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Abstract

A laboratory experiment comparing the user experiences elicited by five different newspaper publication versions 
(four digital versions and the printed tabloid format newspaper) was carried out. The study had the parallel goals of test-
ing and developing user experience measures for evaluating news reading experiences evoked by different publication 
designs and to learn of the different styles of news reading and reader preferences regarding the design and layout of 
the content. The results show considerable differences between the user experiences evoked by all five publications ver-
sions, and provide information on the usefulness of different measures in measuring relevant aspects of news reading 
experiences. The participants could be roughly divided into two main clusters based on their preferences of different 
publication versions. The most significant difference between the two groups seems to be the attitude towards reading 
news articles in the form of continuous streams as often found on different web sites. One group preferred the printed 
newspaper and digital versions that can be understood to stem from the tradition of the printed newspaper. The other 
group preferred the web style of news presentation and saw no need for digital versions mimicking the printed paper.
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1. Introduction and background

The ongoing digital transformation is strongly affecting 
the news reading habits of consumers. Media compa-
nies are increasingly offering different types of digital 
newspapers and digital news services. While the long 
tradition of printed newspaper making has resulted in a 
solid practical understanding of what kinds of designs 
work for printed newspapers, these design rules do 
not necessarily apply as such in the digital world. Thus 
there is a need for understanding the user experiences 
of digital newspapers, what kinds of experiences are 
preferred and how different design choices affect them. 
It is also useful to understand how the user experiences 
of various kinds of digital editions compare to the con-
ventional printed newspaper.

Newspaper design or design of other kinds of publica-
tions or media services more generally, is an evolving 
craft with connections to and a potential to benefit from 
the advances in a number of different fields of research 
and scientific study. The Gestalt laws are a well-known 
traditional example of visual design rules having been 
derived from the findings in the field of perceptual 
psychology: based on the fundamental human visual 
perception, in their modern form they still offer a use-
ful general basis for informing visual design in a wide 
range of application areas (Graham, 2008). 

With the advent of digital news reading, starting 
with the first news web sites, news reading and the 
design of news publications have entered the realm of 
human-computer interaction (HCI). As a research field 
and professional discipline, HCI has evolved from its 
human factors roots in seeking to improve the per-
formance of systems involving computers and human 
users, evaluated with measures such as time on task 
and number of errors, in various tasks and work con-
texts to encompass also aspects such as usefulness, 
ease of use, emotional impact and perceived value of 
interaction to the user. The concept of usability arose 
with the recognition that instead of seeing users only as 
potential sources of delays and errors, to be instructed 
and trained in the proper use of the given software, the 
overall system performance and also the acceptance 
of technological solutions could be better served by 
also taking various perceptual and cognitive human 
factors better into account in the interaction design, 
allowing users to carry out tasks relevant to reach-
ing specific goals with relative ease. Most conceptual 
usability frameworks, as well as some questionnaires 
designed for measuring perceived usability in prac-
tice, include usefulness (in reaching relevant goals) 
and ease of use as dimensions of usability or aspects 
related to it, with overall user satisfaction with the sys-
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tem also often incorporated as a dimension of usabil-
ity (e.g. Lund, 2001). Other aspects of usability that are 
sometimes treated as separate sub-dimensions include 
learnability, controllability, efficiency, and effective-
ness (e.g. Kirakowski and Corbett, 1993; International 
Organization for Standardization, 1998).

Usability research and testing allows one to identify 
and subsequently correct the possible problems that 
certain design choices might pose to the effortless use 
of the publication. Good usability can be considered 
as a prerequisite for good user experience (Hartson 
and Pyla, 2012). User experience, however, is underh-
stood to consist also of a number other psychological 
dimensions, such as those related to emotional impact 
and perceived value of use, in addition to strictly usa-
bility-related aspects (Hassenzahl, 2010). While the 
significance of user experience to the success of inter-
active systems has been widely recognized and has 
been studied from numerous perspectives, the concept 
of user experience remains somewhat vague, with a 
large number of different definitions reflecting differ-
ent approaches and goals of user experience research-
ers and practitioners (Lallemand, Gronier and Koenig, 
2015). Generally, and for the purposes of the current 
study, user experience can be understood as a holistic 
view, containing classical usability but also looking 
more widely at all thoughts, feelings, and perceptions 
arising from interaction with a product or service, 
before, during, and after the interaction. This kind of 
loose definition naturally leaves open the question of 
which aspects of user experience are relevant in a given 
case or field of application, and how to use them in 
practical design processes.

Hassenzahl’s conceptual model of user experience 
(Hassenzahl, 2003; 2010) provides a theoretical basis 
that has relevance also in examining news reading 
experiences and the effect of design variables on those 
experiences. In Hassenzahl’s model the attributes of a 
product or service, as perceived by the user, are divided 
into pragmatic and hedonic qualities. The pragmatic 
qualities relate to achievement of so-called do-goals 
(e.g. finding a specific item in an online store, or read-
ing news of a specific event), while the hedonic qualities 
relate to the ability of the product or service to support 
the achievement of the user’s so-called be-goals (such 
as being competent, being stimulated, or being related 
to others). Whereas the pragmatic qualities reflect the 
usability of an interactive system in carrying out par-
ticular tasks, the hedonic qualities have to do with 
motivational aspects, the reasons why the user is using 
the product to carry out certain tasks. AttrakDiff ques-
tionnaire was developed for measuring the pragmatic 
and hedonic aspects of user experience in practice 
(Hassenzahl, Burmester and Koller, 2003; Hassenzahl, 
Schöbel and Trautman, 2008). It uses semantic differ-
ential scale items anchored at opposite ends by pairs 

of adjectives such as comprehensible/incomprehen-
sible and controllable/incontrollable for evaluating 
pragmatic quality, and pairs such as exciting/dull and 
impressive/nondescript for evaluating hedonic quality. 
A third set of adjectives measures the overall appeal of 
the product or service to the users, with the assump-
tion that both pragmatic and hedonic qualities affect 
the overall appeal. Variations of the AttrakDiff scheme, 
with the number and content of items adapted to fit dif-
ferent contexts, have been reported (Schrepp, Held and 
Laugwitz, 2006; Chorianopoulos and Spinellis, 2004).

It seems likely that also in regard to news publications, 
there are relevant perceived attributes of different lev-
els, related to a number of different underlying goals, 
whether conscious or not, that the users might have 
for reading the publication. Presumably, the publica-
tions or services that best support the users in achiev-
ing the relevant goals are the ones that the users 
perceive as the most appealing and valuable to them-
selves, and that these are the publications that they 
prefer to use. The goals of use are likely to vary from 
one user and context to another, possibly ranging from 
things like keeping informed of the relevant events in 
a specific area of interest to relaxation, entertainment, 
and inspiration.

While Hassenzahl’s model of user experience, as well 
as a number of other models and frameworks, contain 
components apparently relevant also to news read-
ing experiences, until the recent years there has been 
a scarcity of studies examining the concepts of these 
frameworks from the perspective of news reading, or 
from the perspective of using and experiencing media 
products and services more generally, and how and 
if they can be applied in practice in order to measure 
news reading experiences and to inform the design of 
news publications. Shortly put, the grand challenge 
is to identify the user experience dimensions that 
are relevant to news reading experiences and to find 
appropriate methods to measure the perceptions and 
experiences evoked by news services of interest along 
those dimensions: in other words, to find out the rele-
vant qualities of news reading experiences and the mea-
sures for quantifying them. Questionnaires developed 
in the field of HCI for a number of different purposes 
and application areas are good candidates for tools 
to be used in measuring news reading experiences. 
However, they may not be appropriate as such for the 
domain of news reading and may not be sufficient to 
cover all the relevant aspects of news reading experi-
ences. Experimental studies are required to increase 
the understanding of relevant news reading experience 
dimensions and how to measure them.

Some recent studies have provided valuable knowl-
edge needed to progress on the path to meeting the 
challenges discussed above. Particularly, Aranyi and 
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coworkers have carried out a series of experiments 
and analyses to create and test a model of user experi-
ences evoked by news websites (Aranyi, 2012; Aranyi, 
van Schaik and Barker, 2012; Aranyi and van Schaik, 
2015; 2015). They measured and modeled the rela-
tionships between user experience variables derived 
from an exploratory study based on concurrent think-
aloud of participants while they used a news website 
(Aranyi, van Schaik and Barker, 2012), and from the-
oretical background of Hassenzahl’s user experience 
model discussed above (Hassenzahl, 2003 and 2010), as 
well as from the technology acceptance model (TAM) 
(Davis Jr., 1986; Davis, 1989), and the components of 
user experience model (CUE) (Thüring and Mahlke, 
2007). In their experimental study with a between-sub-
jects design and two news websites browsed on a desk-
top computer in laboratory conditions, Aranyi and van 
Schaik (2016) found that the user experience compo-
nents of their model, measured with questionnaires 
and including hedonic quality, perceived enjoyment, 
positive affect experienced during interaction, per-
ceived usefulness of content, and pragmatic quality, 
were strong predictors of the overall user satisfaction 
with the news website. The user experience compo-
nents in turn were significantly related to the perceived 
artifact characteristics of the model: perceived aesthet-
ics, adequacy of information, and perceived disorien-
tation. Further, perceived trustworthiness, identified 
by Howard Chen and Corkindale (2008) as one of the 
main drivers in the adoption of online news services, 
was found to have a significant positive relation with 
overall user satisfaction.

Lu, Wang and Ma (2013) studied the user experience 
and design implications of reading news from devices 
with different screen sizes in a laboratory experi-
ment with a desktop computer, a tablet computer, 
and a smartphone. They found that advertisements 
were experienced as more distracting on the smaller 
screens of the mobile devices. For desktop users, 
efficient use of space was not a major concern, some 
of them preferring more abundant and variable con-
tent on the front page of the news website to make it 
more appealing. Mobile users further expected to be 
able to carry out tasks with fewer and simpler actions, 
and to have more control over the appearance of the 
page, i.e. being able to adjust the text size and to pinch 
zoom to read text.

In contrast to laboratory experiments, Pesonen and 
coworkers (Pesonen, 2014; Pesonen, Jumisko-Pyykkö 
and Väätäjä, 2015) conducted two one-week field stu-
dies of digital news reading experiences, using ques-
tionnaires and user diaries for data collection. Three 
different browser-optimized versions of the same 
newspaper content with different layout designs were 
used by participants on iPad tablets in the first study, 
while in the second study digital replicas of three dif-

ferent printed newspapers were used by the participants 
on their own laptop or desktop computers. A general 
trend of improving user experiences over time was 
found in both cases, possibly as a result of increasing 
familiarity with the design. According to their results, 
designs resembling printed newspapers were generally 
preferred and printed newspapers were still used par-
allel with the digital versions in the daily lives of the 
participants. Like printed newspapers, digital versions 
were typically read once a day, usually in the mornings. 
In contrast, Ihlström and Lundberg (2002), in their 
earlier study of real-life news reading habits in Sweden, 
found that users tend to read online newspapers more 
often, especially reading updated news during the day.

Friedrich et al. (2014) emphasize the practical impor-
tance of open user experience evaluation methods, 
instead of relying solely on pre-defined measures and 
experience dimensions, in understanding the user 
experience in specific areas like news reading in a 
wider context. In a case study where a digital edition of 
a newspaper was tested in rural areas of Finland over a 
period of six weeks, they used online collaborative dis-
cussions with users to derive user-defined attributes for 
describing real-life reading experiences. For example, 
some participants, living in remote areas where printed 
newspapers are delivered later in the day, considered 
it a privilege to be able to read the day’s newspaper 
early in the morning, and even reported changing their 
daily rhythms as a result of having access to the digi-
tal edition, waking up earlier to have more time in the 
morning with the newspaper. Other perceived benefits 
of digital newspapers, not directly related to user inter-
action with the publication but still part of the experi-
ence in a wider perspective, included being perceived 
as environmentally friendly and helping to keep the 
user’s home tidy (by not creating piles of old newspa-
pers). These results highlight the context- and user-spe-
cific nature of user experiences, and the importance of 
contextual analysis in the user experience design and 
evaluation process.

Other longitudinal studies of digital news read-
ing include those by Tewksbury and Althaus (2000), 
Vaughan and Dillon (2006), and d’Haenens, Jankowski 
and Heuvelman (2004), focusing more on task perfor-
mance and news recall differences between digital and 
printed news rather than user experience, however. 
Vaughan and Dillon (2006), based on their results of 
improved user comprehension, usability, and naviga-
tion with repeated exposures to a given design, stress 
the importance of designs that provide consistent struc-
tures that allow users to build mental representations 
of the information space: with evolving conventions of 
presenting online news, attention is needed in incorpo-
rating emerging conventions into news website design, 
in order to draw repeat users. d’Haenens, Jankowski 
and Heuvelman (2004) found no consistent differ-
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ences in the consumption and recall between the read-
ers of online and print versions of two newspapers in 
Netherlands. In contrast, in an earlier study Tewksbury 
and Althaus (2000) found that online readers of New 
York Times read less news of certain topics than the 
readers of the print version, and were less likely to 
recognize and recall events that occurred during the 
exposure period. They suggest that by reducing and 
reorganizing story salience cues, online news formats 
can alter the knowledge that readers acquire about pub-
lic affairs. 

In-depth discussion of newspaper design is beyond 
the scope of this text. It is, however, useful to briefly 
consider some general design aspects and their possible 
relations with the user experience. While views have 
been presented that emphasized “separation of con-
tent and container”, it is currently well recognized in 
the user experience field that the visual form in which 
media content is presented, referring to the layout and 
visual design in its widest sense, including the design 
and positioning of all elements visible to the reader, 
plays a significant role in how the content as well as 
the product or service, and ultimately the brand, is per-
ceived and experienced. Perceived aesthetic properties 
have been found to affect the perceptions of usability 
and how well the product is liked, for example (Lidwell 
et al., 2010). As an interesting example of the immediate 
effects of visual aesthetics, the users have been found 
to form a consistent impression of the visual appeal 
of web sites in a time interval of only 50 milliseconds 
(Lindgaard et al., 2009). Further, Albert, Gribbons and 
Almadas (2009) found that users could form opinions 
about trustworthiness of financial and health-care web-
sites based on equally brief flashes of images of the web 
sites. Beyond classical aesthetics, the visual design plays 
a central role in the user experience of media products 
in many other ways. The visual design helps or hin-
ders the user’s process of making sense of what kind 
of content is available and of understanding how to 
navigate within the available content. As an example, 
visual hierarchy is a central concept in the design of 
media products such as newspapers, whether printed or 
online. It refers to visually emphasizing and organiz-
ing the content so as to allow the reader to effortlessly 
use the publication. A related design aspect is abun-
dance, referring to how much information is shown, 
at the given instant, to the user. Design variables such 
as these, along with other aspects related to implemen-
tation of navigation in the publication, for instance, 
are assumed to be central in the process of designing 
enjoyable news reading experiences.

In the field of user experience research there has been 
general discussion of whether it is reasonable to aim to 
actually design user experiences. Strictly speaking this 
would mean understanding the relationships between 
design variables and the relevant dimensions of user 

experience so well that one could tune the experience 
of a user in a predictable manner by adjusting appro-
priate design variables. Since experiences are bound to 
vary from user to user, and from time and context to 
another, it is generally not seen as possible to design 
individual experiences. To emphasize this, some prac-
titioners talk about “designing for experiences” rather 
than “designing experiences” in the context of expe-
rience design. What user experience research gener-
ally aims to achieve is to inform and guide the design 
process, providing information about the users and 
their experiences at different phases of the design 
process (Hartson and Pyla, 2012), seeking to itera-
tively improve the experiences provided by products 
or services.

Digitalization provides a wide range of new kinds of 
opportunities for the design of news publications. At 
the same time, as mentioned above, there is still very 
little information on what kinds of design choices 
work in the digital world. There is also an insufficient 
understanding of and scarcity of research approaches 
for efficiently identifying and reliably measuring the 
relevant dimensions of news reading experiences, and 
methods for communication the user experience evalu-
ation results in a manner that would be useful from the 
design perspective.

The general goal of this study was to produce knowl-
edge that would be helpful in informing the design of 
digital newspapers. We compared the user experiences 
of different digital and printed newspaper versions, in 
order to find out the effects of certain kinds of design 
choices on the user experience, with the further and 
more specific aims of better understanding how dif-
ferent design choices suited different reading styles 
among readers and to see if a single digital newspaper 
design, of those included in the study, could sufficiently 
well serve different reading styles and preferences. 
Testing and integrating different user experience meas-
urement and analysis methods within a single experi-
mental setup was also an important aspect of the study. 
As discussed above, despite the contributions from a 
number of studies in the recent years, there is currently 
no single generally applicable and widely validated set 
of methods available for measuring and analysing the 
user experience of media services. This study sought to 
increase the understanding of how well certain research 
approaches, individually and when used in combina-
tion with each other, are able to yield meaningful and 
useful information on the user experiences evoked by 
different publication designs. We combined top-down 
approaches of measures derived from theoretical mod-
els and literature with bottom-up approaches of ana-
lysing user experiences based on open comments from 
users, thus aiming to increase the understanding of the 
relevant dimensions of news reading experiences and 
appropriate measures of them.
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In the current study we carried out a laboratory experi-
ment that compared the user experiences of the current 
five Helsingin Sanomat newspaper publication ver-
sions: four digital versions and the printed tabloid for-
mat newspaper, as they were offered in the summer of 
2013. While necessarily restricted to publication versions 
from a single publisher, the results of these experiments 
were expected to provide more generally useful under-
standing of user experiences and preferences concerning 
news reading. A specific question we sought to answer 
was whether any single digital version would reasonably 

well satisfy different reading styles, suggesting that it 
would be appropriate to cut down the number of consid-
erably different digital layout versions currently offered 
in favour of aiming for a more consistent publication 
design and reading experience across digital platforms.

In section 2 we describe the experimental setup and 
devices and methods used in collecting analysing the 
data. In section 3 we present the results of analysing 
the data, discuss the results in section 4, and make con-
clusions in section 5.

2. Materials and Methods

2.1 Participants

Fourty persons participated in the laboratory experi-
ments. The participants were recruited by various means: 
by contacting people who expressed their interest when 
answering a web survey aimed at the library patrons 
using a new e-book loaning system, and by e-mailing and 
directly contacting people working at the VTT premises 
in Espoo, Finland in various positions, as well as their 
family members and other acquaintances, and through 
contacts within the Next Media research program.

The sample of participants was convenient for this 
study, and, while not a random sample, was com-
prised of persons with relatively varying backgrounds. 
Nineteen of the participants were women and 21 were 
men. The ages of the participants ranged from 19 to 64 
years old (Figure 1). The average age among the partic-
ipants was 40 (with standard deviation of 9 years). Due 
to the requirements of the eye-tracking device used in 
the experiments, only participants who were able to 
read without wearing eyeglasses were recruited (con-
tact lenses were allowed). The participants received two 
movie tickets as compensation for their time and effort.
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 Figure 1: Age distribution of the participants

2.2 Newspaper versions

The five publication versions of Helsingin Sanomat 
newspaper shown in Figure 2, with current daily con-
tent, were used in the experiments. Helsingin Sanomat 

is the largest newspaper in Finland and well known 
to all participants. The different publication versions 
essentially share the same content, but there are consid-
erable differences between the versions in the layout and 
the overall design. The four digital publication versions 
were all used with a black-framed Apple iPad 4 tablet.

2.3 Outline of the experimental sessions

After general introductions to the proceeding of the 
experimental session, the participant filled a digi-
tal survey form concerning the participant’s back-
ground information (basic demographic information, 
and questions on news reading habits and the use of 
media technology, as well as questions measuring the 
personality traits of the respondent). The core part of 
the experiment consisted of the participant brows-
ing and reading each of the five publication versions 
(presented in randomized order) for five minutes. The 
participant was instructed to imagine herself in a situa-
tion in which she had around five minutes to spare (e.g. 
waiting for an acquaintance to arrive in a cafeteria) and 
that she had decided to spend that time to take an over-
all look at the contents of today’s newspaper (perhaps 
to read particularly interesting articles in more depth 
later), browsing and reading the publication in any way 
she wanted. The participants were instructed on how to 
use each version just before they were given that ver-
sion for browsing. While reading the publication the 
participants wore SensoMotoric Instruments eye-track-
ing glasses, re-calibrated before reading each publica-
tion version and connected to a recording unit which 
recorded the eye movements of the participants while 
browsing the publication as well as a video of the scene 
they were seeing in front of them (i.e. the publication 
being browsed). The eye tracking device and analysis 
tools are further described in section 2.4.

Immediately after finishing reading the publication 
version, the participant answered a digital question-
naire containing statements related to the publication 
and its layout, as well as how it felt to use the publica-
tion. The questionnaire is described in section 2.5.
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Figure 2: Publication versions used in the experiments; printed newspaper is not to scale
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After finishing the questionnaire, the respondent was 
shown a video recording of their five minutes browsing 
the publication, with a cursor showing their gaze path 
augmented on the video. They were asked to retrospec-
tively comment, while viewing the video recording, 
on their browsing session: How they used a publica-
tion? What they thought and felt about the publication 
and its design and layout – from their point of view, 
how well did the publication present its content to the 
reader? When needed, the instructor probed the par-
ticipant with additional (unstructured) questions dur-
ing the retrospective commenting, in order to extract 
more detailed information of the aspects of the read-
ing experience that the participant brought up, taking 
care not to inadvertently guide or bias the participant’s 
commentary by introducing aspects that did not natu-
rally catch the participant’s attention. Figure 3 shows a 
participant retrospectively commenting his experience 
with the publication version B. The review conducted 
by Hyrskykari et al. (2008) suggests that the gaze path 
stimulated retrospective think-aloud method produces 
more expressive comments and that the data are more 
informative and of better quality, as the drawbacks of 
concurrent think-aloud have been avoided.

After browsing all five publication versions, and pro-
viding the answers to the questionnaire as well as the 
retrospective comments for each version, the partici-
pant was asked to rank the publication versions in order 
of preference: Which publication version would they 
use if they could only choose one of them to use from 

now on in their daily lives? Once the most preferred 
version was chosen, that version was removed and the 
participant was asked to choose the preferred version 
to use from the remaining ones. This was repeated 
until all five versions had been chosen. The participant 
was asked to comment on his preferences while making 
the choices. What were the pros and cons of each ver-
sion for him and what made it suitable, or not suitable, 
for his style of news reading?

2.4 Eye tracking

The SensoMotoric Instruments eye tracking glasses is 
a mobile binocular eye tracking system, which follows 
the movements of both eyes of the user and in real time 
calculates and stores the gaze position in the video of 
the scene that the user sees. The scene video is also cap-
tured by the eye tracking glasses. The benefit of such 
mobile eye tracking system is that it allows the partici-
pants to move relatively freely, as opposed to remote eye 
trackers which require the participant to sit relatively 
still in front of the screen. For natural use of the tablet 
and especially the printed newspaper in this study, the 
mobile eye tracking system was an obvious choice.

The drawback of the mobile system is that, unlike with 
a remote eye tracker connected to a display, in the anal-
ysis stage there is initially no information beyond the 
captured scene video of what was displayed on screen 
at any given moment. Calculation of descriptive fixa-
tion and gaze path statistics from this kind of data 

Figure 3: A frame from a video recording of the retrospective commenting session, using the SMI BeGaze analysis software, where the 
participant (top left corner) comments on the iPad app version, in this case, and his experience of using it, while viewing the freshly recorded 

video which shows his view during the session, and the orange gaze cursor indicates the point of his visual focus
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would require a vast amount of manual work. In this 
case it was not considered worthwhile to carry out such 
manual encoding. Instead, the captured scene video, 
with the gaze path visualization and the recorded ret-
rospective commentary of the eye tracking video by the 
participants was afterwards qualitatively summarized 
by the researchers, describing the actions and the flow 
of attention of the participants during the session, with 
further interpretations and other points added based 
on the retrospective commentary. The gaze paths were 
visualized, retrospectively commented, and analysed in 
the SMI BeGaze software.

2.5 User experience questionnaire

Immediately after finishing reading the publication 
version, the participant answered a digital question-
naire containing statements related to the publication 
and its layout, as well as how it felt to use the publi-
cation. The questionnaire contained, in random order, 
the relevant statements from the Next Media MX 
Questionnaire (Helle et al., 2011), as well as additional 
statements from The User Engagement Scale (O’Brien, 
2010). In total, the questionnaire was comprised of 
92 items. Included in the MX Questionnaire, and also 
adapted for the questionnaire used in this study was the 
scale for perceived visual aesthetics of web sites (Lavie 
and Tractinsky, 2004). All the items of the question-
naire used in this study are can be seen in Table 1. The 
Likert-type items were in the form of statements, and 
the participants responded to the items using a 9-step 
slider from 1 (“completely disagree”) to 9 (“completely 
agree”). 

Apart from the scales mentioned above, the MX 
Questionnaire draws from a wide range of earlier 
research and questionnaires proposed for measuring 
different aspects of user experience. Major sources and 
influences for the usability related items included the 
After-Scenario Questionnaire (ASC) (Lewis, 1991); 
the System Usability Scale (SUS) (Brooke, 1996), 
reported extensive analyses of SUS (Bangor, Kortum 
and Miller, 2008 and 2009; Lewis and Sauro, 2009); 
the Computer System Usability Questionnaire (CSUQ) 
(Lewis, 1995); the Usefulness, Satisfaction, and Ease-of-
Use Questionnaire (USE) (Lund, 2001); the Software 
Usability Measurement Inventory (SUMI) (Kirakowski 
and Corbett, 1993); and the Website Analysis and 
Measurement Inventory (WAMMI) (Kirakowski and 
Cierlik, 1998; WAMMI, 2016). These and other usabil-
ity measures are described and discussed by Tullis and 
Albert (2013).

The concept of spatial presence has been much studied in 
the field of digital media such as games, but is potentially 
relevant also in the wider context of media use, including 
news reading. The related concepts of presence, immer-
sion, and engagement have to do with focused attention 

of the user: media that successfully capture the attention 
of their users and evoke the feelings of engagement, 
presence, or immersion are likely to become more popu-
lar. The ITC Sense of Presence Inventory (Lessiter et al., 
2001) and the MEC Spatial Presence Questionnaire 
(MEC-SPQ) (Vorderer et al., 2004) were used as sources 
in designing the spatial presence (attention allocation) 
items of the MX Questionnaire.

The concept of flow experience, related also to the 
concept of focused attention, was introduced by 
Csikszentmihalyi (1990). The sources for designing the 
flow-related items in the MX Questionnaire include 
Novak and Hoffman (1997), Novak, Hoffman and 
Duhachek (2003), and Poels, de Kort and Ijsselsteijn 
(2006).

Self-assessment manikin (SAM) (Bradley and Lang, 
1994) is a commonly used graphical instrument for 
measuring emotional responses. The valence scale con-
sists of nine graphic depictions of human faces rang-
ing from sad to happy expression and the arousal scale 
contains nine graphical characters varying from a calm 
state to a state of high visceral. Alternatively, emotions 
can be measured using conventional textual Likert 
scales, as was done in the current study. Adjectives like 
frustrated or enthusiastic, in the vein of the Positive 
Affect Negative Affect Scale (PANAS) (Watson, 
Clark and Tellegen, 1988), are also included in the MX 
Questionnaire items for measuring emotions.

The existing playfulness self-evaluation scales (Barnett, 
2007) were used as a basis to MX Questionnaire items 
for measuring the playfulness experienced during 
media use, a presumably significant dimension of 
media experience in some cases. Other sources include 
those concerning brand experience (Brakus, Schmitt 
and Zarantonello, 2009) and trustworthiness (Gefen, 
2002), both of which are considered particularly signif-
icant for news reading.

It should be noted that rather than a fully validated 
tool for measuring media experience, the MX ques-
tionnaire is better understood as a framework from 
which relevant parts may be adapted for the purposes 
of specific research. While based on wide range of lit-
erature and the work of a multidisciplinary team of 
scientists and media professionals, the questionnaire 
has not been fully validated. Indeed, one of the goals 
of the present study was to apply and test the MX 
Questionnaire in measuring the user experiences of 
news publications.

2.6 Multivariate data analysis methods

Factor analysis (e.g., Nunnally and Bernstein, 1994) was 
used to analyse the correlation structures of different 
items and dimensions of the questionnaire data. The 
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factors were rotated using the so-called Varimax crite-
rion in order to make the factors as orthogonal as pos-
sible in an attempt to separate different user experience 
dimensions to different factors.

The experience mapping approach was used to further 
describe and compare the user experiences elicited by 
the different publication versions. Experience map-
ping, described for example by Mensonen et al. (2012), 
is based on principal component analysis (e.g., Jackson, 
2003) of multivariate observations (here: questionnaire 
items related to different aspects of user experience) of 
multiple samples (here: different publication versions), 
and is intended for visualizing and describing the most 
significant experiential differences within a given set of 
products, services, or concepts, as well as depicting the 
correlations between different perceived attributes and 
experience dimensions for the given set of samples.

Dendrogram visualization of preference judgments 
was used for analysing the differences and similarities 

between the publication version preferences among 
the participants. Dendrograms are used in hierarchi-
cal cluster analysis in fields such as biology and market 
research for categorization and segmentation purposes 
(Aldenderfer and Blashfield, 1984; Mérigot, Durbec 
and Gaertner, 2010). Support for creating dendro-
grams can be found in software packages like Matlab 
and SPSS, and on the open source statistics platform R. 
In this case the preference judgments were mapped to 
the space of first two principal components, calculated 
with principal component analysis, in order to extract 
only the most significant differences between the par-
ticipants. The dendrogam diagram was plotted, based 
on the Euclidean distances in the space of first two 
principal components, to depict the similarities and 
differences between the participants. The height of the 
connecting line in the tree-like diagram, the “branch” 
of the dendrogram, indicates how similar to or differ-
ent from one another two participants, or groups of 
participants, were in their preference judgments: the 
greater the height, the greater the difference.

3. Results

3.1 Comparison of the experiences evoked by the pub-
lication versions based on questionnaire responses

The Experience Map in Figure 4 was calculated based 
on the responses to all 92 questionnaire items, aver-
aged over all participants. Only attribute vectors cor-
responding to selected questionnaire items are labelled 

in the Figure 4 for clarity and in order to give a prelim-
inary visualization of some of the most significant dif-
ferences in the user experiences evoked by the different 
publications. The vectors pointing in the general direc-
tion of the given publication version indicate attributes 
that were most strongly associated with the given pub-
lication version.

Figure 4: An Experience Map based on 92 questionnaire items visualizing the experienced differences between the publications, for results 
averaged over all participants
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Table 1: Questionnaire items 1–92 and their factor loadings, with Abbreviations used in the “Preliminary dimensions” column of the tables (assumed 
main dimensions to which the items are related, followed by possible other related dimensions): AE: Aesthetics and presentational factors; A: Spatial 

presence (Attention allocation); USE: Usefulness; B: Brand; ENT: Entertainingness; F: Familiarity; USA: Usability; PV:  Perceived value; 
Un: Unexpectedness; Ia: Interactivity; P: Playfulness; T: Trustworthiness; E: Emotions; INT: Interestingness; SP: Sensory perception

Item 
nr.

Statement Preliminary 
dimensions

Factor 
1

Factor 
2

Factor 
3

Factor 
4

Factor 
5

Factor 
6

Factor 
7

Specific 
variance

AESTHETIC AND PRESENTATIONAL FACTORS

Beauty (visual appearance perceived very quickly)

1 The layout was good. AE 0.45 0.56 0.34 0.16 −0.23 0.31 −0.08 0.19
2 The publication was colorful. AE, SP 0.06 0.47 0.36 0.14 −0.08 0.18 0.05 0.58
3 Colors of  the publication looked natural. AE, SP 0.12 0.40 0.13 0.16 −0.21 −0.00 0.19 0.71
Abundance (The richness and variation of  the options offered on a page)

4 The publication was too full of  everything. AE −0.42 −0.26 −0.03 −0.07 0.55 −0.06 0.12 0.43
5 The publication was rich in content and 

offered a lot of  choices.
AE, Ia 0.14 0.27 0.24 0.16 −0.04 0.29 0.54 0.44

Hierarchy (Journalistic and visual order of  the content by different levels of  importance)

6 Contents of  the publication were well 
structured.

AE, Ia 0.53 0.59 0.16 0.12 −0.13 −0.01 −0.01 0.32

7 The main articles were well presented, they 
stood out.

AE 0.39 0.40 0.21 0.07 −0.10 0.13 0.15 0.60

Navigation (Visual aids for user orientation in the content)

8 Sometimes I had the feeling that I was lost. AE, USA, Ia −0.75 −0.09 0.00 −0.11 0.30 −0.12 0.03 0.31
9 Design of  the publication was confusing 

and complex.
AE −0.61 −0.35 −0.11 −0.04 0.43 −0.18 0.09 0.27

Adapted from an aesthetic scale for websites (Lavie and Tractinsky, 2004)

10 The layout was clean. AE: classical 0.25 0.68 0.14 0.19 −0.12 0.26 −0.11 0.32
11 The layout was clear. AE: classical 0.63 0.50 0.16 0.22 −0.14 0.12 −0.02 0.25
12 The layput was pleasant. AE: classical 0.44 0.55 0.34 0.15 −0.22 0.39 −0.18 0.14
13 The layout was aesthetic. AE: classical 0.01 0.55 0.55 0.10 −0.12 0.13 −0.04 0.36
14 The layout was balanced. AE: classical 0.39 0.58 0.27 0.11 −0.24 0.16 −0.01 0.34
15 The layout was original. AE: expressive −0.02 0.24 0.64 0.09 −0.15 −0.04 0.08 0.49
16 The layout was stylish. AE: expressive 0.18 0.73 0.35 0.14 −0.17 0.07 0.03 0.26
17 The layout was fascinating. AE: expressive 0.24 0.35 0.59 0.28 −0.09 0.23 −0.00 0.32
18 The layout was creative. AE: expressive 0.16 0.28 0.72 0.03 −0.10 0.08 0.12 0.35

ENTERTAININGNESS

19 Reading the publication was entertaining. ENT, P, E, USE 0.23 0.27 0.39 0.28 −0.20 0.57 0.05 0.27
20 The publication was quite dull. ENT, P, E, USE −0.25 −0.30 −0.33 −0.17 0.34 −0.38 0.03 0.45
21 Reading the publication was good pastime. ENT, P, E, USE 0.34 0.31 0.26 0.21 −0.20 0.60 0.12 0.27

USABILITY

22 In this publication it was easy to find what I 
was looking for.

USA, Ia 0.76 0.29 0.20 0.11 −0.11 0.12 −0.03 0.25

23 The articles in the publication were easy 
to read.

USA 0.46 0.19 0.24 0.12 −0.43 0.40 −0.02 0.33

24 The publication was easy to handle while 
reading.

USA 0.69 0.16 0.24 0.04 −0.16 0.03 0.08 0.41

25 The publication was awkward and difficult 
to use.

USA −0.77 −0.13 −0.14 −0.07 0.25 −0.18 0.06 0.27

26 Glare or gloss of  the publication distubed 
the reading.

SP, USA −0.13 −0.15 0.08 0.00 0.43 −0.03 −0.06 0.77

27 The newspaper / device felt too heavy in 
my hands.

SP, USA −0.15 −0.20 −0.00 0.06 0.30 −0.03 −0.03 0.84

28 I was able to use the publication the way I 
wanted.

USA 0.84 0.13 0.21 0.06 −0.15 0.13 0.13 0.17

29 Text was too small or difficult to read. USA −0.24 0.08 −0.06 0.06 0.42 −0.07 0.11 0.73
30 The length of  row in the text was suitable. USA 0.27 0.25 0.17 0.14 −0.27 0.08 0.25 0.68
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Item 
nr.

Statement Preliminary 
dimensions

Factor 
1

Factor 
2

Factor 
3

Factor 
4

Factor 
5

Factor 
6

Factor 
7

Specific 
variance

UNEXPECTEDNESS

31 The publication offered surprises. Un −0.11 0.03 0.63 0.24 0.13 0.04 0.01 0.52
32 The publication was exactly as I expected. Un 0.62 0.09 −0.05 −0.02 −0.01 0.07 −0.02 0.59
33 The publication repeated the one and the 

same thing.
Un −0.20 −0.31 0.01 −0.09 0.38 −0.27 −0.28 0.55

PLAYFULNESS
34 The publication was fun and joyful. P 0.19 0.13 0.54 0.32 −0.02 0.28 −0.08 0.47
35 The publication also had a playful attitude. P 0.12 0.06 0.61 0.29 0.03 −0.05 −0.02 0.53
36 There was imaginativity in the publication. P 0.17 0.13 0.75 0.10 −0.03 0.06 0.07 0.37

TRUSTWORTHINESS
37 The content of  this publication appeared 

reliable.
T 0.28 0.55 −0.18 0.22 −0.22 0.34 0.22 0.32

38 This publication was made by professionals. T 0.38 0.57 0.13 0.13 −0.15 0.22 0.39 0.28

INTERESTINGNESS
39 The publication attracted and invited to 

read.
INT 0.37 0.31 0.49 0.25 −0.23 0.35 −0.03 0.28

40 This issue of  the publication was as 
interesting as the previous issues.

INT 0.39 0.35 −0.02 0.07 −0.00 0.35 0.02 0.60

SPATIAL PRESENCE (ATTENTION ALLOCATION)
41 The reading experience was captivating. A, INT 0.37 0.28 0.51 0.38 −0.14 0.31 0.07 0.26
42 I devoted my whole attention to the 

publication.
A, INT 0.10 0.12 0.11 0.82 −0.07 0.07 0.00 0.28

43 I concentrated on the publication. A, INT 0.33 0.18 0.02 0.58 −0.29 0.27 −0.05 0.36
44 The publication captured my senses. A, INT −0.00 0.09 0.42 0.66 0.04 0.02 −0.02 0.38
45 I completely immersed myself  in the 

publication.
A, INT 0.06 0.12 0.26 0.84 0.06 0.10 0.10 0.18

BRAND
46 The publication was of  high quality. B, V 0.30 0.60 0.14 0.24 −0.15 0.30 0.26 0.29
47 I valued the publication. B, V 0.46 0.48 0.12 0.30 −0.13 0.35 0.19 0.28
48 This publication had its own strong 

personality.
B 0.25 0.32 0.52 0.11 0.02 0.07 0.23 0.49

FAMILIARITY
49 This publication felt familiar. F 0.46 0.32 0.21 0.00 −0.04 0.23 0.01 0.58
50 I found the publication close to me. F 0.37 0.31 0.38 0.27 −0.10 0.26 0.06 0.46

EMOTIONS
51 While reading the publication I felt 

pleasant.
E: valence 0.56 0.32 0.26 0.28 −0.23 0.23 0.16 0.31

52 While reading the publication I felt aroused. E: arousal −0.37 −0.11 0.04 0.12 0.49 −0.09 0.04 0.58
53 While reading the publication I felt 

frustrated.
E: -v, +a −0.71 −0.14 −0.13 −0.03 0.43 −0.21 −0.10 0.22

54 While reading the publication I felt a bit 
anxious.

E: -v, +a −0.54 −0.12 −0.11 −0.05 0.57 0.06 −0.10 0.34

55 While reading the publication I felt tense. E: -v, +a −0.50 −0.13 −0.07 0.01 0.58 0.02 −0.13 0.38
56 While reading the publication I felt a bit 

bored.
E: -v, -a −0.25 −0.25 −0.10 −0.04 0.45 −0.43 −0.16 0.45

57 While reading the publication I felt 
depressed.

E: -v, -a −0.22 −0.13 −0.05 0.04 0.44 −0.25 −0.10 0.67

58 While reading the publication I felt 
enthusiastic.

E: +v, +a 0.21 0.16 0.62 0.43 0.07 0.23 0.12 0.29

59 While reading the publication I joyful or 
happy.

E: +v, +a 0.22 0.05 0.65 0.31 0.05 0.09 −0.03 0.42

60 While reading the publication I felt 
completely relaxed.

E: +v, -a 0.51 0.18 0.23 0.23 −0.36 0.11 0.25 0.40

61 While reading the publication I felt 
satisfied.

E: +v, -a 0.48 0.30 0.36 0.28 −0.19 0.36 0.12 0.29
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Item 
nr.

Statement Preliminary 
dimensions

Factor 
1

Factor 
2

Factor 
3

Factor 
4

Factor 
5

Factor 
6

Factor 
7

Specific 
variance

INTERACTIVITY

62 The publication was easy to browse. Ia 0.77 0.16 0.24 0.10 −0.10 0.05 0.17 0.28
63 It was difficult to find useful information 

because there was too much information.
Ia −0.52 −0.20 −0.07 −0.08 0.45 −0.14 0.19 0.41

64 I was in control of  the situation while 
reading and using the publication.

Ia 0.77 0.18 0.13 0.04 −0.25 0.17 0.09 0.26

65 While reading the publication, I could 
quickly jump from one page to another.

Ia 0.68 0.17 0.23 0.04 −0.08 0.05 0.14 0.42

OVERALL MEDIA EXPERIENCE

66 The overall reading experience was good. 0.59 0.35 0.35 0.21 −0.22 0.40 −0.08 0.15

USER ENGAGEMENT SCALE ITEMS – Adapted from O’Brien (2010)

Focused attention
67 I was so involved in the publication that I 

lost track of  time.
A −0.10 0.15 0.38 0.72 0.14 0.04 0.12 0.28

68 I blocked out things around me when I was 
reading the publication.

A 0.01 0.07 0.12 0.86 −0.03 0.08 0.04 0.24

69 While reading the publication, I lost track 
of  the world around me.

A −0.06 0.18 0.16 0.87 0.15 0.07 0.04 0.15

70 I was absorbed in reading the publication. A 0.09 0.08 0.24 0.84 0.01 −0.00 0.07 0.22
71 While reading the publication, I let myself 

go.
A 0.27 0.14 0.47 0.41 −0.24 0.24 0.05 0.40

Perceived usability
72 I felt frustrated while using the publication. USA, E −0.71 −0.20 −0.08 −0.05 0.46 −0.15 −0.10 0.21
73 I found this publication confusing to use. USA, E −0.67 −0.19 −0.06 0.00 0.41 −0.18 0.05 0.31
74 I felt annoyed while using the publication. USA, E −0.63 −0.19 −0.09 −0.09 0.47 −0.09 −0.14 0.31
75 I felt discouraged while using the 

publication.
USA, E −0.66 −0.12 −0.11 −0.06 0.46 −0.20 −0.00 0.29

76 Reading this publication was mentally 
taxing.

USA, E −0.61 −0.21 −0.20 −0.07 0.58 −0.11 −0.10 0.18

77 This reading experience was demanding. USA, E −0.77 −0.10 −0.04 −0.11 0.43 −0.07 0.00 0.18
Aesthetics
78 The publication was aesthetically appealing. AE 0.27 0.71 0.33 0.09 −0.19 0.09 0.05 0.25
79 I liked the pictures and graphics of  this 

publication.
AE 0.11 0.52 0.43 0.11 −0.12 0.23 0.24 0.39

80 The publication appealed to my visual 
senses.

AE 0.29 0.60 0.50 0.12 −0.17 0.04 0.02 0.26

81 The layout of  this publication was visually 
appealing.

AE 0.30 0.64 0.41 0.09 −0.28 0.11 0.01 0.23

Endurability
82 Reading this publication was worthwhile. USE, PV 0.44 0.38 0.14 0.22 −0.14 0.57 0.18 0.22
83 I consider my reading experience a success. USE 0.71 0.24 0.31 0.23 −0.17 0.31 0.02 0.16
84 The reading experience did not work out as 

I had planned.
USA, USE −0.51 −0.18 0.02 0.02 0.24 −0.20 −0.03 0.61

85 The reading experience was rewarding. USE, PV 0.48 0.27 0.43 0.26 −0.11 0.37 0.18 0.25
86 I would recommend this publication to my 

friends and family.
PV, USE 0.60 0.36 0.33 0.18 −0.15 0.21 0.18 0.27

Novelty
87 The publication sustained my curiosity. INT 0.40 0.36 0.27 0.23 −0.22 0.52 0.17 0.24
88 The publication incited my curiosity. INT 0.35 0.39 0.32 0.21 −0.19 0.55 0.12 0.22
89 I felt interested in the publication. INT 0.38 0.45 0.30 0.18 −0.20 0.37 0.31 0.25
Felt involvement
90 I was really drawn into reading the 

publication.
INT, A 0.37 0.34 0.37 0.38 −0.27 0.27 0.05 0.32

91 I felt involved in reading the publication. INT, A 0.30 0.13 0.33 0.59 −0.11 0.29 −0.08 0.33
92 The reading experience was fun. ENT, P, E 0.36 0.17 0.50 0.36 −0.11 0.25 −0.12 0.38
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In order to better examine the possible underlying user 
experience dimensions and to tentatively test the valid-
ity of the preliminary assumptions concerning the rel-
evant dimensions and questionnaire items suitable for 
measuring them, factor analysis was carried out for the 
responses to the questionnaire items. The responses 
to all 92 questionnaire items concerning a single pub-
lication version by a single observer were treated as 
one multivariate observation. These observations 
were placed in the rows of a data matrix, resulting in a 
200-by-92 data matrix, with the 200 rows (5 publication 
versions × 40 participants) corresponding to observa-
tions and the 92 columns to variables (questionnaire 
items). Factor analysis and rotation of the factors using 
the so-called Varimax criterion was carried out for the 
data matrix. While none of the tested factor structures 
could fully describe the variance inherent in the varia-
bles of this rather complex data set, the factorization into 
7 factors yielded a factor structure that best separated 
the different item responses into different factors and 
provided the most intuitive interpretation of the data.

The factor loadings of this 7-factor model of the data 
are shown in Table 1 for all 92 questionnaire items. 
Loadings with an absolute value greater than 0.5 are 

emphasized by bold font and grey shading of the table 
cell. The factorization shown in Table 1 is further dis-
cussed in section 4. Here we note that the factoriza-
tion model maps the different items relatively well to 
individual factors, as indicated by the fact that for the 
most of items only a single factor loading is higher 
than 0.5 or lower than −0.5. However, the fact that 
for many items the item-specific variance not mapped 
to the factors is relatively high indicates that there 
remains considerable variation in the responses that 
is not described by this factor structure, hinting at 
dimensions or specific aspects of user experience 
not mapped to these factors. Still, this factorization 
allowed us to better interpret the data, and together 
with investigating correlations between individual 
items lead us to a set of 21 relevant user experience 
dimensions. The dimensions and the questionnaire 
used to measure the dimension are listed in Table 2.

Figure 5 shows an experience map calculated with 
the experience dimensions of Table 2. The following 
sections build on these results by looking at the read-
ing experiences from the perspective of other data 
obtained from the experiments. The results are further 
discussed in section 4.

Table 2: User experience dimension and the corresponding items used to measure them, derived based on the factor structure and item correlations of 
the full questionnaire data, where the items marked with asterisks (*) are reverse-worded and these item scales were inverted when calculating the value 

for the corresponding experience dimension as the average of the given item responses.

Dimension Items

Information overload 4

Rich in content 5

Visual hierarchy 7

Navigation 8* 9*

Classical aesthetics 10 12 14

Expressive aesthetics 15 17 18

Entertainingness 19 21

Usability 22 24 25* 28 62 64

Playfulness 34 35 36

Trustworthiness 37 38

Attention allocation 41 42 43 44 45

Pleasant feeling 51

Frustrated and anxious feeling 53 54 55

Enthusiastic and joyful feeling 58 59

Relaxed feeling 60

Focused attention 67 68 69 70 71

Perceived usabillity 72* 73* 74* 75* 76* 77*

Aesthetics 78 79 80 81

Endurability 82 83 85 86

Novelty 87 88 89

Felt involvement 90 91 92
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Table 3 lists the user experience dimensions for which 
the mean value of ratings, averaged over all partici-
pants, were significantly different in the case of each 
pair of two different publication versions. On each row, 
the dimensions on which the publication version indi-
cated on the left hand side column had a significantly 
higher mean rating than the publication version corre-
sponding to the column, indicated by the top row of 
the table, are listed. For example, publication version B 
had a significantly higher “Playfulness” rating than 
version C, while version C had a higher “Information 
overload” rating than B. The table provides infor-
mation on the relevance of different dimensions in 
differentiating the experiences evoked by different 
publication versions.

3.2 Distribution of preference judgments

Considerable variation in preferences was evident 
among the respondents. The histograms in Figure 6 
sum up the overall variability in the preference rank-
ings of the five different publication versions. The first 
group of bars on the left side of the graph indicates 

the percentage of respondents that ranked the given 
publication version in the first place in their order of 
preference. The highest bar corresponds to version A, 
indicating that 42.5 % of respondents ranked the 
printed newspaper first in their order of preference. 
While this was by far the favourite choice compared 
to the four other publication versions individually, 
it should be noted that the majority of participants 
would still prefer to use some digital publication ver-
sion, rather than the printed newspaper, if they had to 
choose only one version for their daily news reading.

Looking further at the graph of Figure 6, the second 
group of bars indicates the percentage of participants 
that ranked each publication version second in their 
order of preference – i.e. the percentage of participants 
that would choose a given publication version if their 
most preferred version (the one they ranked first in 
their order of preference) was not available to use in 
their daily news reading. Similarly, the following three 
groups of bars indicate the percentage of respondents 
that ranked specific publication versions on the 3rd, 4th, 
or 5th, respectively, in their order of preference.

Figure 5: An Experience Map based on 21 derived relevant user experience dimensions, visualizing the experienced differences between the 
publications, for results averaged over all participants, where the dimension labels with the (−) prefix indicate the negative direction of the 

given dimension: for example, publication version D, located in the direction of (−) focused attention, evoked a low level of focused attention 
compared to the other publication versions
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Table 3: Statistically significant difference, at 95 % confidence level, between the publication versions in mean values of different user 
experience dimensions, averaged over all participants. *** : p < 0.001, ** : p <0.01, * : p < 0.05

A – Printed 
newspaper

B – iPad App C – Digital edition 
(print replica)

D – Browser 
newspaper

E – HS.fi 
news web site
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Perceived usability**, 
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Perceived usability*, 
Entertainingness*, 
Endurability*
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3.3 Clustering of participants based on preferences

Looking further at the differences in the preferences 
among the participants, multivariate data analysis 
revealed two distinct clusters of participants. The clus-
ters are depicted in Figure 7. The diagram known as 
a dendrogram, described in section 2.6, connects two 
observers by a line whose height indicates the distance 
of their preference judgments in the space of first two 
principal components of preference judgments. The 
preferences among the participants were similar within 
each cluster but differed considerably from the prefer-
ences of the other cluster. Nineteen of the 40 partic-
ipants were classified as belonging to the first cluster 
(the one on the left side of the dendrogram), and 12 
participants formed the second cluster (the one to the 
right from the center of the dendrogram). The remain-
ing 9 participants were left outside these two clusters 
due to their different preferences, and did not form a 
third cluster of like-minded persons either.

The mean preference rankings for each publication 
version in the two participant clusters are shown in 
Figure 8. The main difference between the two clusters 
appears to be the preference for web style of news read-
ing in cluster 1 (news web site, version E, highly pre-
ferred) and the preference for more conventional style 
of newspaper-like news reading in cluster 2 (version E 
least preferred, printed newspaper, version A, most 
preferred). While the printed newspaper was rather 
highly ranked in both clusters (higher in cluster 2), in 

cluster 1 the participants apparently saw no need for 
a digital version replicating the printed newspaper 
(version C less preferred). In contrast, in cluster 2 this 
rather straightforward transformation of the conven-
tional newspaper into a digital format was appreciated 
(version C more preferred).

3.4 User-defined attributes

The video recordings of the eye tracking videos with 
retrospective comments and the audio recordings of 
the comments from participants during the preference 
judgments were reviewed by the main researcher in 
the study. Notes of the main events and comments in 
the eye tracking videos were made, and the comments 
made during the preference judgments were fully 
transcribed.

Attributes associated by the participants with differ-
ent publication versions when they justified why they 
preferred one version over another were extracted 
from the transcripts. The 47 attribute categories seen 
in Table 4 were derived by reviewing all the extracted 
attributes. The frequencies of each attribute being 
associated with each of the publication versions were 
then noted by the researcher. The researcher and the 
administrator of the experiments reviewed, discussed, 
and agreed on this coding in collaboration. Table 4 
lists the percentage of participants that associated a 
given attribute with a given publication version. Due 
to the degree of subjectivity involved in the cod-
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Figure 7: Dendrogram depicting the distances and clusters of participants based on their publication version preference judgments
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Figure 8: Mean preference rankings of the five publications versions for the participant clusters 1 (orange squares) and 2 (blue diamonds), 
where the error bars indicate the standard deviation of the rankings around the mean for each publication version in each cluster; notice that 
the ranking value decreases (preference increases) towards the top of the graph: for example, in participant cluster 1 version E (news web site) 

was the most preferred choice while in cluster 2 it was the least preferred publication version

ing process, the percentages should be taken only as 
roughly approximate indicators of the relative frequen-
cies different attributes. The main point of Table 4 is 
to qualitatively identify the attributes that the partici-
pants themselves used in describing different publica-
tion versions, their experiences in using them, and why 
they considered each version more or less suitable for 
their daily used.

3.5 News reading styles

When the participants justified their preferences, they 
typically also described their daily news reading hab-
its and told what made given publication versions more 
or less attractive for them. Based on reviewing these 

comments the researcher derived the following three 
main categories of reading styles. Based on reviewing 
the transcripts of the comments each participant was 
then categorized into one or more of the reading style 
categories, collaboratively by the researcher and the 
administrator of the experiments.

Twelve participants were placed in two categories, as 
they commented on different styles of news reading in 
different contexts. None of the participants was clas-
sified into all three categories. Six of the participants 
could not be placed in any of the three reading style 
categories based on their comments, but neither did 
their comments suggest an additional reading style 
category.
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Table 4: Percentage of participants that associated the given attribute with the given publication version when they explained their preferences

Attribute Publication version All 
versionsA B C D E

Familiar 35 5 5 5 22 73

Traditional feel 3 0 14 0 0 16

Intuitive, easy to use 32 22 14 8 14 89

Difficult, unintuitive to use 0 3 11 35 3 51

Abundance, richness of  content 0 0 0 0 8 8

Scarcity of  content 0 5 0 8 0 14

Too much information at once 0 0 0 0 14 14

Comfortable amount of  information visible at once 3 3 0 0 0 5

Unecological 8 0 0 0 0 8

Ecological 0 0 3 0 0 3

Creates trash at home 8 0 0 0 0 8

Does not create trash at home 0 3 3 0 0 5

No disturbing glare 8 0 0 0 0 8

Disturbing glare 0 3 0 0 0 3

Not tiresome for my eyes 5 0 0 0 0 5

No need for device, electricity, or network connection 8 0 0 0 0 8

Newspaper sections can be divided between family members at home 5 0 0 0 0 5

Navigation is easy, intuitive 0 11 5 22 5 43

Navigation is difficult, unintuitive 0 5 5 11 3 24

Moving around in the publication is effortless 5 11 22 5 0 43

Moving around in the publication is cumbersome 8 0 11 5 5 30

Attractive layout and visual appearance, beautiful 3 5 5 0 0 14

Unattractive layout and visual appearance, boring, ugly 0 3 0 11 3 16

Easy to perceive all the content that the publication has to offer 11 14 16 5 5 51

Difficult to perceive all the content that the publication has to offer 3 5 3 3 3 16

Feeling lost, not knowing how to get back to frontpage or previously visited locations 0 5 0 11 8 24

Easy to know my location in the publication 11 8 0 5 0 24

Difficult to find what I am looking for 3 8 0 5 5 22

Easy to find what I am looking for 8 14 8 3 5 38

Easy to find interesting articles 3 14 0 5 16 38

Easy to find important news 3 3 0 0 3 8

Intuitive, easy-to-grasp structure 3 38 5 14 8 68

Complex, unintuitive structure 0 3 3 0 14 19

For enjoyable, sensuos, relaxing reading experiences 8 0 0 0 0 8

Feels good in my hands 11 0 0 0 0 11

Comments, discussions, sharing, searching, and other extra functionalities 0 0 0 0 14 14

No comments, discussions, or sharing options 0 0 3 0 0 3

Possibility to zoom in 0 0 3 0 0 3

Comfortable to read articles 5 3 0 8 0 16

Unpleasant to read articles 0 3 8 5 3 19

Latest, updated news 0 0 0 0 27 27

Not perceived as a daily publication 0 0 0 0 24 24

Easy to carry with me 5 3 0 0 3 11

Advertisements or other elements are distracting, difficult to concentrate 0 0 11 3 5 19

Advertisements are a pleasant part of  the publication, not distracting 3 0 8 0 3 14

Pleasant size 11 0 0 0 0 11

Easy to access anywhere on any device 0 0 0 0 3 3

Chance to come across interesting articles and topics unexpectedly, serendipitiously 3 0 0 0 3 5
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Participants categories: (1) Keeping up with what is 
going on in the world generally (38 %). Readers with this 
motivation typically want to browse through the whole 
publication, seeing all that it has to offer and stopping 
to focus more on articles that they consider to be impor-
tant. (2) Keeping informed of what is going on in areas 
that are personally interesting (48 %). Readers with this 
motivation value quick access to sections that are of 
interest to them, without having to pay attention to any-
thing else. (3) Finding latest, interesting, or entertaining 
news to read, quickly and easily (28 %). The motivation 
is not to read news of any specific category or to find 
specific information, but rather to catch up with the lat-
est news or to read news content as an enjoyable pastime, 
typically on a short break between other activities.

3.6 Interpretation of experiences evoked by different 
publication based on questionnaire results and 
qualitative summaries of the reading sessions

Using the summaries written upon reviewing of the 
eye tracking videos with retrospective comments, and 
building on the previously presented results the follow-
ing overall interpretations were made of the user expe-
riences of the five publication versions.

3.6.1 Version A: Printed newspaper

The printed tabloid format newspaper, which many 
participants considered easier to handle in many read-
ing situations than the previous broadsheet version, 
was generally well regarded. The larger size of a news-
paper spread, and the well-used possibilities it offered 
for laying out the content, was appreciated by many 
participants. Enjoyable reading experience overall, as 
well as familiarity, supported the choice of this version 
for many participants. However, a considerable num-
ber of participants, while acknowledging the enjoyable 
reading experience of a printed newspaper, preferred to 
read their daily news articles from a digital medium – 
reading daily news from a printed newspaper had no 
place in their current daily routines. Considering the 
gaze paths, and the allocation of attention to different 
elements of the publication, many participants found 
the way the advertisements were incorporated in the 
layout of the printed newspaper to be natural and pleas-
ant for them: they could easily pay closer attention to 
advertisements if they spotted something interesting 
(or decide not to do so) but they did not feel that this 
took away from the flow of reading the publication, as 
opposed to advertising in digital publications, which 
many participants commented to be distracting to their 
reading experience.

3.6.2 Version B: iPad app

The iPad app was generally considered to be visually 
rather impressive, and the navigation between sections 

via the bar available from the bottom corner to be intu-
itive to use. This native app also felt more responsive 
to most participants than the versions D and E, which 
were used in a web browser. Due to the relatively intu-
itive navigation, freedom from severe usability prob-
lems, and the pleasing visual appearance, the iPad app 
was generally rather well liked (77.5 % of the partici-
pants ranked it in their top 3 when choosing the pre-
ferred version).

3.6.3 Version C: Digital edition (print replica)

Some participants thought that pleasant layout of the 
print version transferred rather nicely to the digital 
device in this digital edition that replicated the pages 
of the printed newspaper. Other advantages mentioned 
included the immediate familiarity to those used to 
reading the printed newspaper. Also, the navigation 
through the multi-page view of the miniaturized pages 
was considered intuitive in its simplicity by some par-
ticipants, and provided a clear overall view of all con-
tent available within the publication (something that 
was often perceived to be lacking from the other digi-
tal versions). Some participants used this miniaturized 
view extensively to browse the publication, only tap-
ping to go to individual pages if they spotted something 
that appeared interesting. On the other hand, some 
participants did not see the point of reading a replica 
of the printed pages on a digital device (especially on a 
relatively small screen of a tablet). Reading the text was 
particularly problematic on this version for those par-
ticipants that were not able to comfortably read the text 
at the default size at which the pages were presented: 
they had to constantly combine two-fingered zooming 
(in order to read paragraphs) and dragging (to scroll the 
page), which was cumbersome. 

3.6.4 Version D: Browser newspaper

Preferred by some for the ability to use it across dif-
ferent digital platforms, the browser newspaper (used 
on the Safari browser in the iPad) did not generally 
provide a very good user experience. The navigation 
was considered to be confusing. While some positive 
comments were given for the ability scroll the article 
headers separately on the right side of the front page, 
most participants found the fact that the dragging on 
the front page only affected a part of the page to be 
confusing. The fact that links to all sections were not 
initially visible in the navigation bar was considered a 
disadvantage by many participants. Many participants 
reported feeling lost when moving from article to 
another within the publication; for example, it was not 
intuitively obvious how to get back to an article or a 
part of the publication where they had previously been 
in. The user experience also suffered from occasional 
delays in responses to user actions (problems in net-
work connections may have caused some of the delays).
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3.6.5 Version E: News web page (HS.fi)

Unlike the other versions, which were daily publica-
tions, version E was a continuously updated news web 
site, and in this aspect essentially different from the 
other versions. It also divided the opinions the most 
among the participants. It is likely that the different 
styles of news reading were most strongly reflected 
in the opinions regarding this version. Many partic-
ipants felt that the layout was too full of everything 
(with many screens worth of material to scroll 

through on the home page, and additional links on 
the right side) and preferred what they considered to 
be a cleaner structure of conventional news publica-
tions. However, for the participants used to reading 
their daily news on the web, this version offered what 
they wanted in a familiar format, a serving of news 
for quick reading, with possibilities to quickly jump 
to the latest or most popular articles. Other flavours 
of the web, like seeing comments from other readers, 
also contributed to making this the preferred version 
for some readers.

4. Discussion

Factor analysis and experience map visualizations based 
on multivariate analysis of the user experience ques-
tionnaire responses provided information on relevant 
experience dimensions and appropriate items for meas-
uring them, and allowed us to describe the perceived 
and experienced differences between the publication 
versions. Particularly, dimensions such as perceived 
usability, classical aesthetics, expressive aesthetics, and 
focused attention were consistently separated to dif-
ferent factors, and meaningful differences were found 
between the publication versions in these dimensions.

Based on the results it also appears to be possible to 
meaningfully measure and compare aspects such per-
ceived trustworthiness, playfulness, and entertaining-
ness or interestingness of different publication designs, 
as well as the emotional impact of different designs and 
the relationships between the experienced emotions 
and other dimensions. For example, in this data set low 
usability correlated with feelings of frustrated and anx-
ious feelings, and expressive aesthetics correlated with 
perceived playfulness of the publication. Further, the 
data suggested that it could be possible to meaning-
fully measure the design concepts of visual hierarchy 
and abundance of information shown, as perceived by 
the reader. However, in the case of these and previously 
mentioned dimensions, it should be noted that the 
experiment and analysis carried out in this study does 
not constitute a full validation of the questionnaire 
dimensions and items. Rather, these results should be 
understood as a preliminary exploration into feasibil-
ity of meaningfully measuring these rather complex 
dimensions, with more work needed to build validated 
questionnaires for reliably measuring them. Still, it 
is interesting to note that it appears to be possible to 
meaningfully measure and also relate to one another 
various aspects of user experience, from aesthetics and 
usability to emotional responses and perceptions such 
as trustworthiness or entertainingness of the publica-
tion, all of which were found to vary with the layout of 
the content, despite the content intent itself remaining 
essentially the same. The attributes associated by the 
participants with different publication versions can be 

compared with the items and experience dimensions 
used in the questionnaire, and used to inform the fur-
ther development and application of measures of news 
reading experiences.

The reliability and validity of different parts of the 
questionnaire can be judged to a degree based on fac-
tor structure of Table 1. The fact that items supposed 
to measure a single construct are loaded strongly on 
the same factor suggest their reliability as a measure 
of that construct, as is the case for items 72–77, con-
stituting a measure of perceived usefulness, for exam-
ple. Divergent validity of this measure is suggested by 
the fact that it is loaded onto different factor than the 
items meant to measure distinct constructs such as 
Focused Attention (items loaded mostly on factor 4) 
and Aesthetics (items loaded mostly on factor 2). It 
should be noted that not all dimensions are assumed 
to be consistent psychological constructs. Items 22–30, 
for example, are related to different aspects of usabil-
ity, which is used as an aggregate indicator of these 
different aspects, rather than a single psychological 
construct. The fact that different constructs or indica-
tors are loaded onto same factor should not be taken 
to mean that they fundamentally measure the same 
aspect of user experience; rather, it shows that they are 
correlated within this data set. For example, expressive 
aesthetics were associated with playfulness and joy-
ful and enthusiastic emotional responses, all of them 
mostly loaded onto factor 4, while being presented with 
too much information at one glance (item 4, loaded 
onto factor 5) seems to be a possible cause of anxious 
and tense feelings (items 54 and 55, also loaded sig-
nificantly on factor 5). Table 3 further shows the user 
experience dimensions on which significant differ-
ences were found between the examined publication 
versions, suggesting the relevance of these measures in 
differentiating between the experiences evoked by dif-
ferent designs.

The three general news reading style categories derived 
from the comments of participants cover the principal 
motivations among all the participants of the experi-
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ment, with many additional personal idiosyncrasies in 
the reading styles, as was to be expected. The printed 
newspaper lends itself well to most of these different 
styles of reading, assuming it is at hand in the given 
context. The accumulated learnings from the design 
of printed newspapers are not directly applicable to 
the world of digital publications, and digital newspa-
pers are still finding their form. It is not clear what 
kind of design choices are most suitable in digital news 
publications, or if any single type of layout would sat-
isfy different reading styles generally. A given digital 
version may be suitable for a certain style of reading 
but not for another one, depending on its layout and 
how its navigation is implemented. The results from 
the experiment indicated that this was indeed the case 
here. The vast majority of participants liked the read-
ing experience of a printed newspaper, even if they 
reported that printed newspapers did not anymore 
have a place in their daily routines. However, there 
was considerable variation among the participants 
in which of the digital versions was preferred for the 
reading experience it provided, not explained by the 
person’s attitude to printed newspaper.

The results indicated that none of the digital versions 
included in the experiment, while satisfying some 
readers, would do very well in catering to all styles 
of reading. Specific aspects in which all digital ver-
sions struggled to various degrees in comparison to 
the printed newspaper was in giving the reader an 
intuitive feel for all the content that is available in the 
publication and allowing the reader to perceive her 
current position in the publication. Printed newspa-
per naturally enjoys all the benefits of a tangible phys-
ical object in this regard, while in the case of digital 
versions the layout choices, including the implemen-
tation of the navigation system, had a strong influ-
ence on how this is perceived. For some readers it 
was very important to have a good understanding 
of where a newspaper starts and where it ends, and 
to have a good idea of how to go back to a specific 
place in the publication that they had previously vis-
ited. Others were fine with and preferred a web style 
continuous stream of news over an easier-to-perceive 
set of news that they could digest; navigationally, for 
them it was sufficient if they could quickly return 
to the front page of the publication. Indeed, these 
were the two main preference-based clusters among 
the participants. In both groups the reading experi-
ence that the printed newspaper provided was valued 
rather highly, the difference being in their attitudes 
and preferences regarding the digital newspaper ver-
sions. One group preferred to have their digital news 
presented in a publication that followed the tradition 
of printed newspapers, while the other group saw no 
need to carry this kind of layout over into the digital 
domain, preferring a news web site style of dynamic 
and continuous news stream.

Further findings were related to the flow of attention 
in different versions. A pleasant flow of attention is 
known to be a central aspect of a good reading expe-
rience. Again the printed newspaper excelled in this 
regard, with more variability among the digital ver-
sions. A common example that came up in the exper-
iments was the placement of advertisements and how 
it affected the flow of reading. Many participants 
commented on how a newspaper spread allowed one 
to smoothly direct one’s attention to interesting parts, 
quickly noticing different elements such as adver-
tisements but not paying much attention unless they 
appeared interesting. In some digital versions par-
ticipants were in many cases clearly distracted and 
irritated by advertisements when they suddenly inter-
rupted their flow of attention: the publications did not 
include pop-up advertisements as such, but the effect 
was as distracting if the person suddenly found him-
self looking at an advertisement, partly forced on him 
by the layout, and had to make an effort to continue 
past the advertisement. Again, while the results did 
not provide clear-cut general design rules for directing 
attention in digital news publications, it did show how 
different designs had considerable effects on the flow 
of attention and consequently on the overall experi-
ence provided by the publication.

Beyond the observations on the reading experiences 
and styles, the experiments served as a test of com-
bining and integrating different approaches to eval-
uating the user experience of media products and 
services. We found user testing with eye-tracking, 
followed by a retrospective commenting session to be 
a very useful approach for extracting valuable infor-
mation for interpreting the other results. During the 
retrospective commenting we showed the participant 
a video recording of their reading session, augmented 
by the gaze path from the eye tracking glasses, and 
asked them to explain their own experience: what 
they were doing, what they thought and felt. Seeing 
the video recording with the visualization of their 
own gaze path appeared to be a good motivator for 
most persons to retrospectively and introspectively 
consider and discuss their own reading experi-
ence, and also to relate it to their reading style more 
generally.

The gaze path data revealed the focal points and tran-
sition paths of attention, the retrospective comment-
ing provided qualitative data, the both of which served 
to explain results of the multivariate analysis of the 
media experience questionnaire data. The final pref-
erence judgements between different publication ver-
sions and the comments to justify those judgments 
indicated what aspects of the experience the partici-
pants found valuable, and together with other data, 
helped to paint a more complete picture of the user 
experiences of the tested publication versions.
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5. Conclusions

A multipart laboratory experiment was carried out in 
order to compare and investigate different aspects of 
the user experiences evoked by five different versions 
of a newspaper. These versions, a printed tabloid size 
newspaper and four digital versions with different types 
of layouts and design choices, essentially provided five 
different ways of presenting the same content to the 
reader. As the news reading habits and preferences are 
changing with the ongoing digital transformation, it is 
essential to understand how different kinds of design 
choices relate to different dimensions of user expe-
rience and what kinds of designs best serve different 
styles of reading.

While the properties of the publication versions 
included in the experiment necessarily bounded the 
user experiences that could be expected to arise in this 
study, the experimental setup was designed with the 
goal of increasing the understanding of news reading 
experiences, habits, and preferences also more gener-
ally, beyond the usability details related to idiosyncra-
sies of these specific publication versions. Multiple 
research methods were combined in the experiment 
for twofold purposes: to support the interpretation of 
results through integration and comparison of results 
obtained by different methods, and to test and develop 
the user experience measurement and analysis methods 
themselves. A central aspect of useful user experience 
measurement is finding out what to measure. Thus, 
through this experiment, we also set out to increase the 
understanding of the relevant and measurable dimen-
sions of news reading experiences.

A mobile eye tracker was used to record a scene video 
and to capture the eye movements of each participant 
as she or he browsed the newspaper. After reading the 
given newspaper version, the participant was shown 
the video recording of his or her reading sessions, 
captured with the eye tracker and augmented with a 
cursor showing the participant’s gaze path. The partic-
ipant was asked to retrospectively comment on his or 
her reading experience while watching the eye track-
ing video, to comment on their own actions, goals, 
thoughts, and feelings throughout the reading sessions. 
Based on the videos and commentaries, summaries of 
each reading session were later written, describing the 
actions and the flow of attention of the participants 
during the session, with further interpretations and 
other points added based on the retrospective com-
mentary. After each reading session each participant 
also filled a 92-item questionnaire, with items from a 
media experience framework that were postulated to be 
appropriate for measuring certain relevant dimensions 
of news reading experiences, as well as items adapted 
from two validated questionnaires for user engagement 
and perceived visual aesthetics of web sites. Finally, 

having spent approximately five minutes reading each 
of the publications versions, each participant was asked 
to rank order the versions according to his or her own 
preference, first choosing the version that he or she 
would choose if she had to use only one of the versions 
in his or her daily life. The participant was also asked to 
justify her choice, to explain why she liked the particu-
lar version and why she thought it best suited her news 
reading style.

The analysis of the questionnaire responses showed 
that the questionnaire did in fact indicate meaningful 
differences between the tested publication versions on 
the different dimensions of media experience that it was 
designed to measure, and that the measures were con-
sistent with the data acquired from other approaches. 
The questionnaire has so far not been extensively 
tested, and the work done in this study does not yet 
constitute a proper validation of the questionnaire, 
but these results do suggest that the questionnaire can 
be a useful tool in measuring media experience. The 
results, along with other similar studies published in 
the recent years, provide useful information for future 
considerations and validation efforts for media expe-
rience measures, as well as for practical application of 
such measures in different phases of iterative design 
processes.

The qualitative data from the retrospectively com-
mented eye tracking videos was in line with the results 
obtained with the questionnaire, and further sup-
ported the interpretation of results, helping to see 
what kinds of design and experience aspects lead to 
the differences seen in the multivariate analysis and 
visualizations of the questionnaire data and to further 
explain the preferences among the participants. 42.5 % 
of participants ranked the printed newspaper first in 
their order of preference. While the printed newspaper 
was by far the most frequent preferred choice of indi-
vidual publication versions and the reading experience 
that it provided was well liked across all participants, 
it should be noted that the majority of participants 
(57.5 %) still preferred one of the digital versions if 
they had to choose only one publication version for 
their daily news reading. Many of them commented 
that while they still enjoyed the experience of reading 
a printed newspaper, they did not anymore have room 
for it in their daily routines, thus preferring one of the 
digital versions.

However, the results suggest that, unlike the printed 
newspaper, none of the digital versions succeeded par-
ticularly well to catering to reading styles and prefer-
ences of different readers. This result was strongly 
emphasize by two distinct clusters of participants 
found based on the preference judgments. While the 
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printed newspaper was highly ranked in both groups, 
the most significant difference between the two groups 
seems to be the attitude towards reading news articles 
in the form of continuous streams as often found on 
different web sites. One group preferred the printed 

newspaper and digital versions that can be understood 
to stem from the tradition of the printed newspaper. 
The other group preferred the web style of news pres-
entation and saw no need for digital versions mimick-
ing the printed paper.
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