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Sammanfattning  
En tittarupplevelse varierar beroende på om tittandet görs på en smartphone eller på 

en traditionell TV, bland annat eftersom några tittarsituationer på smartphones 

socialt sett inte tillåter användning av ljud under tittandet. Kan undertexter göra att 

den upplevda kvalitén behålls på motsvarande nivå även i dessa situationer? Denna 

studie undersöker frågeställningen hur tittarupplevelsen av nyhetsklipp på 

smartphones påverkas av undertexter och texter för unga vuxna. Dess resultat är 

relevanta för alla som ämnar förbättra tittarupplevelsen på smartphones. Studien är 

baserad på teori om begreppet ”Quality of Experience”, QoE. Metoden har en 

experimentell ansats: 64 deltagare tittade på tre nyhetsklipp och därefter mättes den 

subjektiva och objektiva kvalitén på upplevelsen. Slutsatsen är att undertexter ökade 

varje aspekt av subjektiv och objektiv upplevd kvalité i en offentlig miljö där klippen 

sågs utan ljud, medan i en hemmiljö – där klippen sågs med ljud, påverkade inte 

undertexterna någon aspekt av kvalitén, förutom att viljan att titta klart minskade. 
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ABSTRACT 

The viewing experience of news videos differ depending on if the 

device used is a smartphone or a traditional TV, e.g. because some 

social situations for smartphones not allow audio to be used while 

watching. Can the adding of subtitles keep the perceived quality at 

the same level even in these situations? This study investigates the 

research question how the viewing experience of news videos on 

smartphones is affected by subtitles and text for young adults. The 

results are relevant for anyone aiming to improve the viewing 

experience of videos on smartphones. The study is based on the 

theory about the concept Quality of Experience, QoE. The method 

has an experimental approach: 64 participants watched three news 

videos and after subjective and objective QoE was measured. The 

conclusion is that subtitles increased every aspect of subjective 

and objective QoE in a public context when the videos were 

watched without audio, while they in a home context where audio 

was present, did not affect any aspect of QoE, except for a 

decreased willingness to continue watching. 

Keywords 

Viewing experience; Quality of Experience; viewing context; 

information assimilation; smartphone. 

1. INTRODUCTION  
In 2015, 77 percent of the Swedish population owned a 

smartphone and in the age group 16-35, about 90 percent of those 

who owned a mobile phone used it to access the Internet every 

day [1]. This widespread reach of mobile devices is opening up 

new ways for how news is consumed. It is a change in people’s 

habits and a shift in how traditional multimedia services, such as 

TV, are perceived [2]. This shift is especially noticeable for video 

content, because more and more is consumed “on the move” [2]. 

To make online video viewers satisfied “the quality of the overall 

viewing experience is becoming increasingly important” [3]. 

Since it is the viewers who ultimately determine the success of 

distributed multimedia, their perspective should not be ignored 

[4]. Therefore, understanding the viewing experience is a key for 

content providers for improving their video content for online use.   

A viewing experience depends on several factors, e.g. on the 

device used, the size of the screen, the viewing distance, the way 

of interaction, and whether or not the user is on the move [5]. 

Hence, a traditional TV, a laptop, a tablet or a smartphone all 

provide different conditions. The context, the surrounding 

environment, in which the viewing is being done is a specific 

factor for mobile devices [5], because not every social situation 

allows the usage of audio while the video plays. Also, the audio is 

often turned off as a default and only few users wear head phones 

while they watch mobile TV on the go [6]. This means that there 

is no guarantee that audio is available in common situations like 

when the user sits on the bus or on the metro, or in public areas 

like when the user is waiting in a waiting room, sitting at a café or 

visiting public events. If the news video is not watched when it 

appears in the users’ social media feed, it will probably never be 

watched. To approach this challenge, some news producers have 

included the spoken words as subtitles in their online video 

content, hoping to engage users without audio, so that they want 

to watch the entire video. They have also created news videos 

deliberately for online usage, not seldom animated videos, which 

to a different extent have text (words, sentences) included in the 

video content.  

This report aims to investigate how these subtitles and texts 

actually affect the entire viewing experience. Do subtitles 

ultimately replace the audio and keep the perceived quality at the 

same level even when the video is played without audio? Or do 

they only affect the perceived quality to a limited extent when 

played without audio? Can the subtitles be perceived as annoying 

or disturbing and therefore bother the viewing experience when 

the user has access to audio? How well do the animated videos 

succeed in being qualitative regardless of viewing context? This 

report aims to contribute to the general understanding of these 

viewing situations by analyzing how the presence of subtitles and 

text affect the viewing experience on smartphones. 

2. THEORETICAL FRAMEWORK 
The viewing experience of a video is a complex situation, which 

include several dimensions. The concept “Quality of Experience” 

is used in order to define and measure this experience.  

2.1 Evolution of Quality of Experience  
The first approach to measure video quality emerged from the 

mobile industry [7], when limited bandwidth and processing 

resources were obvious challenges for network providers [8]. The 

performance of technical systems was measured through 

parameters such as jitter, throughput, delay, frame error rates, 

packet loss, bit errors rates and out-of-order arrivals [7], [9], [10], 

[11]. The measurement used was called Quality of Service, QoS, 

and it measured network errors that created errors in the video 

stream [11]. 

However, this Quality of Service measurement ignored the users’ 

opinion on the quality [4], [10] and was also found to not always 

correlate well with the human perception of the delivered quality 

[7], [9]. Therefore, QoS was soon complemented by the subjective 

measurement “perceived Quality of Service”, which measured 

how the video quality was perceived by the users [11]. This 

measurement helped network providers understand how the 

bandwidth should be split between different users, to keep them as 



satisfied as possible. This concept then developed into “Quality of 

Experience”, because several studies found that the perceived 

QoS depended on other factors as well, apart from the actual 

quality in the video stream [7], [9], [11]. Nowadays various 

authors stress the importance of measuring and optimizing the 

perceived quality, rather than the actual quality [8], [9], [12]. 

2.2 Definition of Quality of Experience  
Quality of Experience, QoE, is an assessment of user satisfaction 

with a video played on a device, based on the perceived auditory 

and visual experience [11]. Several authors mean that QoE can 

and should be related to both Quality of Service, QoS and User 

Experience, UX [5], [7], [12]. As such, QoE should consist of two 

components: one objective and one subjective [2], [10], [13]. 

Many authors agree upon this, but QoE remains a complex term. 

It has been defined in various ways and the specific aspects 

measured within each component vary across previous studies. 

This is probably due to the fact that it is still largely unknown 

exactly what affect perceived quality [7], [12].  

This report uses the same definition that De Moor et al. [12] uses: 

“Quality of Experience deals with ‘all relevant aspects that define 

how satisfied a person is with a service’.” It is a covering term 

that focuses on a range of aspects that influence the evaluation of 

QoE [12]. Because, as stated in [13], considering one or two 

dimensions is not sufficient: as many factors as possible should be 

taken into account for accurate QoE measurements. 

2.2.1 Defining and Measuring Subjective QoE 
Subjective Quality of Experience, s-QoE, is a multidimensional 

concept and different authors have been measuring different 

aspects of it. The basis for measuring s-QoE is to ask users to 

convey their perceptual satisfaction on a set of videos. To date, 

this approach is considered the most reliable way to quantify QoE 

[9]. In this report the subjective QoE concept is inspired by [5] 

and [9] and measures the aspects enjoyment, engagement, 

satisfaction and willingness to continue watching. Table 1 shows 

an overview of the aspects and provide a brief definition of them. 

Table 1. Overview of aspects of subjective QoE. 

Aspect Explanation Inspired by 

Enjoyment 

The extent to which the activity 

of watching a video is perceived 

as enjoyable. 

[5], [9] 

Engagement 

The state of total attention and 

avoidance of stimuli that do not 

belong to the video, i.e. the 

phenomenon of being 

“captured”. 

[5], [14] 

Satisfaction 

The extent to which the activity 

of watching a video is perceived 

as satisfying. 

[5] 

Willingness to 

Continue Watching 

The extent to which the users are 

willing to continue watch the 

video until its end.1 

[15] 

                                                                 

1 Willingness to Continue Watching is a term constructed by the 

author, with inspiration from [15]. Schønau-Fog and Bjørner 

claim that the “desire to continue playing” a video game is a 

fundamental aspect that players need to feel first, before they 

can experience other aspects, such as enjoyment or involvement. 

As such, willingness to continue the experience can be regarded 

as a basic requirement of a successful viewing experience.  

2.2.2 Defining and Measuring Objective QoE 
“Perceived Quality of Service” has often been used as the 

objective component of Quality of Experience. It has however 

been questioned how good it actually is for determining perceived 

quality, since studies have found that the user perception of 

“objective quality” is dependent on the video content [10]. 

Furthermore, one study found that bitrate level of videos impacted 

the users’ perceived visual quality, but that it did not influence 

any other aspect of QoE, implying that the user satisfaction, 

enjoyment, and involvement of a video can be kept at the same 

level even if the objective video quality decrease a bit [9]. 

Therefore, other factors than objective quality play a more 

prominent role for guaranteeing enjoyment.  

Multimedia is in general often produced for entertainment 

purposes, where the users’ perceived enjoyment can be regarded 

the only success factor. However, news videos are often produced 

for several purposes, where emphasize on the informative purpose 

and “getting the message out” is strong. This infotainment duality 

should consider both “message outreach” and user enjoyment as 

success factors [4]. For this reason, this report uses an aspect of 

objective QoE that is inspired by the work of [4] and [10], namely 

the level of “information transfer”. 

Information assimilation is a term used to describe the users’ 

ability to understand and assimilate information from a video, thus 

reflecting the level of comprehension of video content [9], [10]. 

The way that information assimilation is measured in this report is 

inspired by [4] and [10]; it is expressed as a percentage measure 

reflecting the number of correctly answered information questions 

per user in each viewing group. 

2.3 Factors Influencing Quality of Experience  
Multiple studies have shown that there are several factors that 

influence Quality of Experience, e.g. system factors, user factors, 

context factors and content factors.  

 System factors are technical factors such as media capture, 

transmission and device playback, which may influence the 

perceived quality [11].  

 User factors refer to individual characteristics of the user, 

such as interest in the video content and demographic 

characteristics (such as age, gender and cultural back-

ground), which may influence perceived quality [9].  

 Context factors are related to the physical environment in 

which the user consumes the media, e.g. lighting conditions 

or disturbances in the environment, which may influence the 

perceived quality [9].  

 Content factors are related to the nature of the video 

content, which may influence the quality ratings [9].  

Most research in the field has focused on system factors, leaving 

the contribution of other factors largely unknown [9]. 

2.4 Related Research 
Previous research has found that the perception of the content 

influence QoE: one study found that the perception on what is 

enjoyable and what is perceived as “quality” was significantly 

affected by the video content being viewed [10]. Another study 

draws the conclusion that video content category can determine 

the level of user satisfaction [16]. Another study found that video 

content significantly impacted user enjoyment [4]. This is further 

confirmed by the study conducted in [2], which found that there is 

a relationship between video content and user-perceived video 

quality. 



It has also been found that the user interest in the content 

influence QoE: one study found significant correlations between 

user interest and the subjective QoE dimensions enjoyment and 

satisfaction [9]. A similar conclusion is drawn in [16], where users 

interested in the video content were more drastic in their ratings.  

Previous research has also found that context factors, such as the 

social context, have an impact on QoE: one study found that 

presence of co-viewers increased the participants’ level of 

enjoyment [9].  

There have also been several studies conducted on Information 

Assimilation and its correlation to QoE. One study found that 

jitter and delay do not negatively impact information assimilation 

[4]. Another found that the content has a more significant effect 

on users’ level of information transfer than either the frame rate or 

the device type [2]. However, another study found that the link 

between entertainment and understanding of the content was not 

direct [10].   

2.5 Research Question 
A plethora of research have been conducted within the field of 

Quality of Experience, but to the best of my knowledge has no 

study been made on how subtitles and texts in news videos affect 

the Quality of Experience. This report aims to fill this gap by 

investigating the affect that subtitles and text have in news videos 

when watched on a smartphone. Hence, the report aims to answer 

the research question:  

How is the viewing experience of news videos on smartphones 

affected by subtitles and text for young adults?  

 The content factor that will be taken into consideration is 

the content type: one type of news video will be a traditional 

news video that belongs to the informative category, and 

another type will be a “modern”, animated news video that 

belongs to the infotainment category.  

 The context factor is characteristic for mobile devices, so 

this study will take two viewing contexts into consideration: 

one calm and private “home environment”, where the social 

context does not hinder audio to be played while watching, 

and one noisy “public environment”, where the social 

context does hinder audio to be played while watching.  

 The user factor that will be taken into consideration is the 

user interest in the video content. Regarding demographics, 

all users will be young adults, since they are an important 

target group for the content providers. 

 No system factors will be taken into consideration since 

they are factors that the news video content providers are 

unable to control.  

2.5.1 Hypotheses  
The report aims to answer the research question by accepting or 

rejecting the following hypotheses:  

Hypothesis 1. Subjective QoE ratings will: A. In a public context 

be significantly higher for a group that watch traditional news 

videos with subtitles, compared to a group that watch without. B. 

In a home context not be significantly different between groups 

that watch with and without subtitles.   

Hypothesis 2. Viewing context will: A. Significantly affect 

subjective QoE ratings of traditional news videos when they do 

not have subtitles. B. Not significantly affect subjective QoE 

ratings of traditional news videos when they do have subtitles. C. 

Not significantly affect subjective QoE ratings of animated news 

videos. 

Hypothesis 3. Objective QoE will: A. In a public context be 

significantly higher for a group that watch traditional news videos 

with subtitles, compared to a group that watch without. B. In a 

home context not be significantly different between groups that 

watch with and without subtitles.  

Hypothesis 4. Viewing context will: A. Significantly affect 

objective QoE of traditional news videos when they do not have 

subtitles. B. Not significantly affect objective QoE of traditional 

news videos when they have subtitles. C. Not significantly affect 

objective QoE of animated news videos.  

Hypothesis 5. Objective QoE will correlate with users’: A. 

Interest in the video content. B. Subjective QoE ratings. 

3. METHOD 

3.1 Experimental Setup 
The setup used was an experimental one, based on the 

participants’ self-reported satisfaction with the video content, 

because, as previously stated, this approach is considered to be 

“the most reliable way to quantify QoE”. Psychometric 

experiments as this one are often used to collect subjective 

ratings, and they aim at quantifying the pleasure of an “average 

user” with respect to one specific video. [9] 

The experiment was highly inspired by the setup used in [9] and 

consisted of three parts: in the first part, the participants filled out 

personal information about themselves; in the second part, the 

participants watched three news video clips and answered 

subjective quality questions after each one of them; in the third 

part, the participants answered objective quality questions. The 

same setup was used two times, once in each of the two viewing 

contexts. 

3.2 Participants 
64 participants were recruited to the experiment, 41 were male 

and 23 were female. 30 of them were aged 18-24 and 34 of them 

were aged 25-29. They were not offered any significant gift in 

return for their participation. All of them lived in Stockholm and 

spoke Swedish fluently. All of them had normal or corrected-to-

normal eye sight, according to their own statements. None of them 

worked on a daily basis with video quality analyses. They were 

randomly ordered to participate in the experiment in either one of 

the viewing contexts: 32 of them did the experiment in one of the 

viewing contexts and the other 32 did it in the other one. 

Bias checks were made regarding gender and age. For gender, the 

division was even between the two contexts (11 women in one, 12 

in the other one). For age, the average age was slightly higher in 

the first context (20 participants were 24-29, 14 in the other). This 

difference was not regarded significant. Bias checks were also 

made regarding interest in the video content. The video contents 

were: political parties, school politics, the Royal Family and the 

presidential election in the US. The differences between the two 

contexts were inspected through a two-tailed independent-samples 

Mann-Whitney U-test at a 5 percent level, similar like to the 

inspection done in [9]. No significant differences were found. 

(Political parties: U=435.5, p=0.304; school politics: U=511.5, 

p=0.995; Royal Family: U=476, p=0.629; presidential election: 

U=465.5, p=0.532.)  

3.3 Videos 
Four Swedish news videos were chosen for the experiment and 

they reflected, in length and content, videos recently posted by the 

news distributor TV4 on one of its social media feeds. Two of the 

videos were traditional news video clips; traditional in the sense 

that they also had been shown in a news show in linear TV. They 



belonged to the category informative videos. The other two were 

animated news video clips and belonged to the infotainment 

category. The videos were between 74 seconds and 109 seconds 

long.  

Each one of the traditional news videos were produced in two 

versions: one without subtitles and one with subtitles. For the 

animated videos, both of them had words and sentences included 

in the video. All videos had various background sounds and all 

except one, video D, had at least one speaker. Table 2 shows an 

information overview of the videos used in the experiment. Figure 

1 shows screenshots of the videos.  

Table 2. Overview of the videos used in the experiment.   

Content Reference Description 
Length 

(min:s) 

Informative 
A1, A2 Political parties 1:42 

B1, B2 School politics 1:49 

Infotainment 
C The Royal Family 1:39 

D The Presidential Election 1:14 

 

Figure 1. Screenshots of video clips used in experiment: A1 

(left above), A2 (right above), B1 (left middle), B2 (right 

middle), C (left below) and D (right below). 

 

3.4 Viewing Contexts 
Two different viewing contexts were used in the experiment: one 

was named the “Home Context” and the other one was named the 

“Public Context”. The Home Context was a small and quite room 

which included a sofa, a table and some chairs. The participant sat 

at the table while watching the video clip with the audio turned to 

on. The Public Context was a café in a public library. It consisted 

of several tables and chairs and was an “open” environment, 

where people came and went around the participant. People were 

constantly present in the café, and the surrounding environment 

contained several noises: people talking, chairs sounding, music 

playing. The video was watched with the audio turned to off. 

3.5 Viewing Setup 
Each participant in each context watched one traditional video 

without subtitles, one with subtitles and one of the two animated 

video clips. (I.e. all participants watched one of the following 

combination: A1+B2+C, A1+B2+D, A2+B1+C, or A2+B1+D.) 

The viewing order was altered for each participant to make sure 

that ordering effects would not affect the capability of 

remembering the video afterwards, inspired by the setup in [2]. 

3.5.1 Questionnaires  
Table 3 shows an overview of the questionnaires used in the 

experiment. The first questionnaire was the UF questionnaire and 

it investigated user factors. It consisted of questions about 

demographics (age, gender, and home district) and of questions 

about the participants’ interest in the four subjects that the videos 

were about.  

Table 3. Overview of questionnaires.  

Questionnaire Aspect Items Measure Scale 

UF Demographics 3 - 

 Interest in content 4 7-point Likert 

s-QoE Enjoyment 3 7-point Likert 

 Engagement 2 7-point Likert 

 Satisfaction 1 7-point Likert 

 
Willingness to 

continue watching 
2 7-point Likert 

o-QoE 
Information 

Assimilation 
15 

True / False /  

I don’t know 

 

The second questionnaire was the subjective QoE questionnaire, 

the s-QoE questionnaire. It consisted of a total of eight statements 

about enjoyment, engagement, satisfaction, and willingness to 

continue watching and an overview of the questionnaire is shown 

in Table 4. 

Table 4. Aspects and items measured in s-QoE questionnaire. 

Aspect Item Statement 

Enjoyment 

EJ1. The video clip was interesting. 

EJ2. The video clip was entertaining. 

EJ3. The video clip was exciting. 

Engagement 
EG1. I felt immersed in the video clip. 

EG2. I was focused on the video clip. 

Satisfaction S1. 
I am satisfied with the experience of 

watching the video clip. 

Willingness to 

continue watching 

W1. 
I would have stopped watching the 

video clip before it ended, if I could. 

W2. 
I did not want to watch the entire 

video clip. 

 

The items in each aspect were adapted and modified from the 

items used in [5] and [14]. The participants took stand for each 

statement on a 7-point Likert scale if they strongly agreed (7) or 

strongly disagreed (1) with it, like the setup in [5] and [13]. The 

participants filled out this questionnaire three times, one time for 

each video they watched. 

The third questionnaire was the objective QoE questionnaire, the 

o-QoE questionnaire. It consisted of the Information Assimilation 

part and stated five fact statements about each video. The 

participants took stand for if they remembered the statement as 

true or false. The statements were designed so that specific 

information must have been assimilated and understood in order 

to correctly answer each statement [4]. For the traditional news 

videos, some statements were specified with information only in 

the audio stream (or the subtitles) and other were specified with 

information from graphic elements such as nameplates or bar 

charts. For the animated videos, all statements were specified with 

information from the graphical text in the videos.  



Hence, the viewing context and the interest in the content were 

measured as independent variables and enjoyment, engagement, 

satisfaction, willingness to continue watching and information 

assimilation were measured as dependent variables. 

As all participants were Swedes, the questions and items were 

translated into Swedish and checks were made to ensure that the 

translated items conveyed the same meaning as the original items. 

3.5.2 Equipment 
The smartphone iPhone 5 was used for all participants in the 

experiments. The screen was 4 inches diagonally, and had an 

1136-by-640-pixel resolution at 326 pixels per inch. The contrast 

ratio was 800:1 and the maximal brightness was 500 cd/m2 [17]. 

The display intensity was manually adjusted to be approximately 

80 percent of maximum strength, to make sure that everything 

that happened on the screen easily could be perceived. The audio 

level was manually adjusted to be approximately 75 percent of 

maximum in the Home Context and to zero in the Public Context. 

These conditions were kept on the same level for all participants. 

3.6 Pilot Study 
A pilot study was carried out on five test persons before the real 

testing began, where the entire experimental setup was tested. 

Slight adjustments were made in order to clarify statements that 

had been misinterpreted. 

3.7 Procedure 
There was one participant at each time in the experiment and all 

participants followed the same procedure, regardless of their 

viewing context. The procedure took about 13 ± 2 minutes to 

perform, where the variation came from the time spent for filling 

in the questionnaires. The procedure was inspired by [8], and was 

like follows: 

1. Receive instructions.  

2. Fill in UF questionnaire.  

3. Watch one video.  

4. Fill in s-QoE questionnaire.  

5. Receive further instructions.  

6. Fill in o-QoE questionnaire.  

Step 3 and 4 were repeated once for each video. The participants 

filled out all questionnaires on a laptop placed on a table in front 

of them, and their answers were saved in a Google Form. The 

setup was arranged so that the participants were the only ones that 

could see the computer screen, to ensure that they did not feel 

monitored while filling out the questionnaires. 

3.7.1 Instructions 
The instructions given before the experiment were that the 

participants were going to watch three news videos at 

approximately 1.30 minutes’ length and then take a stand to some 

statements about their experience with the watching. They were 

told that the purpose was to investigate their subjective experience 

with the watching. Some examples were given of the statements 

that would follow, and the participants were informed that they 

had to take a stand on a scale 1-7 whether they strongly agreed or 

strongly disagreed with the statement. To ensure that the 

participants did not feel as they were being tested—and therefore 

watched the video differently than they would have normally—

they were instructed to watch the video just like they would have 

if they were alone.  

The participants were encouraged to hold the smartphone any way 

most comfortable for them. They were also told not to press any 

buttons or touch the screen while they watched the video clips. 

They were free to ask questions during the time they received 

instructions, but not while they watched the videos.  

Before filling out the o-QoE questionnaire, the participants 

received some further instructions. They were told that they now 

had to take a stand to if a fact statement was true or false. They 

were told to answer only if they were sure or a bit sure that they 

had gotten the answer from the video. If they had completely 

forgotten the answer, or did not have gotten the answer from the 

video, they were told to fill out the third option “I do not know”. 

4. RESULTS 

4.1 Approaching the S-QoE Results 
The s-QoE questionnaire consisted of four sub-questionnaires (see 

Table 4). Each one of them addressed a different aspect of s-QoE, 

namely Enjoyment, Engagement, Satisfaction, and Willingness to 

Continue Watching. The internal consistency between the items in 

each sub-questionnaire was investigated by Cronbach’s alpha (α), 

like how the testing was done in [9]. The α-value is a value 

between 0 and 1 and a measurement that indicates how much the 

items on a scale are measuring the same underlying dimension 

[18]. The closer the value is to 1, the greater is the internal 

consistency. Table 5 and 6 provide overviews of the α-values for 

the aspects Enjoyment, Engagement, and Willingness to Continue 

Watching. Since Satisfaction was measured by only one item, the 

α-value is not applicable for that aspect. 

Table 5. Internal consistency among items in the aspect 

Enjoyment, measured by Cronbach’s alpha (α). 

Aspect Enjoyment 

Items EJ1+EJ2+EJ3 EJ1+EJ2 EJ1+EJ3 EJ2+EJ3 

α-value 0.79 0.66 0.80 0.67 

 

Table 6. Internal consistency among items in the aspects 

Engagement, Satisfaction and Willingness to Continue 

Watching, measured by Cronbach’s alpha (α). 

Aspect Engagement Satisfaction 
Willingness to 

continue watching 

Items EG1+EG2 S1 W1+W2 

α -value 0.76 N/A 0.92 

 

There is no strict interpretation of what an acceptable alpha value 

is, but according to [18] a rule of thumb is that α >0.9 is excellent, 

α >0.8 is good, α >0.7 is acceptable and α >0.6 is questionable. 

Hence, the internal consistency was highly acceptable for the 

aspects Engagement and Willingness to Continue Watching, so 

these two items will form these aspect ratings, abbreviated EG 

and W. For Enjoyment however, the internal consistency for 

EJ1+EJ2 and EJ2+EJ3 is not acceptable (0.66 and 0.67 

respectively). Therefore, EJ1+EJ3 will form one aspect rating of 

Enjoyment (abbreviated EJ1+3) and EJ2 alone will form another. 

Furthermore, S1 will form the aspect rating of Satisfaction, 

abbreviated S. 

4.2 Subjective Quality of Experience Results  
The median ratings were calculated for each aspect of the 

subjective QoE, for each video and in each context. Mann-

Whitney U-tests were performed in order to statistically test the 

hypotheses and investigate whether or not the median ratings in 

each viewing group were significantly different from each other, 

similar to how the testing was done in [2]. For p-values equal to or 

lower than 0.05, the null hypothesis was rejected.   



Hypothesis 1A (H1A) was a one tailed hypothesis tested by the 

null hypothesis: H0 = The rating for the group that watched video 

A2 in the Public Context is not significantly higher than the rating 

for the group that watched video A1 in the Public Context (and 

video B2 and B1 respectively).  

Hypothesis 1B (H1B) was a two tailed hypothesis tested by the 

null hypothesis: H0 = The rating for the group that watched video 

A2 in the Home Context is not significantly different from the 

group that watched video A1 in a Home Context (and video B2 

and B1 respectively).  

Hypothesis 2A (H2A) was a one tailed hypothesis tested by the 

null hypothesis: H0 = The rating for the group that watched video 

A1 in the Home Context is not significantly higher than the rating 

for the group that watched video A1 in the Public Context (and 

video B1 in Home Context and Public Context respectively).  

Hypothesis 2B (H2B) was a two tailed hypothesis tested by the 

null hypothesis: H0 = The rating for the group that watched video 

A2 in the Public Context is not significantly different from the 

group that watched video A2 in the Home Context (and video B2 

in Public Context and Home Context respectively).  

Hypothesis 2C (H2C) was a two tailed hypothesis tested by the 

null hypothesis: H0 = The rating for the group that watched video 

C in the Home Context is not significantly different from the 

group that watched video C in the Public Context (and video D in 

Home Context and Public Context respectively).  

4.2.1 Enjoyment 
Figure 2 shows an overview of the median ratings for the aspect 

Enjoyment, EJ1+3, which were the statements if the video was 

found to be interesting and exciting. Table 7 shows an overview 

of the hypothesis tests.  

H1A: The null hypothesis can be rejected (p<0.01), hence 

hypothesis 1A is accepted for the aspect Enjoyment (EJ1+3). 

H1B: The null hypothesis can not be rejected, hence hypothesis 

1B is accepted for the aspect Enjoyment (EJ1+3). 

H2A: The null hypothesis can be rejected (p<0.05), hence 

hypothesis 2A is accepted for the aspect Enjoyment (EJ1+3). 

H2B: The null hypothesis can not be rejected, hence hypothesis 

2B is accepted for the aspect Enjoyment (EJ1+3). 

H2C: The null hypothesis can not be rejected, hence hypothesis 

2C is also accepted for the aspect Enjoyment (EJ1+3). 

Figure 3 shows an overview of the median ratings for the aspect 

Enjoyment, EJ2, which is the statement if the video clip was 

found to be entertaining. Table 8 shows an overview of the 

hypothesis tests. 

H1A: The null hypothesis can be rejected for video B (p<0.05), 

hence hypothesis 1A is accepted for the aspect Enjoyment (EJ2). 

For video A, this can also be considered true, since p=0.052. 

H1B: The null hypothesis can not be rejected, hence hypothesis 

1B is accepted for the aspect Enjoyment (EJ2). 

H2A: The null hypothesis can be rejected for video B (p≤0.05), 

hence H2A is accepted for the aspect Enjoyment (EJ2). For video 

A however, the null hypothesis can not be rejected, and 

hypothesis 2A can not be accepted: the viewing context does not 

significantly affect the rating when the video is watched without 

subtitles. 

H2B: The null hypothesis can not be rejected, hence H2B is 

accepted for the aspect Enjoyment (EJ2).  

H2C: The null hypothesis can not be rejected, hence hypothesis 

2C is accepted for the aspect Enjoyment (EJ2). 

 

 

Figure 2. Median ratings for the aspect EJ1+3. 

Table 7.  Overview of the hypothesis tests for EJ1+3.  

H1A. P A2 = P A1 
U = 319.0,  

p = 0.004 
P B2 = P B1 

U = 291.5,  

p = 0.002 

H1B. H A2 = H A1 
U = 467.5,  

p = 0.549 
H B2 = H B1 

U = 444.5,  

p = 0.357 

H2A. H A1 = P A1 
U = 341.0,  

p = 0.010 
H B1 = P B1 

U = 314.5,  

p = 0.003 

H2B. P A2 = H A2 
U = 455.0,  

p = 0.428 
P B2 = H B2 

U = 455.0,  

p = 0.571 

H2C. P C = H C 
U = 436.5,  

p = 0.305 
P D = H D 

U = 477.5,  

p = 0.801 

 

 

Figure 3. Median rating for the aspect EJ2. 

Table 8.  Overview of hypothesis tests for EJ2.   

H1A. P A2 = P A1 
U = 85.5,  

p = 0.052 
P B2 = P B1 

U = 79.0,  

p = 0.034 

H1B. H A2 = H A1 
U = 124.0,  

p = 0.894 
H B2 = H B1 

U = 109.0,  

p = 0.470 

H2A. H A1 = P A1 
U = 111.0,  

p = 0.262 
H B1 = P B1 

U = 84.5,  

p = 0.050 

H2B. P A2 = H A2 
U = 97.5,  

p = 0.246 
P B2 = H B2 

U = 107.0,  

p = 0.424 

H2C. P C = H C 
U = 98.5,  

p = 0.265 
P D = H D 

U = 123.5,  

p = 0.885 

 

4.2.2 Engagement  
Figure 4 shows an overview of the median ratings for the aspect 

Engagement, EG, which were the statements how focused the 

participants were on the content and how immersed they felt in 

the video. Table 9 shows an overview of the hypothesis tests. 
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Figure 4. Median rating for the aspect Engagement (EG). 

Table 9. Overview of hypothesis tests for Engagement (EG).   

H1A. P A2 = P A1 
U = 366.5,  

p = 0.023 
P B2 = P B1 

U = 412.5,  

p = 0.088 

H1B. H A2 = H A1 
U = 463.0,  

p = 0.643 
H B2 = H B1 

U = 427.5,  

p = 0.248 

H2A. H A1 = P A1 
U = 268.0,  

p = 0.001 
H B1 = P B1 

U = 365.5,  

p = 0.023 

H2B. P A2 = H A2 
U = 500.5,  

p = 0.879 
P B2 = H B2 

U = 493.5,  

p = 0.802 

H2C. P C = H C 
U = 412.5, 

p = 0.177 
P D = H D 

U = 437.5,  

p = 0.307 

 

H1A: The null hypothesis can be rejected for video A (p<0.05), 

hence hypothesis 1A is accepted for the aspect Engagement. For 

video B, the difference is not statistically significant, but the 

tendency is still clear, since p=0.088. 

H1B: The null hypothesis can not be rejected, hence hypothesis 

1B is accepted for the aspect Engagement.  

H2A: The null hypothesis can be rejected (p<0.05), hence 

hypothesis 2A is accepted for the aspect Engagement.  

H2B: The null hypothesis can not be rejected, hence hypothesis 

2B is accepted for the aspect Engagement. 

H2C: The null hypothesis can not be rejected, hence hypothesis 

2C is accepted for the aspect Engagement. 

4.2.3 Satisfaction 
Figure 5 shows an overview of the median ratings for the aspect 

Satisfaction, S, which was the statement if the participants were 

satisfied with the experience of watching the video. Table 10 

shows an overview of the hypothesis tests. 

H1A: The null hypothesis can be rejected for video B (p<0.01), 

hence hypothesis 1A is accepted for the aspect Satisfaction. For 

video A, the same tendency can be seen, but the difference is not 

statistically significant since p=0.105.  

H1B: The null hypothesis can not be rejected, hence hypothesis 

1B is accepted for the aspect Satisfaction. 

H2A: The null hypothesis can be rejected (p<0.001), hence 

hypothesis 2A is accepted for the aspect Satisfaction.  

H2B: The null hypothesis can not be rejected, hence hypothesis 

2B is accepted for the aspect Satisfaction.  

H2C: The null hypothesis can not be rejected for video D, hence 

hypothesis 2C is accepted for the aspect Satisfaction. For video C 

however, the null hypothesis must be rejected (p<0.05), hence 

hypothesis 2C can not be accepted: the rating is indeed 

significantly lower in the Home Context than in the Public 

Context.  

 

Figure 5. Median rating for the aspect Satisfaction (S). 

Table 10. Overview of hypothesis tests for Satisfaction (S).   

H1A. P A2 = P A1 
U = 94.0,  

p = 0.105 
P B2 = P B1 

U = 51.5,  

p = 0.001 

H1B. H A2 = H A1 
U = 112.5,  

p = 0.564 
H B2 = H B1 

U = 104.0,  

p = 0.370 

H2A. H A1 = P A1 
U = 47.0,  

p = 0.001 
H B1 = P B1 

U = 48.5,  

p = 0.001 

H2B. P A2 = H A2 
U = 96.0,  

p = 0.229 
P B2 = H B2 

U = 99.5,  

p = 0.277 

H2C. P C = H C 
U = 66.0,  

p = 0.017 
P D = H D 

U = 93.5,  

p = 0.177 

 

4.2.4 Willingness to Continue Watching 
Figure 6 shows an overview of the median ratings for the aspect 

Willingness to Continue Watching, W, which were the questions 

if the participants did not want to watch the entire video clip and 

if they would have stopped watching it, if they could. Note that 

the ratings for the sake of conformity with the other results are 

inverted, so that 1 means low Willingness to Continue Watching 

and 7 means high W. Table 11 shows an overview of the 

hypothesis tests. 

 

Figure 6. Median rating for the aspect Willingness to 

Continue Watching (W). 

Table 11. Overview of hypothesis tests for Willingness to  

Continue Watching (W).   

H1A. P A2 = P A1 
U = 417.0,  

p = 0.098 
P B2 = P B1 

U = 309.0,  

p = 0.004 

H1B. H A2 = H A1 
U = 361.0,  

p = 0.033 
H B2 = H B1 

U = 286.5,  

p = 0.002 

H2A. H A1 = P A1 
U = 284.0,  

p = 0.001 
H B1 = P B1 

U = 268.5,  

p = 0.001 

H2B. P A2 = H A2 
U = 500.0,  

p = 0.872 
P B2 = H B2 

U = 382.0,  

p = 0.113 

H2C. P C = H C 
U = 441.0,  

p = 0.339 
P D = H D 

U = 401.0, 

p = 0.097 
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H1A: The null hypothesis can be rejected for video B (p<0.01), 

hence hypothesis 1A is accepted for the aspect Willingness to 

Continue Watching. For video A, the same tendency can be seen, 

but the difference is not statistically significant since p=0.098. 

H1B: The null hypothesis can be rejected (p<0.05), hence 

hypothesis 1B is not accepted for the aspect Willingness to 

Continue Watching: the rating in the Home Context is indeed 

significantly different for the group that watched with subtitles, 

compared to the group that watched without.  

H2A: The null hypothesis can be rejected (p<0.001), hence 

hypothesis 2A is accepted for the aspect Willingness to Continue 

Watching.  

H2B: The null hypothesis can not be rejected, hence hypothesis 

2B is accepted for the aspect Willingness to Continue Watching.  

H2C: The null hypothesis can not be rejected, hence hypothesis 

2C is accepted for the aspect Willingness to Continue Watching. 

4.3 Objective Quality of Experience Results 
The objective QoE questionnaire consisted of five fact statements 

about each video and measured Information Assimilation, IA. The 

IA for each participant was used in order to calculate the mean IA 

for each participant, video and viewing context. Figure 7 shows 

the overview of the Information Assimilation per participant, per 

video and viewing context. (E.g. for each participant in the group 

who watched video A1 in the Home Context, the mean value of 

correctly answered questions was 36 %.)  

Figure 7. Overview of Information Assimilation per 

participant in each group who watched the videos. 

The type of information that had been assimilated was also 

calculated, if it had come from the audio stream, subtitles or 

graphical elements in the video. For the traditional videos, 80 % 

of the statements came from the audio stream alone, or the audio 

stream in combination with the graphical elements. 20 % of the 

statements came only from graphical elements in the video. Table 

12 shows how many percent of the Information Assimilation that 

were assimilated only from the graphical elements.  

Table 12. Percentage of Information Assimilation that were 

assimilated from only the graphical elements. 

Context / Video A1 A2 B1 B2 

Home Context 0 % 3 % 4 % 2 % 

Public Context 0 % 6 % 9 % 0 % 

 

As such, the results show that most participants were not able to 

recall hardly any information that had appeared only in the 

graphics, in the traditional videos.  

For the animated videos, the information statements were all 

retrieved from the animated text in the videos.  

4.3.1 Hypotheses Testing 
No tests were performed to statistically verify these results, but 

the tendencies found in Figure 7 are described below and used as 

a basis for accepting or not accepting the hypotheses.  

Hypothesis 3A seems to be accepted: a comparison between the 

results from video A1 and B1 in the Public Context (8 %; 14 %) 

and video A2 and B2 in the Public Context (42 %; 58 %) shows 

that: the objective QoE is in the Public Context higher for the 

group that watch the traditional videos with subtitles than for the 

group that watch without. Also hypothesis 3B seems to be 

accepted: a comparison between the results from video A1 and B1 

in the Home Context (36 %; 62 %) and video A2 and B2 in the 

same context (48 %; 58 %) shows that no tendency can be seen 

and it seems like the presence of subtitles does not affect o-QoE in 

the Home Context.  

Hypothesis 4A seems to be accepted: a comparison between the 

results from video A1 and B1 in the Home Context (36 %; 62 %) 

and video A1 and B1 in the Public Context (8 %; 14 %) shows a 

clear tendency that the viewing context does affect the o-QoE 

when the traditional news video not have subtitles. Also 

hypothesis 4B seems to be accepted: a comparison between the 

results from video A2 and B2 in the Home Context (48 %; 58 %) 

and video A2 and B2 in the Public Context (42 %; 58 %), shows 

that the viewing context does not affect o-QoE when the 

traditional news video does have subtitles. Also hypothesis 4C 

seems to be accepted: a comparison between the results for video 

C and D in Home Context (54 %; 72 %) and the same videos in 

the Public Context (62 %; 56 %) shows no clear tendency and it 

seems like the viewing context does not affect objective QoE of 

the animated videos. 

For hypothesis 5A, the mean Information Assimilation for each 

interest rating was calculated. This was done for all videos in all 

contexts, but since no correlation could be discovered, the results 

are provided only for video A. Figure 8 shows the mean 

Information Assimilation as a function of the interest rating.   

Figure 8. Mean Information Assimilation for each interest 

rating, for each video and viewing context. 

As can be seen in Figure 8, no correlation can be identified, and 

thus hypothesis 5A can not be accepted: interest in the video 

content does not correlate with objective QoE. 

For hypothesis 5B, the mean Information Assimilation was 

calculated for each rating in all aspect of subjective QoE. This 

was done for all videos and contexts, but since no correlation 

could be discovered, the results are provided only for video A. 

Figure 9 shows the mean Information Assimilation for each rating 

in the subjective QoE aspects.  
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Figure 9. Mean Information Assimilation divided per rating in 

each aspect of s-QoE, for video A. EJ1+3 (left above), EJ2 

(right above), Engagement (left middle), Satisfaction (right 

middle) and Willingness to Continue Watching (below).  

As can be seen in Figure 9, no correlation can be identified, and 

thus hypothesis 6B can not be accepted: subjective QoE ratings do 

not correlate with objective QoE. 

5. DISCUSSION 
The purpose of the study was to investigate if subtitles and text 

could make users willing to continue to watch a news video on a 

smartphone also in situations when no audio can be used. The 

research question was to investigate how subtitles and text affect 

the viewing experience, i.e. the subjective and objective Quality 

of Experience. The results showed that the groups that watched 

traditional news videos with subtitles in a public context had 

higher ratings in every aspect of subjective QoE, compared with 

the groups that watched without subtitles. They had also a much 

better objective QoE, i.e. they had assimilated and understood the 

video content to a greater extent. In a home context, the subtitles 

did not affect any aspect of s-QoE except for the willingness to 

continue watching, which was lower for the group who watched 

the video with subtitles. The subtitles did also not affect the 

objective QoE in the home context. Regarding the animated 

videos, the viewing context did not significantly affect neither the 

subjective nor the objective QoE, except for the satisfaction aspect 

for one video, which was perceived as more satisfying in a public 

context.  

5.1 The Aspect Willingness to Continue 

Watching  
In [4], the desire to continue to play a video game is seen as a 

basic construct that players first need to experience, before they 

can experience other aspects, such as enjoyment or involvement. 

The concept “Willingness to Continue Watching” used in this 

study was therefore constructed the same way; as a presumption 

for the other aspects of subjective QoE. The results of this study 

do however indicate that this not necessarily is the case. When 

adding subtitles to a traditional video in a home context, no aspect 

of the subjective quality was affected—except for the Willingness 

to Continue Watching. If the Willingness to Continue Watching 

actually was a presumption for the other aspects of s-QoE, this 

would not have happened. Then there should have been 

differences shown also in enjoyment, engagement or satisfaction. 

The results therefore provide ground for the assumption that the 

willingness to continue watching depends on other aspects than 

those measured in this report. It seems possible that a user can 

experience a viewing situation as both interesting and satisfying, 

but still not feel willing to watch the video until the end.  

5.2 Further Findings to Highlight 
The results show that barely any of the 64 participant had 

assimilated information shown only in the graphics of the 

traditional videos. This highlights the fact that information is not 

automatically remembered because it is present as words in the 

video content, implying that important information should be 

highlighted also in the audio stream and/or the subtitles. The 

results also showed that the s-QoE aspect satisfaction was affected 

for one of the animated videos, even though no other aspect was. 

The rating was significantly lower for the group that watched with 

audio, compared to the group that watched without. This 

highlights the fact that audio has the capability to affect the total 

viewing experience. An implication of this might be that audio 

should be chosen carefully and have the purpose to complement 

the visual video and make the experience stronger, instead of 

disturbing it.  

5.3 Relationship to Previous Studies 
Previous studies found that the link between entertainment and 

understanding of the content was not direct [10], something that is 

confirmed in this study. No evidence was found for the hypothesis 

that stated interest in the video content or subjective QoE ratings 

correlate with information assimilation. As such, other factors 

seem to play important roles; the ability to understand and 

remember the content might e.g. be related to the creation of the 

video content, rather than to user preferences.  

5.4 Implications for News Content Providers 
The results of this study make it clear that the broad penetration of 

smartphones not only demand that news content providers need to 

make their content available online, but that it also demands a 

shift within the actual news video content as well. It might be the 

case that the traditional way to produce news have to be totally 

reconsidered in our new, digital world.  

The traditional way of producing television news has been 

focused on one news reporter who sits at a desk and reads the 

news out aloud. News clips within the news show have been 

created more or less the same way, with a speaker who conveys 

the story, video material for support, and occasionally some 

interviews. This way of producing news has worked well—and 

still does—for the traditional TV format. However, to succeed in a  

digital and mobile environment, new viewing behaviors have 

occurred that should be taken into consideration during the 

production phase. Since it is the viewers who ultimately determine 

the success of distributed multimedia, their perspective should not 

be ignored [4]. This study provides support for three implications 

for the production of news videos for online distribution2: 

                                                                 

2 It should be noted that the participants in the study all were 

young adults, which makes it difficult to say anything about 

whether or not these implications are generalizable to a broader 

target group. 
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5.4.1 Convey the Story not only through Audio  
The first implication is that the video content cannot always be 

seen with audio, and in order not to “loose” almost everyone who 

cannot watch with audio, the video must function also in these 

situations. This means that the source that convey the story cannot 

be the audio stream alone. The story needs to a far greater extent 

be conveyed though the visual video content, e.g. by relevant 

video material and text within the video. Unless this is done, the 

results of this study show clearly that the willingness to continue 

watching drastically decreases in a public environment.  

5.4.2 Develop the Animated Videos  
The study found that many problems with traditional videos in the 

public context can be fixed by adding subtitles to the video, but it 

seems like they only to a certain extent can “fix the problems”, i.e. 

replace the audio. Even though the differences are not very big, 

the videos with subtitles in a public context do in almost every 

aspect of s-QoE not reach the same level of ratings as the videos 

without subtitles in the home context. The same is however not 

true for the animated videos, which instead show the tendency of 

being rated higher in the public context in almost every subjective 

quality aspect. The second implication is therefore that the 

animated videos seem to be a step in the right direction of good 

digital storytelling, because they are better suited than the 

traditional material to be watched without audio. Thus, they 

should be developed in order to be improved even further.   

5.4.3 Add Subtitles Carefully 
The results also show possible support for an assumption that 

subtitles might be disturbing when audio is available. Because 

even though satisfaction and enjoyment were kept at the same 

level, the presence of subtitles actually decreased the willingness 

to continue watching in the home context. Therefore, the third 

implication is that the adding of subtitles needs to be done 

carefully, in order not to bother the viewing experience. 

5.5 Limitations of the Study 
The method used was an experimental setup, similar to setups 

used in several previous studies. It was closely prepared, but it 

did—like every method—have some limitations. The first one 

was that none of the participants were checked for dyslexia or 

other reading disabilities. This might indeed have had an impact 

on the results, and it is therefore something that should be 

included into future studies. Another limitation was the difficulty 

to write fact statements that the participants should be able to 

answer correctly only after having understood and assimilated 

information from the video. For two of the videos, the content was 

to a large extend familiar to many participants. Even though the 

participants were instructed to answer the statement only if they 

were sure or a bit sure that they had received the information from 

the specific video, there is still a risk that some participants 

answered the statement from previous knowledge.  

A final limitation was the self rating scale used in the method, the 

Likert scale. Even though it is a commonly used method for 

measuring attitudes, the weakness remains that the rating is done 

subjectively, and what is 3 for one person might be 2 for another. 

Also, participants who indicated that they were strongly interested 

in one of the video subjects might have rated that video more 

drastic than the other, like found in [16]. It might also be the case 

that participants lied in order to make themselves look better, e.g. 

indicated a high rating for a certain video subject. However, the 

participants were the only ones who saw the laptop screen while 

they rated, something that should decrease the risk for lies.  

5.6 Future Research 
In future research this study can be narrowed down to analyze 

viewing behavior specifically within a social media context, since 

it is in such environments most situations occur, where no audio is 

present. Which factors determine if the viewer watch a bit of the 

video or the entire one, before scrolling further in the feed? 

Furthermore, more specific research can be made on subtitles. 

How should they be designed in order not to bother with the 

viewing experience in the situations where audio is present? 

Which size and style is optimal? Future research can also focus on 

the usage of headphones: in which situations are they accepted 

and how do they affect the viewing experience in a public viewing 

context?  

6. CONCLUSIONS  
When traditional news videos are watched on a smartphone in a 

public context where audio is not available, subtitles do 

significantly improve the viewing experience, i.e. the Quality of 

Experience. Subtitles significantly improve the s-QoE aspects 

enjoyment and engagement and they also improve the satisfaction 

and willingness to continue watching, however not at a five 

percent significance level. The subtitles also improve the 

objective QoE, meaning the viewers’ ability to understand and 

assimilate information from the video. When the same videos are 

watched in a home context with audio present, the subtitles do not 

significantly affect any aspect of QoE, except for the willingness 

to continue watching. That aspect was rated significantly lower 

for the group that watched the videos with subtitles, compared to 

the group that watched without. Even though this study is not able 

to explain this phenomenon, it is probable that the subtitles were 

found disturbing in some way. In conclusion, when traditional 

news videos do not have subtitles, the viewing context will 

significantly affect QoE; but when they do have subtitles, the 

viewing context will not affect QoE.  

Finally, when animated videos are watched on a smartphone, the 

viewing context do not significantly affect neither the subjective 

nor the objective QoE, except for maybe the satisfaction aspect. 

This study is not able to explain this phenomenon either, but it is 

not unlikely to argue that it is due to the fact that the audio was 

found irritating.  
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