectly.  

Since the results are shown directly after the first letter of the 
word is entered, results will almost always be shown. The search 
narrows down the results when more letters are entered. It might 
be an idea to play a sound that captures the attention of the child 
when three or less results are shown. Results could also be shown 
bigger since the rest of the page is not important while the search 
is being performed.  

5.2 Browsing 
The children mostly felt comfortable exploring the pages by 
browsing when they were looking for something. To browse was 
also their primary method to complete the tasks and it is clear that 
SVT has made an effort to make their site “browsing-friendly”. 
The observation that the children preferred browsing to keyword 
searching corresponds well with prior research in the area by 
Besheshti et al. (2010), Borgman et al. (1995) and Schacter et al 
(1998). Browsing is a trial-and-error behavior, which is also one 
of the characteristics for Piaget’s concrete operational stage. 
Based on the age of the participants in this study and Piaget’s 
definition of his stages, most children should also be in that stage. 
Piaget’s models are a bit crude and loose with its definitions and 
as Ormrod (1999) suggests, a person can be in more than one 
stage at the same time and the lines between the stages are not set 
in stone.  

There were only a few problems the children experienced when 
browsing. Icons in the header do not exist on mobile platforms, 
which could be a reason they at first had a hard time finding 



Barnplay. The start page is also a desktop exclusive and is not on 
Barnkanalen’s mobile platforms, which might be a reason why 
some did not recognize the interface even though they had said 
they had used Barnkanalen before. Making Barnplay the start 
page of Barnkanalen could potentially solve this. Icons such as the 
blue arrow icon might have been to small since many children 
missed it and clicked next to it.  

Making the button bigger could solve this problem. They 
understood how to use this button intuitively which one child (see 
4.2.3) said was because she recognized it from her iPad. The 
button does not exist in any of the mobile apps for Barnkanalen 
where the lists are instead swiped. She might have meant she 
knew there were more content in the list because of her experience 
using an iPad or that the button felt so natural to her she thought 
she had seen it before. Since other services also displays content 
in lists, she might unconsciously have recognized from one of 
them. 

Research by Maccoby and Jacklin (1976) suggests that boys 
would be better than girls at spatial skills. This mean the boys 
should have performed better at browsing than girls, but no such 
trends were observed during this study.  

5.3 Memory 
The children that got stuck in a search loop where they repeated 
failed search methods, were helped by the researcher when they 
seemed to be out ideas. This loopy behavior being described by 
Gossen et al. (2011) and Gossen & Nürnberger (2013) can lead to 
frustration which also the children in the user tests showed signs 
of. A child not in a test environment might just abandon the search 
and look for something else. However, to further help a child 
break the loop, a virtual assistant could appear when a loopy 
behavior is detected. Gossen, Nitsche and Nürnberger (2012) tried 
among other things to implement a “treasure chest” where old 
searches were saved, and a guidance figure for emotional support, 
which both were successes. In similar ways, the assistant could 
interact with child and help them find what they were looking for 
by for example asking yes or no-questions. When a show has been 
started in Barnplay, it is put into a new list called “recently 
watched” like the “treasure chest”. This is a great way for children 
to get easy access to their favorite shows without them having to 
search for it again. 

5.4 Interaction 
Most interactions with the pages of Barnkanalen can be performed 
with the click of a mouse. The only places where the children had 
the possibility to drag-and-drop were when they used a scrollbar. 
Most of the children used the scroll wheel on the mouse instead of 
the vertical scrollbar on the pages far right side to scroll up and 
down. The few that tried to use the scrollbar had problems 
utilizing the drag-and-drop feature. Budiu and Nielsen (2010) and 
Strommen (1994) also noticed this and it could be attributed to the 
children’s underdeveloped fine motor skills. This is not really a 
problem since there are alternatives like the scroll wheel or the up 
and down buttons on the keyboard. The participant that used the 
search field on the start page and got the results in a vertical 
scrollable list tried to scroll it down but the use of the scroll wheel 
only scrolled the page up and down. Placing a scrollable element 
(the vertical list) inside of scrollable page where the same 
controllers (scroll wheel) controls the scrolling for both that 
element and the page seems to be too complicated for a child. It 
might be a better idea to present the results the same way they’re 
being displayed on Barnplay or remove the search bar from the 
start page. 

5.5 Comparison to similar services 
Similar services are compared to Barnplay and the results from 
the user study of this paper. 

5.5.1 Content lists 
Cmore, Netflix or Viaplay does not have any games or social 
elements on their sites like Barnkanalen has. They are however 
visually very similar to Barnplay (see appendix A.6). They all 
have their content in horizontal lists that can be scrolled by 
clicking on an arrow icon. The arrow icons are larger on all of the 
competitor’s sites than on Barnplay. The number of lists range 
from 14 to 18, which is a lot of lists, which might overwhelm 
children. In the results most children would inspect the entire page 
but would primarily use the top list to look for content, which 
makes the amount of lists on the similar services seem too many.  

5.5.2 Search function 
The search function on the different sites varies. On Cmore the 
search has to be spelled correctly or it wont show any results. The 
results appear in a vertical list with no thumbnails of the show. 
They do however not show more than four results, which is good 
since it wont overload the child’s cognitive functions. In the 
bottom of that list there is “show more” button, which present 
more results with thumbnails in a grid pattern. Viaplay present the 
results more like Barnplay but purchasable and rentable movies 
also shows up in the results. The search function on Netflix can 
return results even if the query is misspelled, but like on Barnplay, 
English titles spelled phonetically wont return any results. The 
results are shown in a grid pattern and the number of results is not 
restricted. 

5.6 Method critique 
The participants were chosen based on what grade they were in. 
Only 20 children fitted this predefined parameter. The constitution 
of gender was not considered. The after-school center is located in 
a part of Stockholm where the population is homogenous, 
economically well-off and therefor not representative for the 
entire population. It is possible the children have access to more 
devices than other children would normally have, and because of 
this are more experienced using them, which might have 
improved their performance in this study.  
Since the user tests were performed at the after-school center, the 
participants were sometimes interrupted or disturbed by other 
children walking into the room or making loud noises in a 
neighboring room. It is possible that this impacted the 
performance of the children negatively. 

Only a few of the participants had prior experience using 
Barnkanalen on a computer with mouse and keyboard. During the 
tests it happened a few times that a child would hold on to the 
mouse but moved it off the table into the air, not understanding 
why the mouse pointer all of a sudden stopped. Scrolling using the 
mouse’s scroll wheel also took a few minutes before they 
understood how to use. They where more used and preferred using 
their fingers to swipe the page up and down, like they would have 
done on a tablet. A standard sized mouse was used during the test, 
a smaller mouse or a trackpad might have benefited the children.  
The most common way for the children to watch Barnkanalen was 
on a tablet or smartphone. In hindsight, performing this test on a 
tablet might have suited the children better. The interface of 
Barnkanalen is almost the same, no matter if it is accessed through 
a computer, tablet or smartphone. However, their experience from 
using Barnkanalen and other VOD services on tablets and 
smartphones made some interactions easier for them. For instance, 



all of the children knew how to play/pause, jump in an episode, 
switch to full screen and how to close the video.  

Some of the problems found in this study might have been easy to 
predict before conducting any user tests. Children who cannot or 
has limited skills in reading or writing will have a hard time 
utilizing a search field.  

5.7 Future research 
Performing the tasks on a computer is not the preferred platform 
for children in this age span. Testing it on a tablet or smartphone 
might reveal new problems this study did not find. Search 
behavior might be different since a multi touch interface invites a 
closer interaction. 

With the development in speech recognition, implementing a 
voice-controlled search function and comparing it to already 
existing search functionalities could be an area of research worth 
exploring. 

It would be interesting to implement the virtual assistant (as 
mentioned in 5.3) to test if the children would appreciate and use 
this feature. Testing if children would prefer voice-controlled 
instead of typing is something worth looking into. 

Future user studies could be conducted with children from other 
social backgrounds and other age groups. The one session that 
was excluded from the results in this paper provided some insight 
to how elder children would perform, but more extensive studies 
could be conducted nonetheless. 
 

6. CONCLUSION 
To summarize, the main conclusions of this work are the 
following. A cut-off point was identified somewhere in between 
the ages of 6 to 8 where the children starts to utilize the search 
field with success. This point seems to be reached when the child 
has attained sufficient writing and spelling capabilities and will at 
first use the search field over just browsing. With the built-in help 
functions like allow known misspelled words, the children in this 
study were also often successful in finding what they were 
looking for when using the search bar. Shows with English titles 
should however be allowed to be spelled phonetically since the 
children often could not spell them correctly. 

Some children did not look at the results while they were typing 
on the keyboard. This “hunt and peck” behavior could maybe be 
avoided by letting the child know when there are just a few results 
left by playing a sound that would get their attention. 
Both the start page and Barnplay has a search field but they 
present results differently. Results from the search field on the 
start page are put in a vertical list that has to be scrolled using the 
scrollwheel of the mouse, or dragging or scrolling the scrollbar. 
Too many results were also shown in the list, which meant it 
could be scrolled for a long time before reaching the end. This 
seemed to be hard for the children. If this search field should 
remain, the results should be shown as it does on Barnplay 
(horizontal list with buttons to scroll). 

The site was at most times easy to browse. The children in this 
study had experience using Barnkanalen mostly on tablets and 
smartphones. The start page of Barnkanalen’s site does not exist 
on mobile platforms, which made some of the children uncertain 
where they were supposed to look for content. It might be better to 
make Barnplay the start page of Barnkanalen. 
Certain buttons were hard for the children to click using a mouse 
because of their size. Larger buttons are therefor recommended. 

Some children got stuck in a “loopy” search behavior. To help 
them, the implementation of a virtual assistant was suggested. 

Compared to similar services, Barnkanalen is better adapted for 
children. Its search field offers better help functionalities and the 
site is overall easier to browse.  
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APPENDIX 
 

A.1 – Screenshot of the start page of Barnkanalen. By clicking on the icons in the header or by using the search bar, shows and 
games can be accessed. 

 
A.2 – Screenshot of Barnplay. The big scrolling horizontal list with titles arranged in alphabetical order is in the center of the page. 

 
 

 

 



A.3 – Screenshot of the game page. Easy games are on top and hard are found in the bottom of the page. 

 
A.4 – Screenshot of the analysis of one of the sessions. Web camera footage is put on top of the screen recording.  

 
 

A.5 – Interview questions and the tasks. 

Questions before the test 

1. How old are you? 
2. What grade are you in? 
3. Have you had any prior experience with Barnkanalen? (If yes) Tell me about that experience and what devices you have used 

Barnkanalen on and which you usually use? 
Tasks.  

1. Do you recognize any of these? Can you find this one? (one that the child recognized)  
2. If we want to see an episode of this show, do you think you can find it? (preferably one that the child did not recognize)  
3. Can you find a show that has a picture of a real cat? 



4. Can you find this game? (Draken värld) 
5. Can you please also find this game? 
6. Can you take us back to the children’s shows? (Barnplay) 
7. Do you recognize any of these icons? Do you know what the mean? Can you find a show in this language? (choose a flag they 

knew) 
Question after the test 

1. How was your experience doing this test? (If something was hard or a problem was mentioned) Tell me more why that was hard 
for you. 

 
A.6 – Screenshots of the children’s content sites for Cmore, Netflix and Viaplay 
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