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ABSTRACT 
Reading of digital news on personal devices has 
dramatically increased. Parallel to new devices, novel 
services and content types are created forming new habits 
and experiences for readers. Previous research is limited in 
understanding temporal aspects of such users’ experiences 
(UX). This study aims to understand UX of mobile news 
reading in a real context of use over one week in two 
different case studies. UX of digital replicas, browser 
optimized versions of digital news, and a novel media 
authentication method for news reading and ordering were 
explored with actual news readers (N=36) in field using 
their own tablets and personal computers. Data-collection 
included daily diaries with UX questionnaires, and 
retrospective interviews. The results showed that the 
studied forms of digital news and authentication method 
provided positive UX, and they were appealing for future 
digital news. UX also showed a tendency of improving 
over a time. The user’s habits of reading digital news 
reflected the conventions of reading a print newspaper. 
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INTRODUCTION 
More and more digital news are read using smartphones 
and tablets. For example, in Finland, the news reading via 
smartphones and tablets is growing fast while the 
computers are still the main source for digital news reading 
[41]. Nowadays 49% of these readers reach news on at 
least two digital devices [41]. The different platforms of 
digital newspaper delivery are especially important in 
countries with small population and long distances in 

physical news distribution [41]. To stay updated with the 
needs for digital news reading in a way that is beneficial for 
both media companies in the competitive business 
landscape and end-users with multiple options for news 
reading, research on user experience plays a key role.  

Digital news is a collection of news delivered via Internet 
that may include multimedia elements [14,25,45]. There are 
numerous of forms of digital news, such as news web 
services, online news portals, digital replicas, tweet feeds 
by news organizations. One of the essential differences 
between these forms is the way they support end-user’s 
devices. This paper focuses on digital replica and browser 
optimized version of news. Digital replica is the earliest 
form of digital news [8]. It is similar to a standard print 
newspaper uploaded onto a website by using for example 
PDF technology. The format does not support interaction, 
personalized content or layout. It is the most useful for 
news reading on laptop and desktop computers. Browser 
optimized version of digital news, one of the latest forms, 
presents the up-to-date content on websites with interactive 
elements (incl. content, layout subcategories, menu bars as 
navigation elements) scaled according to browser of end-
users’ devices. This form is beneficial for the devices with 
small-sized display like tablet computers. 

There are only a few previous studies published on digital 
news reading using long-term assessment 
[3,16,18,24,47,48]. However, the majority of these studies 
have studied news recalling rather than user experience 
(UX) of digital news solutions, they have been carried out 
in controlled circumstances with limited external validity, 
or no evaluation of UX is done with a measurement scale. 

The goal of this study is to understand user experience of 
mobile news reading in a real context of use over a week 
long period in two different case studies. The aim of the 
study is to support the news organizations in developing 
their services and solutions to better serve their customers’ 
needs and develop the user experience of their solutions. 
The first study explores user experience of tablet browser 
optimized forms of newspapers. The second study focuses 
on UX of digital replicas and an authentication method for 
enabling news reading with paywalls, for example, 
therefore contributing to UX. For academics and 
practitioners, this paper contributes new knowledge on how 
UX develops over time in digital news reading in the real 
context of use. 
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RELATED WORK 

User experience and long-term assessment 
User experience (UX) is formed when a person interacts 
with a product. It is influenced by the characteristics of the 
user, system, and the context of use [21,44]. UX is 
described as subjective, situated, complex and dynamic 
[21]. In longitudinal UX studies, the data is collected over 
time, for example over a week or even a year [15,49,50]. 
Long-term or longitudinal UX studies look beyond the 
initial first experiences when taking a system or product 
into use [32]. Longitudinal UX studies can address 
transitioning from novice to expert users, include aspects 
on how UX evolves over time [26], or how positive or 
negative momentary experiences influence the UX [43]. 

Longitudinal measurements are considered beneficial as 
they predict UX over product life cycle in a more reliable 
way than momentary measurements, and better prediction 
can save monetary resources [32,43]. Although the value of 
the long-term UX studies is widely recognized, they are 
still rarely used [9]. One of the reasons can be that they are 
burdensome on the participants when subjective 
measurements are used, and require commitment. They 
also require more effort from researchers and practitioners 
than momentary measurements of UX.  

According to a literature review of methods used in 
empirical studies of UX, three most popular data collection 
methods have been questionnaires (half of them self-
developed), semi-structured interviews and live user 
observation [9]. Half of the reviewed studies used 
qualitative methods, a third quantitative and the rest (17%) 
used a combination of qualitative and quantitative methods 
[9]. When reviewing the methods collected to “All about 
UX” site to be used in measuring especially long-term user 
experience [2] the following was observed. 84 methods 
were listed and 29 of them were categorized specifically for 
the long-term user experience [2]. Most of the reviewed 
methods in user experience studies based on both of these 
sources are used widely in HCI studies. For our study we 
chose the following methods covered in the previous 
sources: 1) AttrakDiff2-SF [20], 2) Diary study and 3) 
Semi-structured interview. We used these methods in our 
studies based on the following strengths.  

AttrakDiff 2-SF has been validated and used widely in a 
number of studies. It measures effectively user’s 
impressions in dimensions of pragmatic, hedonic and 
appeal [20]. As our aim was to include different aspects of 
UX in our studies and it has been used in momentary 
studies of UX of digital news (e.g. [7]), we chose to use it 
in our study. In addition we chose to use I-PANAS-SF in 
our studies for affective reactions similar to Aranyi et al. 
[7] for digital news reading. A diary study is often a 
questionnaire with open questions and filled multiple times. 
Its strengths include reports of daily lives, minimized 
retrospection and temporal effects characterization [11]. On 
the other hand they are laborious for both a researcher and 
a participant [11]. A semi-structured interview covers 

central set of themes with each participant. Participants 
have an opportunity to raise important issues. Its strengths 
are the possibility to use at any phase, giving richer data 
than questionnaires, and it does not need as much 
preparation [27] and downsides its consumption of time 
and possible lack of anonymity [27]. 

Digital news  
Reported research on long-term studies on user experience 
of digital news is scarce. One of the most recent studies 
reports results from a six week study with 60 participants 
[18]. It was carried out in real life usage context in April-
May 2013. Participants used tablet devices to read digital 
replica of the printed newspaper in remote areas of Finland 
with delayed afternoon delivery of the printed newspaper 
[18]. User-defined attributes describing participants’ 
experiences were categorized to the following groups: 
instrumental, sensory, cognitive and epistemic, as well as 
behavioral and motivational experiences. Furthermore, 
descriptions of experiences related to lifestyle and impacts 
were identified in the interviews. Results illustrate the 
diversity of experiential aspects related to digital news. 

To our knowledge, only five other previous studies address 
the long-term user experience of news websites. They all 
studied the user experience of websites of news 
[3,16,24,47,48]. All except one [24] studied the news 
recalling differences between digital and print news of 
university students in laboratory context. Some of these 
studies had an independent control group outside 
laboratories and guidance but the results were not reported 
[3,47]. The only study including real life context of use in 
the study used cross sectional, not a real long-term method 
[24]. They report that audience tends to read the online 
newspaper more often, reading especially updated or local 
news to stay updated on news [24].  

The closest to our study about users’ experience of digital 
news are the studies of Vaughan et al. [48] and Aranyi et al. 
[5,6,7]. Neither of them, however, measured long-term user 
experience. Findings by Vaughan et al. [48] showed that 
exposing users to new designs for single trials or sessions 
may fail to reveal important dynamics in the user response 
to technology that occur with repeated exposure. 

Aranyi and van Schaik [5,6,7] report on user experience of 
digital news based on exploratory, modelling, and 
experimental phases. The authors suggest as the 
components of interaction experience for news sites the 
following: 1) perception of instrumental qualities, 2) 
affective reactions, and 3) perception of non-instrumental 
qualities [6,7]. With an independent-measures experimental 
design in a laboratory setting between-subjects Aranyi and 
van Schaik [7] found that especially for the novice users the 
non-instrumental aspects (like enjoyment and perceptions 
of hedonic quality) of interaction with news sites may play 
an important role in users’ experience. We apply the 
measurement model from these studies for our study of 
user experience of digital news over time. 



In sum, semi-long term studies of user experience of 
reading digital news are lacking and can potentially 
increase the understanding of experiential aspects and their 
forming, and further leading to adoption. This information 
can be used in designing and developing the user 
experience of digital news reading by news organizations. 

Authentication 
When accessing digital news and multiple media products 
on multiple devices, reliable authentication is needed for 
supporting novel reading patterns, and to access the 
services behind a paywall and to buy new products, for 
example. Authentication is a process where a person’s 
identity is verified. A rightful user can after successful 
verification access the resources allowed to him/her 
[31,37,42]. In the case of digital news, the rightful users are 
news consumers, and the resources are the digital news 
products they have purchased. Previous work on 
authentication with media products to our best knowledge 
is scarce. The most relevant example is a short-term 
laboratory study about the usability of login process in 
mobile phones [19]. Otherwise the studies of authentication 
with real users has focused on phishing the passwords (e.g. 
via email in [30]) or how users use their passwords 
including for example reuse and recycling of them (e.g. 
[17,23]). 

Halpert (2005) tested three websites for the usability of 
login process (authentication) in mobile phones with 
Cognitive walkthrough and Think-aloud protocol with three 
test subjects and four tasks in a laboratory environment 
(Halpert 2005). For example, an outcome of the evaluation 
is that the better the design of the authentication site, the 
faster the login into an account link was located and 
selected. The results indicate that the authentication can 
contribute to the usability and UX of mobile web sites. In 
traditional systems the user’s identity is verified by 
checking a password typed during login, the system then 
records the identity, and uses it to determine what 
operations may be performed [37]. Password based 
authentication may be a cumbersome approach to the user. 
It is therefore important to examine authentication as part 
of user experience of news reading. To our knowledge no 
prior long-term evaluations of authentication solutions have 
been carried out in real life context. As authentication is 
often part of reading digital news, it can contribute to user 
experience and is of interest to us.  

STUDY 1 – TABLET BROWSER OPTIMIZED VERSIONS 

Method 
The goal was to explore the user experience of tablet 
browser optimized versions of a regional newspaper in 
Finland with an expert evaluation and a two-week user 
evaluation. In user evaluation each participant used two 
different versions, each for one week. 

Expert evaluation  
Heuristic evaluation was conducted with five usability 
experts [39]. The experts rated a total of 29 heuristics 

(collected from [10,22,33]) by their severity from 0 to 4 
retrospectively and independently (according to [38]). The 
final list is presented in [40]. In the analysis, the usability 
issues were combined and overlapping findings meanings 
were merged. In analysis, frequency and severity of 
problems were summarized.  

User evaluation 
Participants - A field study was conducted with actual 
users of digital news in their own everyday life context. 19 
active readers of a local newspaper (Keskipohjanmaa) and 
owners of an iPad completed the study. The participants 
were 18-65 years old (M=40; SD=12.3) and native Finnish 
speakers. The number of male participants was 12. The 
users were rewarded with free usage of Keskipohjanmaa’s 
tablet version for the rest of the year. Interviewed 
participants received also a 20 euro gift token. 

Browser optimized versions of digital news - The three 
different tablet browser optimized versions of a local 
newspaper (Keskipohjanmaa) were implemented (Table 1). 
The version are named as KPK (Keski-Pohjanmaan 
Kirjapaino Oyj), Aalto (Aalto University) and Metropolia 
(Metropolia University of Applied Sciences) referring to 
the organizations behind the implementations. The versions 
differed in their interaction, design and implementation. 

Aalto’s version took its content directly from the editorial 
system of the newspaper. The user interface (UI) of this 
version was designed by the students of the Aalto 
University and implemented by a researcher participating 
in the same project. KPK’s version took content from a 
database of editorial system, and this database offered RSS 
feed for Metropolia’s version. KPK version took inspiration 
from design student’s proposals, but was developed 
independently. Metropolia’s version for layout, structure, 
navigation, interaction etc. was designed and implemented 
independently.  

The selection and starting order of the tested versions were 
randomized and equally stratified between age groups and 
the genders as follows: The participants were divided into 
three age groups: 18-30 (4 users, 2 male), 31-44 (8 users, 4 
male), and over 44 (7 users, 6 male) year-olds. 

Context of study - The versions were provided daily for the 
users to be used in their own tablets (Apple iPads) for one 
week in their daily life. All participants used altogether two 
versions, one at the time for a week. The study was carried 
out in the central Finland, during the summer 2013. 

Procedure - The data was collected in four parts as 
illustrated in Figure 1: 1) A pre-study questionnaire, 2) 
Diary questionnaires daily and a summarizing retrospective 
post-study questionnaire 3) Similarly during the second 
usage period diary and post-study questionnaire, and 4) 
After the both usage periods an interview and final 
questionnaire was conducted. 

Data-collection methods – Questionnaires and a semi-
structured interview were the main data-collection 



methods. The questionnaires aimed at understanding the 
multiple dimensions of UX over time while the interview 
focused on more holistic aspects of UX (see Figure 1 and 
[40] for original questionnaires and interviews). To 
evaluate UX during and after a week, the I-PANAS-SF 
[36], the AttrakDiff 2-SF [20] and wider scale for UX 
pragmatics (collected selectively from [1,12,52]) were 
filled on 7-point scale (see Figure 1). After the study, the 
0.5-1 hour semi-structured interview, carried out 11 of 
participants (7 male), consisted of main themes as follows: 
Functions and properties of the studied tablet versions, 
content of the newspaper, context of use.  

Analysis – Descriptive statistics and non-parametric 
methods of analysis, suitable for analysis of ordinal related 
and unrelated data, were used in order to compare the 
differences in the user experience between the versions 
tested. Interview data was first transcribed, and then 
analyzed according to the Grounded theory [46]. To 
improve reliability the analysis was reviewed by two 
independent researchers. 

Results 

Heuristic evaluation 
The evaluated browser optimized versions of digital news 
differed in quality, frequency and number of usability 
problems. The highest number of usability issues with the 
lowest level of severity causing major usability problems or 
catastrophes was identified for KPK version (64 problems, 
43% with severity 3-4). Other two versions contained a 
lower number of errors with a higher level of their severity 
(Aalto: 56 problems, 56% with severity 3-4; Metropolia: 38 
problems, with 61% severity 3-4). KPK’s version broke 
only two heuristics: 1) Uniformity and navigation and 2) 
Usability: Orientation, while Aalto’s and Metropolia’s 
versions also in 3) Accessibility: Legibility and readability, 
and 4) Usability: Touch screen ergonomics (Table 1). In 
summary, Metropolia's version seems to have slightly 
lower usability compared to other versions tested.  

User evaluation 
Retrospective evaluations – After use of one week, the 
results of final questionnaire showed that overall reading 

experience was the most pleasant with Aalto’s version 
(9/14), followed by KPK’s (5/11) and Metropolia’s 
versions (3/12). When analyzed in more detail, all tablet 
browser optimized versions were experienced on the same 
level providing slightly positive experiences to the users on 
the dimensions of affect, pragmatic and hedonic quality, 
appeal and user experience pragmatics. There were no 
significant differences between the versions (I-PANAS-SF; 
the AttrakDiff 2-SF; UX pragmatics Kruskal-Wallis: p > 
0.05 for all measures; Figure 3- Figure 7) and the mean 
values were only slightly positive in all these categories 
(Mean 3.9-5.8, Cronbach’s α > 0.7 for all used measures).  

 
Figure 2. The overall reading experience of the tablet versions. 

 
Figure 3. The pragmatic quality of the tablet versions. 

During the usage – The results show a tendency that UX 
measured on different dimensions is slightly improving 
over time. When comparing overall experiences on a day-
by-day basis, KPK’s and Aalto’s versions outperformed 
Metropolia’s version (pairwise comparisons p<.05), 
although the mean values were slightly positive for all 
versions (Mean 4.9-7.4; Figure 2). In detailed analysis, 
KPK’s version evoked slightly more positive affect than the 

Figure 1. The procedure and the measures of the study 1. 



other two versions (Kruskal-Wallis: p < 0.05; Mann-
Whitney U: p < 0.05; Mean: 3.6-4.7; Figure 6). 
Metropolia’s version was experienced to be significantly 
lower than Aalto’s in Pragmatic quality but worse than the 
other two in both Beauty and Goodness (Kruskal-Wallis: p 
< 0.05; Mann-Whitney U: p <0.05; Figure 3-Figure 6), 
when overall the mean values varied between 3.6-5.4 
(Cronbach’s α > 0.6). In sum, during the usage period the 
overall reading experience of the tablet browser optimized 
versions was pleasant, they provided positive affect on 
users having also positive pragmatic, hedonic and overall 
quality. However the Metropolia’s version provided the 
lowest user experience out of these three versions during 
the week. 

First vs. the last day – There is a tendency in some of the 
dimensions that the users experience the tested versions 
improved when the first and the last days of use were 
compared. KPK’s version improved by 0.9-1.5 in all 
dimensions except in the positive affect (0.1). Similarly, 
Metropolia’s version had increasing (0.2-1.4) in all 
measured dimensions except in positive affect which 
decreased a little (0.3). Finally, the Aalto’s version 
increased only very slightly on negative affect, pragmatic 
quality and appeal (0-0.2) but it also decreased in the 
overall reading experience, positive affect and in the 
hedonic quality (0.5-0.7). In all tablet versions the negative 
affect, pragmatic quality and appeal slightly increased 
(KPK and Metropolia 0.3-1.2; Aalto 0.0-0.2) over time.  

Impressions about the versions – Inspiring and irritating 
factors were collected from participants’ text input from 
daily diary and after usage questionnaire. During the use, 
all versions had close to similar amount of inspiring factors 
nKPK=78, nAalto=90, nMetropolia=76). All the versions had good 
pictures and users easily adapted to use. Altogether the 
inspiring things mentioned by the users about the tablet 
browser optimized versions could be divided into seven 
categories: Navigation, Appearance, Features, Functions, 
Content, Usage and Availability. Metropolia’s version 
collected the highest number of irritating things (5% of 
mentions) compared to other versions. The irritating factors 
included in seven categories: Content, Availability, 
Browsing, Features, Appearance, Functioning and Usage. 
After the use he users’ summary impressions included only 
two categories (> 40%, nKPK=11, nAaltoo=14, nMetropolia=12) 
per a tested version. Aalto’s and Metropolia’s versions had 
only the positive ones (easy to use and clear) while KPK’s 
version had one of the positive and one negative category 
(easy to use and technical difficulties). All the tested 
versions were considered somewhat easy to use; with the 
KPK’s version users had some technical difficulties while 
Aalto’s and Metropolia’s versions were clear. 

  
Figure 4. The hedonic quality of tablet versions. 

 
Figure 5. The appeal of the tablet versions. 

 
Figure 6. The positive affect of the tablet versions. 

 
Figure 7. The negative affect of the tablet versions 

.   



Table 1. The comparison of users’ opinions during and after the usage. 
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Usability 
problems 

- Problems with offering navigation 
clues to users, Crashed the browser of a 
tablet while its orientation was changed 
and Too small Close article –button 

-Problems with offering navigation clues 
to users, Problems in visualizing the 
functions of the user interface and It was 
confusing what article is going to be 
shown next 

- Problems with offering navigation clues, Uniformity 
in navigation functions, Unsmooth UX, Visual quality 
differed (mood/brand) from print newspaper, Theme 
names were missing, unstable background colors and 
Hidden zooming function  
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) + Inspiring 
(> 5%): 

+ Pictures, Layout, Visually pleasing, 
Starting page, Fast loading page, Logic, 
Fast to use, Got used to it 

+ Pictures, Simplicity, Clarity, Layout, 
Visually pleasing, Functioning, 
Interesting articles, Got used to it 

+ Pictures, Colors, Simplicity, Clarity, Functioning, 
Interesting articles, Fast to use, Got used to it 

- Irritating  
 (> 5%) 

- Horizontal scrolling, Messy, Browser 
crashed, Loading problems 

- Lack of content, Missing content, 
Visually unpleasing, Small font 

- Missing content, Not fluent browsing, Bad starting 
page, Messy, Visually unpleasing, Differs from brand, 
Not newspaper-like 

+ Strengths 
(> 50%): 

+ Newspaper like, Clear, Good pictures, 
Zoomable, Swiping worked, Had more 
content 

+ Newspaper like, Clear, Good colors, 
Good navigation bar, Easy to use 

+ Good colors, Good pictures, Back-button for 
returning the home page 

-Weaknesses 
(> 50%): - - 

- Bad colors, Problems with zooming, 
Bad navigation bar, Lack of content, 
Confusing greying 

- Not newspaper like, Confusing, Bad colors, Lack of 
content, Not enough content 

In the final interview, the users described (n=8, > 50%) the 
biggest amount of positive categories (6 “strengths”) to the 
KPK’s version with no negative ones (0 “weakness”) which 
differed from the descriptions of the other two tested tablet 
browser optimized versions (strengthsAalto=5, 
strengthsMetropolia=3, weaknessesAalto=6, 
weaknessesMetropolia=5; see Table 1).  

Usage context – The analysis included in all mentions from 
the daily diaries from the both usage weeks. When reading 
the tablet was reported not to be held with hands (35%, 
n=240). When using one hand holding strategy, the left 
hand was usually chosen for holding, and the device was 
leaning against something (23%, n=163). The index finger 
was mainly used for browsing (54%, n=237). The users 
were mostly alone (38%, n=240) without any social 
interruptions (71%, n=170) doing nothing else around the 
time (just before, at the same time, right after) reading 
mobile news (39%, n=181).  

”It [tablet] is usually on a table or on lap or I lean it on a knee. 
Very rarely I only hold it with my hands” – male, 45 

The reading was mainly done by skimming through the 
version and choosing entire interesting articles for reading 
(31%, n=239), only its parts (29%, n=166) or only topics 
and the picture captions of interesting themes (26%, 
n=162). The tablet versions were read at once (all or all 
what wanted 32%, n=239), or only partly what wanted 
without getting back to it later (31%, n=239). Less than half 
of the users read only Keskipohjanmaa newspaper’s on a 
tablet and did not access to other formats from the same 
content provider (47%, n=228). Those who read other 

Keskipohjanmaa’s content used traditional print (30%, 
n=228), or accessed it also on PC (57%, n=47).  

”But surely news are more often read from [print] newspaper or 
via computer, with bigger screen.” – male, 26 

The most pleasant situation for news reading with tablet 
was at home (56%, n=18) or while commuting (44%), in 
the morning (33%) or in a peaceful moment (28%). Also on 
a couch (28%), at a table (22%) or wherever/everywhere 
(33%) would suit for news reading with tablet. 

”[In which kind of situations you read news with tablet?] All 
kinds of situations, in the morning totally normally like morning 
newspaper and then, when you relax and when you do not have 
something to do, somewhere when you are waiting for something, 
and on the town and at home and at the beach and..” –female, 18 

In sum, the overall reading experience of the tablet browser 
optimized versions was slightly pleasant, they provided 
slightly positive affect on the users having also slightly 
positive pragmatic, hedonic and overall quality but they 
increased slightly over time. Two versions, named KPK 
and Aalto, provided more pleasant UX compared to the 
third version (Metropolia) based on both expert evaluation 
and quantitative and qualitative results from user study.  
Tablet news readers mainly do not hold the tablet with 
hands but lean it on something else (e.g. table or body 
parts) and an index finger was used for browsing the 
content. They read alone without social interruptions 
concentrating only on reading the news doing nothing else 
around the same time. The content was read lightly 
concentrating on reader’s interest and read at once without 
returning to it later on the same day (content changed 



daily). One third of the participants read also other services 
by Keskipohjanmaa (the print or the content accessible via 
computer). The participants preferred to read news in the 
morning at home while other extra-time scenarios were also 
relevant for reading. 

STUDY 2 – DIGITAL REPLICAS AND AUTHENTICATION 

Method 
The goal was to explore user experience of digital replicas 
of three newspapers and an authentication method, named 
Next Media key, during a one-week user study with actual 
users. 

Participants - 17 native Finnish speakers completed the 
study. They were currently ordering the Aamulehti 
newspaper with its digital package. User’s age ranged 
between 30-69 years (M=47, SD=12.0). There were nine 
men. 

Replicas of digital news and authentication - The digital 
replicas of three newspapers published by Alma Media Oyj 
in Finland were included in the study: Aamulehti (AL) – a 
regional newspaper, Iltalehti (IL) – a country-wide evening 
newspaper, and Nokian Uutiset (NU) – a hyperlocal 
newspaper. AL and IL were executed with Adobe Flash 
and the open article –feature with XML). The execution of 
the NU was implemented with Adobe Flash for devices and 
user interfaces which supported it. For other versions it was 
provided as HTML 5 execution. 

Context of study - The users could order for free as many of 
these digital replicas as they wanted (9/15 ordered all three) 
to use with their own computers (laptops or desktops) for 
one week in their daily life. The study was conducted in the 
middle of November 2013 when they usually were 
normally working.  

Procedure – was similar to the study 1 (Figure 11 and 
[40]). The mechanism for using and ordering the digital 
replicas, called the Next Media –key, was also evaluated. 
Duration of use was one week. 

 
Figure 8. The digital replicas: Aamulehti (up left), Iltalehti (up 

right) and Nokian Uutiset (down). 

The digital replicas were ordered by participants based on 
their own interests as they were new paying customers via 
the authentication method implemented for this study by 
VTT (Technical Research Centre of Finland): the Next 

Media –key. It had Logging page, Introduction page, 
Ordering page and the Main page. It was just a prototype of 
a concept in which multiple media products from multiple 
media companies could be ordered with just one logging in 
(with username and password). It was studied so that about 
its future development could be decided, and news 
organizations would gain practical experience of using this 
approach for their development purposes. 

 
Figure 9. The navigation of the Next Media –key 

authentication. 

Data-collection methods – The questionnaires and 
interviews were similar to study 1. The questionnaires, the 
I-PANAS-SF [36], AttrakDiff 2-SF [20], and the collected 
user experience (UX) pragmatics [1,12,52] and scales used 
were identical to the study 1. In addition for evaluating the 
Next Media –key authentication, a part of the 
Questionnaire of usability of online stores [13] with 7-point 
scale was used for measuring the first impressions of media 
purchase as the product was designed for this purpose. 

Also two items (easiness, speed) of the After-Scenario 
Questionnaire [34] was used together with a comprehensive 
item (pleasantness) to gather data about user experience of 
the authentication daily. These metrics were evaluated with 
Likert 11-point scale (from 0 to 10). Finally overall 
smoothness of the logging in with the Next Media –key 
was measured and evaluated with Likert 4-point scale (4 
automatic, 1 lot of problems). Six users participated to the 
interview which duration was at the maximum an hour. 

Analysis – The analysis included in only users who had 
read digital replicas daily and finished study.  The analysis 
of qualitative data was carried out similarly to the study 1.  

Results 
Retrospective evaluations – Two versions, named AL and 
IL, were the most pleasant ones while all three digital 
replicas provided similarly pleasant reading experience. 
The AL and IL were equally the most pleasant ones chosen 
by the users (6/14 each) after the study in the final 
questionnaire. Also all the tested versions had similarly 
pleasant overall reading experience (Mean > 7) after the  



 
usage. In all the dimensions – I-PANAS-SF, AttrakDiff 2-
SF and the UX pragmatics - the digital replicas provided 
slightly positive experience to the users (Mean 4.6-6.3, 
Cronbach’s α > 0.5; Figure 12-Figure 13).  

The Next Media –key was evaluated to have slightly 
positive pragmatic experience on the users (Mean 4.1-6.3, 
Cronbach’s α > 0.4 except Ease of use: α < -0.5) and the 
users could recommend it to their family and friends (73% 
agreed [5-7 values], n=15) after the usage period.  

During the usage - The user experience was overall slightly 
positive in all measured dimensions: The overall reading 
experience (Mean 6.5-7.8), the positive affect, the 
pragmatic and the hedonic quality, and the appeal (Mean 
3.4-5.7, Cronbach’s α > 0.6; Figure 12-14). In sum, the 
overall reading experience of the digital replicas was 
pleasant and they provided positive affect on users having 
also positive pragmatic, hedonic and overall quality 
throughout the usage period. 

During the usage period logging in with the Next Media –
key was experienced smooth (Mean 1.5-1.7; Figure 14), 
and the overall user experience was pleasant, easy and fast 
(Mean 6.9-9.4; Figure 15). 

 
Figure 11. The overall reading experience of the digital 

replicas. 

 
Figure 12. The AttrakDiff 2-SF of the digital replicas. 

 
Figure 13. The PANAS short of the digital replicas. 

 
Figure 14. Logging in with the Next Media –key. 

Figure 10 The procedure and the measures of the study 2. 



First vs. the last day – There is a tendency that some of the 
measured dimensions of UX of the digital replicas improve 
over time. When the mean values of the first and the last 
day of the usage week were compared the user experiences 
of the digital replicas increased slightly in the positive 
affect, the pragmatic and the hedonic quality and the appeal 
(0.4-1.0; Figure 12). The results of authentication showed a 
similar tendency. The smoothness of logging, easiness and 
speed in using the Next Media –key improved over time 
(0.2-0.9; Figure 15) when comparing the first and the last 
days of the study. However, the overall pleasantness 
decreased (0.2; Figure 15). 

 
Figure 15. The overall user experience (ASQ) of the Next 

Media –key. 

Final interview – The results of interview was collected 
retrospectively, and most interviewees had ordered all three 
newspapers (5/6).  The digital replicas were experienced as 
clear and trouble-free and the users have enjoyed reading 
local news. The appearance of the digital replicas was clear 
(3/6) and local news in them was experienced pleasant (3/6) 
and the users had no technical problems while using digital 
replicas (3/6), especially IL was mentioned to be trouble-
free (3/6).  

The users’ impressions of the new authentication method 
were positive (clear, simple, easy) without problems in 
functioning or usage. Overall, using the Next Media –key 
was experienced trouble-free (4/6), simple (4/6) and it 
functioned (3/6). Users saved the username and/or the 
password to the memory of the browser (3/6). Both taking 
the Next Media –key into use (3/6) and ordering with it 
(6/6) were trouble-free.  

Usage context – All mentions from the daily diaries from 
the usage week were included in the analysis. It showed the 
digital replicas were read mainly in the morning (22%, 
n=201) or in the evening (24%, n=201), at home (30%, 
n=70) or at work (27%, n=22). The users read the news 
mainly alone (29%, n=73) or so that their spouse was 
present (26%, n=73) without interruptions (85%, n=72). 
Around the time the users were reading (just before, at the 
same time or right after) the digital replicas they did not do 
anything else (53%, n=74), or they ate or drank something 
(52%, n=79), or worked (61%, n=57). 

”[news reading with computer is suitable for…] As said, at least 
at the moment the news reading is concentrated on the evenings 
anyway. And it might be that my girlfriend is perhaps reading 
some other news with laptop next to me.” –male, 32 

Participants read all they wanted at once without returning 
to the digital replicas later on over half of the time (54%, 
n=74), or only a part without still returning back to it later 
on (35%, n=74). They read mainly only all the interesting 
articles (50%, n=74) when they read digital replicas. The 
content of the tested digital replicas was not read from 
anywhere else (All 23%, n=47; IL and NU 36%, n=47; NU 
19%) except that Aamulehti was read also as print (73%, 
n=45) and Iltalehti as web service (69%, n=26). In addition 
Iltalehti was also read with smart phone (50%, n=20), and 
both Aamulehti and Iltalehti with tablet (23%, n=22). 

”[news reading with computer] I read now exactly in the same 
situations like I use tablet. So in the morning when I had a 
morning coffee-, one exception was exactly that, the coffee needs 
to be already drunk down when I go to the computer to read these 
[digital replicas].” –female, 66 

In sum, the overall reading experience of the digital replicas 
was slightly pleasant, they provided slightly positive affect 
on the users having also slightly positive pragmatic, 
hedonic and overall quality. In addition the authentication 
method (the Next Media –key) was easy, fast and pleasant 
to use and smooth while logging in. The users’ experience 
improved slightly over time in both cases. These results 
were identified in both quantitative and qualitative results. 
Digital replicas are read in the morning and evening alone 
without social interruptions at home or at work. Around the 
news reading time the digital replica readers do nothing 
else, eat or drink something or work. They tend to read only 
interesting articles all at once without returning to read the 
same digital replica again later. However the other services 
of the same newspaper (web services, print version or other 
content accessible by mobile devices) are sometimes read.   

DISCUSSION 
This study aimed at understanding user experience of 
mobile news reading in field conditions in two semi-long-
term case studies. The first study compared three different 
forms of tablet browser optimized newspapers. The second 
study focused on UX of an authentication method for news 
reading of digital replicas. In both studies, the participants 
were active readers’ of newspapers and familiar with 
comparable authentication methods.  

Digital replicas and browser optimized versions of news 
and authentication methods provided positive experience in 
real context for the actual users. The preferred tablet 
browser optimized versions of digital news had close 
outlook to the conventional newspaper. The studied simple 
authentication method provided access to multiple digital 
news products. Even though the method tested was 
experienced easy and trouble-free, the results showed the 
needs for improvements of its features. However, when 
increasing features and services behind one authentication, 
future work needs to explore the designs/implementations 



so that the users’ have feeling of control over their 
information. 

The results of both studies showed a tendency that UX 
slightly improves over time in a studied usage period of one 
week. This was identified in two different ways when 
studying the tablet browser optimized versions, the digital 
replicas and the authentication methods in several measured 
dimensions. During the first days user experience was 
lower than during the last days of the study (changes up to 
1.5, on 7 or 11-point scale). In addition, UX was increasing 
throughout the week from the beginning to the end. When 
comparing these results to the previous work concluding the 
phases in long-term UX from taking into use to sustained 
use, interesting new research questions for further work are 
formed. Karapanos et al. [28] studied UX with novel 
products for users (iPhone with six users without previous 
experience on smartphones) for four weeks [28]. They 
concluded that satisfying product adoption contained three 
phases from initial orientation (dominated by stimulation 
and learnability) to subsequent incorporation of the product 
in daily routines (dominated by usefulness and long-term 
usability) and increased identification (dominated by 
personal and social experiences) [28]. Increasing 
familiarity, functional dependency and emotional 
attachment are the shifting forces in a process. In addition, 
their work highlighted the sharp decrease of UX after the 
first week of usage. Although the our study and this 
previous study are not directly comparable due to 
differences in samples, products, duration and familiarity, 
this combination raises the following questions for further 
work: What kind of patterns of adoption of changes in 
existing products have? How would the usage relate to 
Karapanos’ model [28] e.g. would it directly start to follow 
e.g. usefulness and long-term usability? What would be a 
needed duration of a study for such a case? 

Our results also showed that reading patterns of digital 
news followed the traditions of reading a print newspaper in 
two ways. Firstly, digital news readers still desire a 
traditional print newspaper parallel to the new forms of 
news and prefer newspaper-like outlook for digital news. 
Secondly, our results showed that users’ read digital 
newspaper once a day, usually in the mornings.  As our 
results underlined, newspaper-like outlook of browser 
optimized versions were preferred, reading of print and 
digital news was interleaved, and the preference order 
between the forms highlighted the superiority of print 
newspaper over browser optimized versions, and digital 
replica. Although preferring traditional print newspaper is 
not a new phenomenon, it is somewhat surprising after 
many developments and trials in the area of information 
technology during last 20 years users’ still follow the 
existing conventions in their daily life [25,45,51]. Although 
digital news could be updated or modified at any time [29], 
it seems that readers’ mental representation of digital news 
differentiates from close concepts and is still closer to 
conventional newspaper than updated online news. This 

representation might also direct the way to read the news 
following the existing conventions. 

Future work 
Future work is needed to deepen the understanding on the 
reading patterns of digital news. It is necessary 1) to 
explore the reading patterns with sensor data parallel to the 
subjective reports, 2) to study the needs for different forms 
of digital news and user’s devices to understand the if 
pleasurable experienced can be formed only using one 
format, 3) explore the combination of content and form, and 
4) finally, deepen the understanding on contextual aspects 
of digital news consumption on ubiquitous computing. 

Evaluation and limitations 
The design of this study aimed at maximizing external 
validity as users, newspaper content and user’s own devices 
and usage context followed the actual usage situations. 
Furthermore, this study focused on two forms of digital 
news among numerous formats and authentication with 
relatively minimal functionality. The drop-out ratio, as a 
typical problem for longitudinal studies, was low (3 in total) 
in our studies indicating rather motivating and good quality 
than overwhelming data-collection procedure and resulting 
in a good sample sizes at the end [15]. Although the nature 
of field study restricts the generalizability of the results to 
comparable conditions, it provides interesting views to 
semi-long-term UX. 

CONCLUSIONS 
To conclude, this paper presented two case studies of 
mobile news reading over a period of two week with actual 
users in their actual contexts. The forms of studied digital 
news, tablet optimized versions, digital replicas and media 
authentication were all identified acceptable and even 
preferable for future of the digital news. The UX showed a 
tendency of improving over a time proving an interesting 
challenge of studying and modelling experiences of 
modifications to the existing products. Finally, after 
development of 20 years of digital news, its reading habits 
of still reflect the patterns of reading conventional 
newspaper. 
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