
Rastko Pivar

The digital newspapers in Austria: 

iPad usability issues and their 

influence on user experience

Submitted for the degree Bachelor of Arts (Honours)  

in Web Development at Middlesex University London

____

Thesis supervisor: Mag. Bernhard Steinbrecher                    

Co-supervisor: Christopher Bayne  

External supervisor: Boris Jermer

Vienna, Austria, 12.02.2014

COPYRIGHT © 2014 RASTKO PIVAR. ALL RIGHTS RESERVED.



Declaration of Authorship

 

I hereby declare and confirm that this thesis is entirely the result of my own work except 

where otherwise indicated. I gratefully acknowledge supervision and guidance I have 

received from Mag. Bernhard Steinbrecher.

Date  ______________

Signature  _______________________________

2



Table of Contents

1  Introduction ........................................................................................................................ 5

1.1  Overview ...................................................................................................................... 5

1.2  Hypothesis ................................................................................................................... 5

1.3  Research Methodology and Data Collection Methods .................................................6

1.4  Industry Relevance ...................................................................................................... 6

1.5  Outline ......................................................................................................................... 7

2  Review of the Literature - Definition and Explanation of Thematically Relevant Terms .......8

2.1  User Experience (UX) .................................................................................................. 8

       2.1.1  Definition of User Experience .............................................................................8

       2.1.2  Mobile User Experience ................................................................................... 12

2.2  What is Usability? ...................................................................................................... 14

2.3  Usability Evaluation Methods ..................................................................................... 15

       2.3.1  Formative and Summative Usability Evaluation ............................................... 16

       2.3.2  Expert-based and User-based Usability Evaluation Methods ...........................17

       2.3.3  Overview of Usability Evaluation Methods ....................................................... 18

       2.3.4  Heuristic Evaluation ......................................................................................... 20

       2.3.5  Performance Measurement...............................................................................21

       2.3.6  Think Aloud....................................................................................................... 21

2.4  Tablet Computers & Digital Newspapers .................................................................... 22

       2.4.1  Tablet Computers ............................................................................................. 22

       2.4.2  Why iPad? ....................................................................................................... 23

       2.4.3  Digital Newspapers .......................................................................................... 25

       2.4.4  Digital Newspapers in Austria........................................................................... 25

2.5  The Current State of Research................................................................................... 28

3  Methodology ..................................................................................................................... 30

    3.1  Project Aims .............................................................................................................. 30

    3.2  Research Methodology ..............................................................................................30

           3.2.1  Usability Inspection – Heuristic Evaluation ...................................................... 31

           3.2.2  Usability Testing – Think Aloud & Performance Measurement ......................... 33

           3.2.3  Web Based Questionnaires ............................................................................. 33

           3.2.4  Research Findings and Data Analysis ............................................................. 35

4  Experiment Design ........................................................................................................... 35

    4.1  Experimental Setup ................................................................................................... 36

    4.2  Test Users ................................................................................................................. 37

    4.3  Test Protocol .............................................................................................................. 38

    4.4  Experimental Sessions and Tasks ............................................................................. 39

    4.5  Metrics ....................................................................................................................... 42

3



5  Experiment Results .......................................................................................................... 43

    5.1  Digital Newspaper Selection Criteria.......................................................................... 43

    5.2  Usability Inspection – Heuristic Evaluation ................................................................ 44

    5.3  Task Time .................................................................................................................. 46

    5.4  System Usability Scale (SUS) and Single Usability Metric (SUM) .............................47

    5.5  Think Aloud ................................................................................................................50

    5.6  User Experience Evaluation....................................................................................... 51

6  Conclusion........................................................................................................................ 53

7  List of Figures ................................................................................................................... 55

8  List of Tables .................................................................................................................... 56

9  References ....................................................................................................................... 57

10  Bibliography ................................................................................................................... 60

Appendix A ........................................................................................................................... 63

Appendix B ........................................................................................................................... 68

Appendix C ...........................................................................................................................73

Appendix D ...........................................................................................................................76

Appendix E ........................................................................................................................... 80

4



1 Introduction

1.1 Overview

In recent years, usability has been increasingly recognized as an important quality factor 

used to determine the success of mobile websites and applications (Baharuddin, 2012). Due 

to its importance,  „usability guidelines have become a widely accepted method of bringing  

the cumulative knowledge of usability issues to bear on the software development process.  

While it is generally accepted that guidelines cannot replace the “golden rules” of interface  

design - user involvement, user feedback from early prototypes and iterative development  -  

guidelines  can  play  a  role  in  improving  the  quality  of  the  iterative  steps,  leading  to  an  

improvement  in  quality  and  reduction  (but  not  elimination)  of  the  number  of  iterations  

involved in  the design-evaluate-redesign cycle of HCI development“  (Henninger,  2000, p. 

225). The continuous technological development with a plethora of new devices appearing 

on a near-daily basis, is rapidly changing the publishing industry and the way users interact 

with the digital media. The Apples's iPad, released on April 3rd 2010, is considered to be a 

game-changer that influenced the media experience, most dramatically, revolutionizing the 

way we communicate, create content and access information.

The overall aim of this bachelor thesis will be to shed some light on the iPad usability issues 

in the digital publishing context and to find out how and in what way those issues may affect 

the user experience of the digital product. 

1.2 Hypothesis

The major goal of this study is to test the hypothesis that by applying only 5 most basic 

Jakob  Nielsen's  iPad  app  and  website  context-specific  usability  design  guidelines 

(listed below), the viewing experience of digital newspapers on iPad can be positively 

affected and enhanced improving the overall user experience by at least 10-15%.

5 key digital newspaper context-specific usability guidelines by Jakob Nielsen:

– Avoid read-tap asymmetry which occurs when the content is large enough to read, 

but too small to tap.

– Make touch targets big enough - avoid accidental activation and low discoverability. 

– Consider  swipe  ambiguity -  inconsistent  nature  of  gesture-based  navigation  is 

currently one of the biggest usability issues on iPad affecting both mobile websites 

and applications.
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– Available screen space should be utilized -  Information squeezed into too small 

areas are making the content harder to recognize and manipulate. 

– Excess navigation or as Neilsen calls it TMN - too much navigation, overloads the 

screen providing less space for each individual navigation option. 

Research Questions

This study addressed the following research questions: 

1. What effect does the use of context-specific usability design guidelines have on 

the overall user experience in digital publishing context? 

2. What defines usability of digital newspapers on iPad platform? 

3. How do  the  different  digital  newspapers  compare  in  terms  of  usability  and  user 

experience?

1.3 Research Methodology and Data Collection Methods

The research methodology in  this  thesis  is  based on the mixed methods approach (see 

chapter  3.2). A formative  usability  evaluation  was carried  out  to  identify  and assess the 

usability  problems  of  the  tested  digital  newspapers  and  a  summative  evaluation  was 

performed to evaluate the overall user experience, compare and rank the digital newspapers. 

The main emphasis during the evaluation process was on usability inspection, user testing 

and questionnaires. This thesis is focused on 2 following fields of research: mobile usability 

and digital publishing in the context of Austrian digital media landscape. 

Data collection methods  used in this study  are: heuristic evaluation, think-aloud protocols, 

performance measurements and questionnaires.

1.4 Industry Relevance

Since its introduction in April 2010, the Apple iPad has revolutionized the tablet computer 

industry and changed the way users interact with digital media. „The migration of audiences 

toward digital news advanced to a new level in 2011 and early 2012, the era of mobile and  

multidigital devices“ (Mithchel, 2012). For both 2011 and 2012, the number of tablet users in 

the  EU  grew  at  an  average  rate  of  approximately  130%  annually  (EMarketer,  2012). 

According to the latest Google study conducted in association with Ipsos MediaCT every 

seventh person in Austria owns a tablet computer (Google, 2013).  Apple's iPad dominates 

the Austrian tablet market with an astonishing 65% share (Spectra, 2012). 

Technological change and the increasing use of the internet search function to access the 

information,  primarily  through  large  engines  such  as  Google,  Yahoo  and  Baidu,  have 

changed the habits of readers. 
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Newspapers in Austria just as in all other European countries are on the decline and the 

entire industry  is  experiencing an explosive growth via the digital  offerings.  According to 

Gallup research conducted in 2010 every fourth Austrian above the age of 15 or 28% of all 

internet users surveyed, is reading digital newspapers on a regular daily basis (Johannsen, 

2012).

The result of this research is expected to benefit companies and individuals working in digital 

publishing industry, helping them to gain a better understanding of the relationship between 

the usability of their digital product and the overall user experience it provides on the iPad 

platform.  This is a relatively under-researched area of investigation, and hence could benefit 

all  those who work in  a mobile web environment (web agencies,  designers,  UX experts, 

marketing agencies, publishers, etc.) and help them to develop better user interface design 

patterns  that  will  significantly  increase the usability  of  their  or  their  clients'  iPad apps or 

mobile websites.

1.5 Outline

This introductory chapter explains the context of the research project, clarifies the aims and 

objectives of the study, and indicates the addition to knowledge this will make. It introduces 

the research hypotheses, presents an overview of the research methodology and methods 

adopted, summarizes key findings, and outlines the content of the thesis. 

The remaining chapters are structured as follows: 

Chapter 2 presents a selective review of the literature and includes all thematically relevant 

areas related to the research topic. This chapter gives a definition of all important research 

related terms (such as user experience, usability, digital newspaper, etc.) and provides an 

overview  of  usability  evaluation  methods  (UEMs).  The  UEMs  used  in  this  study  are 

discussed in more detail. 

Chapter 3 introduces the methodological foundations and premises for the main evaluation 

methods used in this thesis. It describes, and justifies where necessary, the data collection 

methods and data analysis methods used in the present study.

Chapter 4 deals with the experimental research focusing on the experiment set up and user 

types. An overview of the test protocol and tasks used in this study is also given.

Chapter 5 introduces the digital newspapers chosen for this study. The research findings 

are presented and discussed, and the research questions are answered in this chapter. 

Chapter 6 states the conclusions of the theoretical and practical considerations in the thesis 

summarizing the results and makes suggestions for further investigations.
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2 Review of the Literature - Definition and Explanation of 

Thematically Relevant Terms

This review of the literature covers all thematically relevant areas related to the investigation 

of digital newspapers in Austria and the iPad usability issues this bachelor thesis is focused 

on. 

2.1 User Experience (UX)

Despite the growing interest in user experience over the past 20 years, it has been hard to 

gain a common agreement on the nature and scope of user experience. As a result of that 

we have several formal definitions of user experience that co-exist and user experience as 

one of the most misunderstood and misused terms in the industry. 

2.1.1 Definition of User Experience

Even though the term user experience has become the popular buzzword in the world of 

designing interactive products, there is still  a lack of consensus about the meaning of it. 

People understand and interpret UX in many different ways. Some use it as a synonym for 

user-centered design (UCD) while some think it means just a well-designed user interface, 

but most often it is confused with usability.

ISO  9241-210  (Ergonomics  of  human-system  interaction)  defines  user  experience  as 

“a person’s  perceptions  and responses that  result  from the use or  anticipated use of  a  

product, system or service” (ISO 9241-210).

However,  this  definition  is  not  specific  enough  because  it  leaves  too  much  open  to 

interpretation.  The additional  notes for the ISO definition explain that  UX includes all  the 

users’ emotions,  beliefs,  preferences,  perceptions,  physical  and psychological  responses, 

behaviors and accomplishments that occur before, during and after use.

„Note 1 to entry:  User experience includes all  the users'  emotions,  beliefs,  preferences,  

perceptions, physical and psychological responses, behaviours and accomplishments that  

occur before, during and after use.

Note  2  to  entry:  User  experience  is  a  consequence  of  brand  image,  presentation,  

functionality,  system  performance,  interactive  behaviour  and  assistive  capabilities  of  the  

interactive system, the user's internal and physical state resulting from prior experiences,  

attitudes, skills and personality, and the context of use.
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Note 3 to entry: Usability, when interpreted from the perspective of the users' personal goals,  

can include the kind of  perceptual  and emotional  aspects typically  associated  with  user  

experience. Usability criteria can be used to assess aspects of user experience“ (ISO 9241-

210).

Figure 1.1: ISO definition of the user experience

The ISO user experience concept is generally quite good, but in some of its facets far too 

complex, giving us a lot to think about – with much of it out of our control. This is one of the 

main reasons why the above mentioned definition approved by an ISO technical committee 

in 2011 never managed to establish itself in the UX community. 

User Experience is involved in all aspects of the product development lifecycle, however  the 

focus of this research will be solely on digital user experience (e.g. websites, applications, 

software).

Lauralee Alben was one of the first industry experts to define the term user experience in 

1996.  According to Alben,  “UX covers  all  the  aspects  of  how people  use an interactive  

product – the way it feels in their hands, how well they understand how it works, how they  

feel about it while they are using it, how well it serves their purposes, how well it fits into the  

context in which they are using it, and how well it contributes to the quality of their lives”  

(Alben, 1996, pp.11-15).

Following Alben's theory, many authors have tried to define UX through different aspects of 

the interaction between the user and the product. For instance, Forlizzi & Ford have defined 

different components that influence UX in user-product interaction: user, product, context of 

use, and social and cultural factors (see Figure 2.1). 
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The  user  influences  user  experience  in  many ways -  through  her/his  prior  experiences, 

emotions  and  feelings,  values  and  cognitive  models  of  hearing,  seeing,  and  touching, 

whereas  the  product  influences  user  experience  through  its  form  language,  features, 

aesthetic qualities, and usefulness.

Figure 2.1:  Forlizzi & Ford's concept of user experience (Nurminen, 2011)

Furthermore, some of the authors have tried to define UX as a system in the specific context, 

where the interaction takes place. According to Kankainen, UX is “the result of a motivated 

action in a certain context. The user's previous experiences and expectations influence the  

present experience, and the present experience leads to more experiences and modified  

expectations“ (Kankainen, 2002, p.32). Kankainen argues that, „it is not enough to satisfy the  

need to generate a positive UX, but the product also needs to match or exceed the user’s  

expectations that formed by the previous experiences“ (Nurminen, 2011).

Figure 3.1:  Kankainen's concept of user experience (Nurminen, 2011)
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Hassenzahl & Tractinsky have expressed a similar view. They define UX as a consequence 

of a „user’s internal state, the characteristics of the designed system, and the context within  

which the interaction occurs“ (Saariluoma and Isomäki, 2009, p.125). „The definition of UX 

given by Hassenzahl & Tractinsky includes user perspective, product perspective and the  

context of interaction perspective. Accordingly, UX is a mixture of these three perspectives:  

product-centered, user-centered and interaction-centered“ (Jacko, 2011, p.29).

After establishing what are the essential components influencing UX, it is very important to 

determine the characteristics of UX itself. Research by Forlizzi & Battarbee suggests that 

there are five aspects relevant to UX: physical, sensual, cognitive, emotional and aesthetic. 

They claim that „UX is inherently personal, as it exists only in the mind of the user. Being  

personal and context-dependent means that UX is also unique and dynamic and thus, nearly  

impossible  to  repeat“  (Nurminen,  2011).  According  to  their  model,  designing  UX  is  not 

possible, but rather designing for UX.

In  order  to  make  the  term  user  experience  easier  to  comprehend,  Finnish  UX  theorist 

Tuomas Nurmien has created a single framework based on the existing theories (see figure 

below).

Figure 4.1:  Tuomas Nurminen's concept of user experience (Nurminen, 2011)

His model illustrates how the UX definitions by Alben, Forlizzi & Ford, Forlizzi & Battarbee, 

Hassenzahl & Tractinsky, and Kankainen are related to each other. „That is, what UX means,  

how it is generated through the interaction between user and product, how characteristics of  

the user, product and context adapt UX, and how previous experiences and expectations  

affect  the  present  UX,  which  then  modifies  those  expectations  and  creates  more  

experiences“ (Nurminen, 2011).
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User Experience Professionals Association describes the UX model in the following manner: 

„Every aspect of the user's interaction with a product, service, or company that make up the  

user's perceptions of the whole. User experience design as a discipline is concerned with all  

the elements that together make up that interface, including layout, visual design, text, brand, 

sound, and interaction. UE works to coordinate these elements to allow for the best possible  

interaction by users“ (UXPA, 2012). This definition is more specific and only includes areas 

we can control or influence when designing the user experience.

Jakob  Nielsen  (one  of  the  world's  leading  experts  on  Web  usability)  claims  that,  „user 

experience  encompasses all  aspects  of  the  end-user's  interaction  with  the company,  its  

services, and its products“ (Nielsen, 2013). In additional notes he goes on explaining that, 

„The first requirement for an exemplary user experience is to meet the exact needs of the  

customer, without fuss or bother. Next come simplicity and elegance that produce products  

that are a joy to own, a joy to use. True user experience goes far beyond giving customers  

what they say they want, or providing checklist features. In order to achieve high-quality user  

experience in a company's offerings there must be a seamless merging of the services of  

multiple disciplines, including engineering, marketing, graphical and industrial  design, and  

interface design“ (Nielsen, 2013). Arguably, this is the most comprehensive definition that 

captures the very essence of user experience.

As one can see from the previous examples UX is associated with a broad range of different 

concepts, including „emotional, affective, experiential, hedonic, and aesthetic variables. … 

Inclusion and exclusion of particular values or attributes seem arbitrary, depending on the  

author’s background and interest“ (Law at al., 2008, p. 2396). 

The definition of UX is an ongoing process in the community and it is not within the scope of 

this study to define UX conclusively. The primary goal of this chapter was to demonstrate the 

theoretical basis, presenting an overview of existing UX frameworks and models relevant for 

further research.

2.1.2 Mobile User Experience 

Mobile  devices  enable  people  to  engage  in  a  broad  range  of  activities,  including 

communication,  entertainment,  personal-information  management,  and  social  networking. 

According to Cisco's Visual Networking Index Global Mobile Data Traffic Forecast Update, by 

the end of  2013, there will  be more mobile devices on Earth than people (Murphy-Kelly,  

2013). The growing demand and intensifying penetration of smart phones and mobile tablets 

have directly given rise to the popularity of mobile user experience within the UX design and 

development communities. But, what does mobile user experience mean, exactly?

The mobile user experience covers the user’s perceptions and feelings before, during and 

after their interaction with a digital product. This interaction can take place through a browser 
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or an app, using a mobile device „that could lie anywhere on the continuum from low-end  

feature phone to high-definition tablet“ (Cerejo, 2012).

In order to understand its very essence, we need to consider the key factors that affect and 

shape  the  mobile  user  experience.  According  to  Virpi  Roto  Finnish  UX  expert,  when 

analyzing  what  makes  the  mobile  user  experience  successful,  one  should  consider  the 

multiple layers of a mobile user experience. Roto claims that there are 3 layers of mobile 

user  experience  and  that  each  layer  comprises  different  factors  and  affects  the  user 

experience on a different level (Hardware usability, browser usability and the usability of the 

websites that mobile users visit). 

However, this theory has one flaw; it covers only the mobile devices that were available at 

that time – feature phones and smartphones. 

Since then, mobile user experience has evolved significantly, changing the way we interact 

with  the  content.  Following  Roto's  theory  Lyndon  Cerejo  user  experience  &  usability 

strategist  identified 12 key components that shape mobile user experience: mobile context, 

user  input,  usability,  trustworthiness,  feedback,  help,  social,  marketing,  functionality, 

information architecture, content, design. Unlike Roto, Cerejo's theory encompasses also the 

tablet devices, that have a crucial part in creating mobile user experiences today.

Figure 5.1:  Elements of mobile user experience (Cerejo, 2012)

As Cerejo points out, the relevance of these elements changes depending on the type of 

device  (feature  phone  versus  smartphone  versus  tablet)  and  the  presentation  interface 

(application versus mobile website). 
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2.2 What is Usability?

„When  it  comes  to  web  design,  the  quality  of  experience  that  users  have  with  a  site  

determines whether it’s successful or not – regardless of how visually catchy the design is“ 

(Clum, 2013). A positive user experience improves effectiveness, efficiency, user satisfaction 

and  loyalty,  drives  sales  and  conversions,  improves  brand  perception  and  employee 

productivity, decreases customer support and maintenance costs while a negative one deters 

visitors from staying or returning. Therefore performance optimization should be a central 

part of the design process if one is aiming for high conversions and user satisfaction. 

ISO defines usability as the „extent to which a product can be used by specified users to  

achieve specified goals with effectiveness, efficiency and satisfaction in a specified context  

of use“ (ISO 9241-11). Where effectiveness, efficiency and satisfaction are described as: 

• Effectiveness: the  accuracy  and  completeness  with  which  specified  users  can  

achieve specified goals in particular environments. 

• Efficiency: the resources expended in relation to the accuracy and completeness of  

goals achieved. 

• Satisfaction: the comfort and acceptability of the work system to its users and other  

people affected by its use (ISO 9241-11)

This is one of the most commonly used definitions, that is slowly but surely becoming the 

main reference of usability. 

According to Jakob Nielsen  „Usability is a  quality  attribute  that  assesses how easy user  

interfaces  are  to  use“  (Nielsen,  2012).  He  claims  that  usability  is  defined  by  5  quality 

components: 

• Learnability: How easy is it for users to accomplish basic tasks the first time they  

encounter the design? 

• Efficiency: Once  users  have  learned  the  design,  how quickly  can  they  perform  

tasks? 

• Memorability: When users return to the design after a period of not using it, how  

easily can they reestablish proficiency? 

• Errors: How many errors do users make, how severe are these errors, and how  

easily can they recover from the errors? 

• Satisfaction: How pleasant is it to use the design? (Nielsen, 2012)
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Apart from being a quality attribute, the word usability can also be used to refer  to methods 

for  improving  ease-of-use  during  the  design  process. However,  usability  should  not  be 

confused with the functionality. It complements functionality, affecting the way how and with 

what effectiveness a system is used, and even whether or not is used at all (Goodwin, 1987).

Usability, in a broad sense, can be considered as a synonym for usability engineering. Any 

system designed for people should be easy to use, easy to learn, easy to remember, and 

helpful to users. John Gould and Clayton Lewis in their article  Designing for Usability have 

identified three design principles for optimal usability:

Early focus on users and tasks

First, designers must understand who the users will be. This understanding is arrived at in  

part  by  directly  studying  their  cognitive,  behavioral,  anthropometric,  and  attitudinal  

characteristics, and in part by studying the nature of the work expected to be accomplished. 

Empirical measurement

Second, early in the development process, intended users should actually use simulations  

and  prototypes  to  carry  out  real  work,  and  their  performance  and  reactions  should  be  

observed, recorded, and analyzed. 

Iterative design

Third, when problems are found in user testing, as they will  be, they must be fixed. This  

means design must be iterative: There must be a cycle of design, test and measure, and  

redesign, repeated as often as necessary“ (Gould and Lewis, 1985, p.300).

Deborah J. Mayhew has expressed a similar view, suggesting that usability engineering - 

usability  design process can be divided into 4 distinct  phases.  According to Mayhew, „it  

includes stages of identifying requirements, designing, evaluating, and building prototypes. It  

also explicitly includes the style guide as a mechanism for capturing and disseminating the  

usability goals of the project“ (Preece et al., 2002, p.195).

In this bachelor thesis, usability is used in the context of human computer interaction (HCI) 

as well  as a quality  attribute of  a system. Usability  engineering,  usability  inspection and 

usability testing were used to describe the research topic.

2.3 Usability Evaluation Methods 

Over the past few decades „a variety of usability evaluation methods (UEMs) have been  

developed  to  evaluate  human interaction  with  a  product;  these  are  aimed at  identifying  

issues or areas of improvement  of  the interaction  in  order to increase usability“  (Hasan, 

Morris and Probets, 2012, p.707). It should be noted that a clear-cut distinction between the 
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methods  is  often  not  possible,  since  UEMs  can  be  used  in  many  different  contexts  for 

different purposes. 

However, there are two main distinguishing criteria that have established themselves in the 

professional literature; namely, the distinction between:

formative and summative evaluation and

expert-based and user-based usability evaluation methods. 

2.3.1 Formative and Summative Usability Evaluation

Depending on the development phase in  which evaluation is performed, it  is  possible to 

distinguish  between  formative  evaluation,  which  takes  place  during  the  design  and 

development stage, and summative evaluation, which takes place after the product has been 

developed and it can be compared with competing products. 

Formative testing is also known as diagnostic testing for its focus on problem discovery. 

According to Genov, the primary focus of researchers using formative testing is to guide the 

design (Genov, 2005) seeking to find, “anything in the product that prevents a target user  

from achieving a target task with reasonable effort and within a reasonable time” (Marshall, 

McManus & Prail, 1990, p. 245). 

This  method  is  mostly  being  used  to  collect  so-called  qualitative  data  (such  as  verbal 

statements or descriptions of observations) in order to identify specific usability problems and 

derive possible solutions from those findings. 

Due to the fast cycle of a product development process, formative evaluation methods are 

usually quick, simple and inexpensive to conduct, but they often lack statistical significance 

and  internal  validity  to  determine  meaningful  problems,  as  a  result  of  which  formative 

evaluation is considered to be unscientific by some of the usability experts (Arnowitz, J. and 

Dykstra-Erickson, 2005).

Typical examples of usability methods, which are used for formative evaluation are: heuristic 

evaluation, think aloud, observation, interviews, card sorting, personas etc...

Table 1.1:  Methodological comparison of summative and formative usability testing (Farrelly, 2009)
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Formative Testing Summative Testing
Scientific Method  Usually no  Yes
Sampling Strategy  Often purposive or convenience  Random or stratified random
Sample Size  Small, often 3-4  Large, often more than 10-50
Data Gathered  Qualitative  Both, emphasis on quantitative
Use of Statistics  May use descriptive  Descriptive & inferential
Location  Laboratory or remote  Often permanent laboratory
Test Objects  Often low to high fidelity prototypes  Often final or partially-complete products



In  contrast,  summative  evaluation  takes  place  after  the  product  development  is  already 

completed (Schweibenz & Thissen 2003) - with the goal to make an overall assessment of 

the product. This method is typically being used to collect quantitative data (such as task 

completion  time,  success  rates,  error  rates  and  so  on).  These  parameters  have  the 

advantage  that  they  can  be  objectively  measured  (Dumas  &  Redish  1999).  Summative 

evaluation offers empirical, reliable data and therefore is considered to be more scientific 

than formative evaluation. 

In practice, summative evaluation can take many forms. The most common usability methods 

used for the summative evaluation are comparative field trail, questionnaires and surveys.

2.3.2 Expert-based and User-based Usability Evaluation Methods

Another  distinguishing  criterion  is  based  on  the  type  of  the  appraiser  consulted  for  the 

evaluation. Usability evaluation methods, can be divided into two subsets: the expert-based 

or  analytical  methods  and  the user-based  or  empirical  methods (Schweibenz & Thissen 

2003).

The user-based or empirical method involves „the process of performing relatively small and  

quick empirical studies to determine what specific design factors are most likely to affect user 

task performance“ (Hix et al., 2004, p.3). It enables the experts to draw conclusions about 

the strengths and weaknesses of the product under examination. „Results of this type of  

evaluation typically are not applicable across a variety of different applications, since the  

purpose of the evaluation is to refine components or features for a specific application“ (Hix 

et al., 2004, p.3).

Methods that can be used for a user-based or empirical evaluation, include usability tests, 

questionnaires, card sorting and focus groups.

The  expert-based  or  analytical  method,  on  the  other  hand,  involves  the  „process  of 

identifying potential usability problems by comparing a user interface design to established  

usability design guidelines“ (Hix et al., 2004, p. 2).  The major advantage of this method is 

that  it  can be completed relatively  quickly.  Analytical  method is  arguably  the most  cost-

effective type of usability evaluation, because it does not involve real users.

Methods  that  can  be  used  for  expert-based  or  analytical  evaluation  include  Heuristic 

evaluation, walkthrough procedures and criteria catalogs.
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2.3.3 Overviw of Usability Evaluation Methods

There are lots of usability evaluation methods available, each with its own advantages and 

disadvantages. They differ in many aspects, such as „resource requirements, costs, results,  

and applicability (i.e., at what stages of the interface development process). There is a wide  

range of methods that one could employ at all stages of system development, which actually  

complicates choosing an appropriate method“ (Ivory, 2001, p.8).     

In practice, making a distinction between the evaluation methods is often difficult, because 

they  can  be  used  in  various  combinations.  The  most  common  usability  methods  are 

introduced in this chapter (Table 2.1) including the methods used in this study.

Usability evaluation methods can be used to expose different types of usability problems; 

therefore, it is often recommended for evaluators to combine the assessment methods rather 

than using them individually. For instance, during a usability test, participants may also be 

asked to complete questionnaires in order to provide subjective input; enabling evaluators to 

gather quantitative and qualitative data (Ivory, 2001).
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Table 2.1.: An overview of UEMs according to Usability Body of Knowledge (EduTechWiki, 2012) 

Method                               Resources Required             Purpose of Method 

___________________________________________________________________________________________

         Brainstorming                     LOW                                          Generates design ideas  

          Card sorting                                   LOW                           Helps structure interface content

          Cognitive walkthrough                    MEDIUM                           Checks structure and flow against user goals

          Context of use analysis                   LOW                              Specifies vital user and product characteristics

          Contextual inquiry                     MEDIUM                       Provides information about users' work context

          Focus group                            LOW                       Elicits user requirements/views through discussion

          Functionality matrix                     LOW                                Specifies functions required to support tasks

          Heuristic evaluation                     LOW                                  Provides expert feedback on user interfaces

          Interactive prototyping                    MEDIUM / HIGH                                          Used for testing with users

          Interview techniques                     LOW                 Provides detailed user experience about product usage

          Observation                        MEDIUM                                                Describes user activity in detail

          Paper prototyping                    MEDIUM                                                  Tests design ideas with users

          Parallel design                   HIGH                        Provides one conceptual design idea from several

          Participatory evaluation                   MEDIUM           Detects task-related usability problems early in design

          Rapid prototyping                   MEDIUM             Allows users to visualize future systems and evaluate

          Scenarios                        MEDIUM        Illustrates requirements and supports conceptual design

          Storyboarding                     MEDIUM                 Visualizes relationship between events and actions

          Surveys                       HIGH                                                     Provides mass data from users

          Task analysis                     MEDIUM                                        Analyses current user work in depth

          User-based testing of design          MEDIUM                Provides recommendations for design improvement

          User-based testing of interaction    HIGH                 Measures usability and identifies interaction problems

          WAMMI - Web site                   LOW                Provides an objective way of assessing user satisfaction

          Contextual inquiry                     MEDIUM                      Provides information about users' work context

     Wireframes                  LOW             Fast and easy concept prototyping that focuses on layout,  

    navigation and high level content 

___________________________________________________________________________________________
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2.3.4 Heuristic Evaluation 

The heuristic evaluation technique (also called expert evaluation) is the most widely used 

usability inspection method. „Usability inspection is the generic name for a set of methods  

that  are  all  based  on  having  evaluators  inspect  a  user  interface  trying  to  find  usability  

problems in the design“ (Jackson, 1997). Besides heuristic evaluation, cognitive walkttrough 

and pluralistic walkthrough are also commonly used usability inspection methods. Cognitive 

walkthrough usually  involves  one or  sometimes a  group of  evaluators  inspecting  a user 

interface by going through a set  of  tasks and evaluate its understandability and ease of 

learning. Pluralistic walkthrough is, on the other hand, more focused on „group meetings 

where users, developers,  and human factors people step through a scenario,  discussing  

each dialogue element“ (Nielsen, 1995).

The main goal  of  the heuristic evaluation is  to  identify „the usability  problems in a user  

interface design so that  they can be attended to as part  of  an iterative design process” 

(Nielsen, 1993, p. 155). The name of this method comes from the set of recognized usability 

principles,  the heuristics. Heuristic Evaluation involves evaluators examining the interface 

and judging its compliance with recognized usability guidelines (heuristics).

Figure 6.1: Usability heuristics by Jakob Nielsen (EduTechWiki, 2012)

Figure 6.1 provides an overview of the most widely recognized usability principles (heuristics) 

used for evaluation. Five evaluators are the recommended number for a thorough evaluation. 

„A quick review by one expert (often without reference to specific heuristics) is usual before a  

user-based evaluation to identify potential problems“ (UsabilityNet, 2006).
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Heuristic evaluation can be conducted at various stages of the development Lifecycle, but it 

is most often used at the beginning of an iterative product development process with the goal 

to provide recommendations for design improvements (Nielsen,  1993).  In the rest  of  this 

section usability testing methods used in this study are presented.

2.3.5 Performance Measurement

This technique is used to collect quantitative data about test participants' task performance 

during usability testing. Most of the time this data is in the form of performance metrics such 

as: task completion time, the ratio between successful interactions and errors, number of 

user errors,  etc...  In order to obtain accurate data and minimize the possible unexpected 

interference, performance measurement should be conducted in a formal usability laboratory. 

During the test any interaction between the evaluator and the participant that could affect the 

quantitative performance data is prohibited.  Performance measurement produces easy to 

analyze quantifiable data which is most useful in doing comparative testing, or testing against 

predefined benchmarks. To obtain trustworthy research results, at least 5 user participants 

are  needed,  while  8  or  more  participants  would  be  more  desirable.  Performance 

measurement can be used in combination with retrospective testing, post-test interview or 

questionnaires so that both quantitative and qualitative data are obtained. This method „can 

be used in initial stages of design to provide benchmarks for the design process or during the 

design cycle to measure the work done thus far against those benchmarks“ (Hom, 2011).

2.3.6 Think Aloud

Think aloud is a popular technique used during usability testing where users are asked to 

verbalize  their  thoughts as they perform a set  of  specified tasks.  Nielsen points  out  the 

relevance of this method for usability testing stating that: „Thinking aloud may be the single  

most valuable usability engineering method“ (Nielsen, 1993, p. 195). „While the focus in user  

testing is primarily on how effectively a user performs the required tasks (and not on how  

users believe they are performing), verbalizations are quite useful in understanding mistakes  

that are made and getting ideas for what the causes might be and how the interface could be  

improved to avoid those problems“ (Usability First, 2013). Thinking aloud is a very effective 

way of getting a lot of good qualitative feedback during testing and it can be used at any 

stage of development.

To ensure a  thorough evaluation study, it is highly recommended that evaluators employ a 

mix of usability methods. For example, usability testing with thinking-aloud protocols can be 

applied  in  combination  with  videotaping/audio  recording  the  session,  eye-tracking  (that 

record  in  which  order  the  user  looks  at  different  parts  of  the  page)  or  short  online 

questionnaires that pop up every now and then during the testing phase.
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2.4 Tablet Computers and Digital Newspapers

2.4.1 Tablet Computers

A tablet computer, or simply tablet, is a mobile computing device that utilizes a touchscreen 

as  its  primary  input  device.  Tablets  are  typically  equipped  with  cameras,  microphone, 

sensors,  accelerometer  and  touchscreen,  with  multitouch  gestures  replacing  computer 

mouse and keyboard.  There  are two types of  touch-screen interfaces for  tablet  devices: 

resistive  and capacitive  screens.  Resistive  systems detect  a  touch on a screen through 

pressure. Tablets that require a stylus often use resistive screens that can be susceptible to 

damage and tend to have poorer resolution than capacitive screens. Capacitive systems, on 

the other hand, detect  changes in electrical  fields,  but don't  rely on pressure.  Capacitive 

systems usually have a higher resolution and they tend to be more robust than resistive 

systems. 

Some manufacturers produce hybrid devices that are part tablet, part laptop computer. While 

some tablets include fold out keyboards, others, such as the Apple iPad, Sony Xperia Tablet 

Z and Google Nexus 7 only offer touchscreen input (An on-screen, pop up virtual keyboard 

that is usually used for typing). All modern tablet devices support human touch input, and a 

stylus is just an option, whereas earlier tablets required a stylus. Most tablets are slightly 

larger and weigh more than the average smartphone or personal digital assistant. There's not 

a strict cutoff size for tablet devices - a typical tablet screen size ranges from app. seven to 

ten inches (measured diagonally) and thickness of the device from 10 to 15 mm. 

The development of tablet devices has deep historical roots and dates all the way back to 

1950s and the time of pen computing. The first attempt to use handwriting recognition with a 

digital  computer instead of a keyboard to input  data was made in 1956 (Dimond, 1957). 

There were a few other attempts to do the same thing during the sixties, but none of these 

went  anywhere.  In  1972  a  computer  scientist  named  Alan  Kay  developed  Dynabook 

concept – a personal computer for children of all ages, describing many of the features and 

technologies modern tablet devices use today. 

The first attempts at building computers that we would think of today as tablets started in the 

eighties (PenPad 200, EO Personal Communicator and Apple Newton); followed by several 

other pen-based tablet computers in the nineties (ATARI ST-Pad, OMI-NewsPad, Webbook 

etc...). In 2000 Microsoft released the first version of their Tablet PC that was quite capable 

and could actually rival laptops of the day in terms of performance. However, it failed to gain 

popularity  among the general  public  because Microsoft  could  not  manage to make their 

tablet small enough to be held in one hand (the device was simply too heavy), the touch-

support did not work in all contexts and there were not enough applications specific to the 

platform.
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2.4.2 Why iPad?

After several unsuccessful attempts with a Newton PDA platform in the eighties and nineties 

Apple realized that the way to build a tablet device was to make a smart phone bigger and 

more capable instead of trying to make a computer smaller. The result was the iPad - first  

successful tablet device. Since its release in March 2010, the iPad has taken the market by 

storm. According to IDC, Apple's iPad accounted for 83% of all "media tablet" sales in 2010 

(IDC, 2011), becoming almost a synonym for the term tablet computer. 

Apple iPad was one of the first  widely adopted devices that does not have a clearly defined 

primary  use,  (media  consumption,  communication,  entertainment,  personal-information 

management, and social networking.) which makes it unique in the history of widely adopted 

consumer products. 

The latest fourth-generation iPad released in November 2012 (iPad with retina display) was 

chosen for this research because of Apple’s flawless integration of hardware and software, 

and greater choice of digital newspapers available in the app store. iPad with retina display 

packs 3.1 million pixels into a mere 9.7 inches of screen and it comes with a battery that lasts 

up to 10 hours. New connectivity options, upgraded HD camera and latest A6X processor, 

which doubles the performance of CPU tasks are just some of the new features. ipad is 

incredibly  thin  and  light.  From  the  A6X  chip  to  the  Retina  display,  each  component  is 

engineered to maximize performance while minimizing size and weight - making the iPad not 

just capable, but portable too. The most important technical specifications of Apple iPad4 are 

listed in Table 3.1. The oprerating system featured on Ipad 4 is proprietary iOS (featured also 

on all other Apple devices).

Figure 7.1:  Size and weight of the iPad4 (Apple Inc, 2013) 
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Table 3.1:  Technical specifications of Apple iPad4 (Apple Inc, 2013)

________________________________________________________________________________________

        Size & Weight Height: 24,12 cm (9.50 inches)

Width: 18,57 cm (7.31 inches)

Depth: 0.94 cm (0.37 inch)

Wight: 652 g (1.44 pounds)

         Display retina display

9.7-inch (diagonal) LED-backlit Multi-Touch 

display with IPS technology

2048-by-1536 resolution at 264 pixels per inch (ppi)

Fingerprint-resistant oleophobic coating

Connectivity 802.11a/b/g/n Wi-Fi (802.11n 2.4GHz and 5GHz)

Bluetooth 4.0 wireless technology

Chip Dual-core A6X with quad-core graphics

Cameras FaceTime HD Camera (1.2MP photos, 720p HD video)

iSight Camera (5MP photos, autofocus, ƒ/2.4 aperture)

Video Recording (1080p HD video recording)

Other features Storage: 16/32/64 GB

Battery life: up to 10 hours

________________________________________________________________________________________  

Figure 8.1:  External buttons and connectors on iPad4 (Apple Inc, 2013) 
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2.4.3 Digital Newspapers

Digital  newspaper is a digital  version of  the printed newspaper,  which can be read on a 

desktop computer, laptop, tablet computer, e-reader or smartphone. Digital newspapers have 

the same legal boundaries like hard-copy newspapers, such as laws regarding libel, privacy 

and copyright, and they can be categorized by the type of distribution, by the type of access 

to their  content  and by their  form.  The distribution  of  the digital  newspapers to the end 

customer  can  be  carried  out  by  digital  publishing  companies  using  a  downloadable 

application or by making the digital newspaper available online, either separately or as an 

online  version of  a  printed periodical.  Information can be provided for  free or  as a paid 

subscription. This goes both for the issues of application-based newspapers (which can be 

purchased or subscribed to only after the application has been acquired) and web-based 

newspapers.  The digital  newspapers  come in different  forms,  that  vary from simple  print 

replicas (a commonly used format is .pdf) to newspapers with rich multimedia content (video, 

audio, interaction possibilities). 

2.4.4 Digital Newspapers in Austria

According to latest ARD/ZDF study published in September 2013, mobile internet usage in 

Germany is growing faster than ever before. „77.2% of people above the age of 14 use the  

Internet compared to 75.9% in 2012, an increase from 53.4 million to 54.2 million.The time  

spent on the Internet has risen considerably too. In 2013, the German Internet user spent  

169 minutes online per day on average, an increase of 36 minutes compared with 2012 (133  

minutes)“ (Krieger, 2013). Mobile devices with on-the-go access have contributed to the rapid 

growth in mobile internet usage from 23% in 2012 to 41% in 2013. Tablets have gained 

popularity too: in 2012 they were present only in 8% of Internet user households, now they 

can be found in 19%. Number of iPad users has also risen from 4% in 2012 to 11% in 2013. 

The ARD/ZDF study reports that information applications (news, weather, train schedules) 

are  most  frequently  used  tablet  applications  with  over  20%  usage  share  in  Germany 

(ARD/ZDF, 2013).

The similar situation is in Austria, too. According to the latest research by ÖWA (Austrian web 

analytics) conducted in August 2013, 18,9% of total  internet traffic in Austria comes from 

mobile  devices  (Smart  phones,  feature  phones,  tablets,  portable  media  player,  etc.), 

equipped with a mobile operating system.
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Figure 9.1:  Usage share of operating systems in Austria for August 2013 (ÖWA, 2013)

ÖWA study reports that 81,1% of Austrian adults use the internet (86,6 % of men and 75,8 % 

of all women in Austra). The use of mobile devices to access the Internet is becoming the 

medium of choice, with more than one-third (36,3 %) of all Internet users surveyed doing so 

daily, according to last years 2012 ÖWA plus study. Recent research conducted by Accenture 

across  13  countries  in  Europe,  Latin  America  and  South  Africa  suggests  that  gender 

differences  in  mobile  internet  access  are  narrowing  in  most  of  the  European  countries. 

However, there are, of course, some countries such as Finland and Austria (with 76% of men 

and 66% of women using mobile internet) where the gender bias is significantly broader (See 

Figure 10.1).

Figure 10.1:  Gender differences in mobile internet access (Accenture, 2012)
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The rate of smartphone usage in Austria has greatly increased  from 36% in 2012 to 48% in 

2013. Number of iPad users has also risen from 7% in 2012 to 15% in 2013 which has led to 

an 0,5% increase in the average number of devices per person from 2 in 2012 to 2,5 devices 

per person in 2013. 

According to the latest Google study conducted in association with Ipsos MediaCT every 

seventh person in Austria owns a tablet computer (Google, 2013). Thanks to the growing 

popularity of mobile devices, the cross-platform, multi-screen usage has also increased. Only 

32% of of Internet user households in Austria are using exclusively their desktop personal 

computer to access the internet. Smartphones and personal computers are used by 35% of 

online users; 12% of them use tablet as the third device, beside smartphone and personal 

computer. According to the Google study, 3% of people above the age of 14 use personal 

computer and tablet simultaneously.  Smartphone as the only device to access the internet is 

used by 1 % of the Austrian internet population.

The Austrian media landscape is dominated by a several big private publishing companies 

such as Styria Media Group AG, WAZ Media Group, Verlagsgruppe NEWS GmbH and the 

public broadcaster ORF. „There are 18 daily newspapers, of which a few are high quality  

papers,  and some are mid-market  papers and tabloids.  The one with probably  the most  

impact is the “Kronen Zeitung”, commonly known as “Krone”. It reaches nearly every second  

Austrian and the daily copies printed are nearly one million“ (Hörgel, 2010). 

Although the decline of the print newspapers in Austria is not that strong as in most other 

European countries,  the transition from print to digital  is  becoming increasingly apparent. 

According to last years Gallup research every fourth Austrian above the age of 15 or 28% of 

all internet users surveyed is reading digital newspapers on a regular daily basis (Johannsen, 

2012).  One  half  of  them  spends  10  minutes  per  day  on  average,  doing  so.  It  is  very 

interesting that digital newspaper are being read almost exclusively at home. 5% of Austrian 

adults read digital newspapers at work and 12% at home (Spectra, 2012). 

Although there are over 400.000 tablet  users in  Austria  and Apple's  iPad dominates the 

market with an astonishing 65% market share, only 2% of iPad users are actually using it to 

read digital newspapers on a daily basis (Spectra, 2012). The main reason for that is the fact 

that Austrians trust in print media more than in any other media. 58% of people surveyed 

believes  that  traditional  print  newspapers  are  still  the  best  and  most  reliable  source  of 

information, while 16% believe that digital newspapers are better option. However, there is a 

wide generation gap; 41% of the young population feel  better informed trough online news, 

which are faster more reliable and help them to form an opinion.

Currently the leading daily newspaper in Austria is der Standard with 15.290.530 visits in 

August 2013 and total reach of 25,8% of the Austrian internet market, according to the ÖWA 

plus study. 
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Vast  majority  of  the  daily  newspapers  and  magazines  already  have  a  mobile  /  tablet 

optimized version, and the rest of print newspapers is either planning or have already started 

implementing it.

2.5 The  Current State of Research

Since its introduction in April 2010,  the Apple iPad has revolutionized the tablet computer 

industry and changed the way we use the web.  However,  there hasn't  been much iPad 

specific  studies  published  yet.  Most  of  the  available  sources  are  paid  UX  surveys  and 

reports,  that  deal  with  the  commercial  aspects  of  iPad's  usage,  focusing  on  its  mobile 

commerce  potential  and  the  statistical  investigation  of  various  mobile  markets. 

(Demographics,  context  of  use,  etc.).  GFK research (Gfk,  2012)  Spectra  Marktforschung 

Study (Spectra, 2012) and Accenture's Mobile Web Watch 2012 (Special Edition: Germany, 

Austria, Switzerland), just to name a few. 

Over the past two years iPad has become a very popular and powerful educational tool for 

classrooms.  Beyond  the  immediate  benefit  of  engaging  students,  iPads  can  improve 

education efficiency and standards, changing the way students learn. There is a number of 

studies on iPad usability and user experience, dealing with its educational aspect. Most of 

them  are  focused  on  assessing  iPad's  potential  in  the  education  sector  and  limited 

exclusively to the US market.

The most comprehensive iPad usability study so far has been published by Nielsen Group. It 

consists of two reports written by Jakob Nielsen & Raluca Budiu in 2010 and 2011. The first 

report contains empirical data from testing iPad usability in 2010, immediately after the first 

iPad tablet became available to the public. The second follow-up study updates the 2010 

usability findings with the results of new tests conducted in 2011.

The latest report by Jakob Nielsen & Raluca Budiu, shows that the user experience of mobile 

websites and apps is improving, slowly but steadily. The average success rate increased 

from 59% in 2010 to 61% in 2011. A dedicated mobile websites have become a must, and 

applications get even higher usability scores. Most of the usability design guidelines form the 

first report were confirmed and from the 1st to the 2nd edition of Nielsen's mobile usability 

report, the number of design guidelines increased from 85 to 210. This was caused partly by 

the fact that there were much more information about mobile usability available, and partly 

because requirements have increased. „Sites and apps have definitely gotten better, raising  

the bar for acceptable user experience, and thus increasing the number of guidelines that  

designers should follow“ (Nielsen, 2011).
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The key findings from the 116 page long report on iPad app and web site Usability related to 

digital newspaper are recapped below:

REPLICATED FINDINGS from 2010

1. Read-tap asymmetry 

According  to  Nielsen's  report  websites  are  generally  very  usable  on  the  iPad. 

However  the  report  cautions  of  a  design  issue  Nielsen  labels  as  read-tap 

asymmetry,  which occurs when the content is large enough to read,  but too small to 

tap.

2. Accidental activation & low discoverability. 

Accidental  activation due to unintended touches may cause a lot  of  problems for 

users, particularly in apps lacking a back button. Too small touchable areas located 

too close together are increasing the risk of touching the wrong one. Active areas that 

do not look touchable may lead to low discoverability.

3. Users  don't  like  typing  on  a  touchscreen and  therefore  tend  to  avoid  the 

registration process. 

NEW FINDINGS

1. Swipe ambiguity - inconsistent nature of gesture-based navigation is currently one 

of  the  biggest  usability  issues  on  iPad  affecting  both  mobile  websites  and 

applications. Offering a possibility of having multiple items on the same screen that 

can be swiped to the user may lead to a confusion. Also, swiping in the wrong spot,  

because the proper spot  wasn't  identified,  may lead one to assume the app was 

broken. 

2. Importance of headlines -  The way newspaper headlines are being used on iPad 

differs from the desktop computer! The research has shown that most users read only 

a few articles per session,  and spend most  of their  time scanning headlines  and 

summaries for something of interest. That’s why it’s essential to provide extra space 

for the browsing activity, especially if there are a lot of news stories to go through.

3. Available screen space should be utilized -  Information squeezed into too small 

areas are making the content harder to recognize and manipulate. 

4. Excess Navigation or as Neilsen calls it TMN: too much navigation overloads the 

screen offering less space for each individual navigation option. In his report Nielson 

singles out content popovers as being unnecessary and off-putting to the viewer. 

5. No splash screens – According to Nielsen user should be able to go straight into the 

site/app. Splashes (compulsory introduction screens) irritate users. 
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Nielsen's  report  suggests  that  iPad  usage  is  heavily  dominated  by  media  consumption 

(playing games, checking email and social network sites, watching movies and videos, and 

reading  news).  According  to  the  report  the  future  is  bright  for  touch-driven  tablet  user 

experience, although there are still a lot of usability issues that need to be overcome.   

However, neither Nielsen, nor any other of the existing studies relating to the iPad usability 

and digital newspapers I was able to came across, does not deal with the way iPad usability 

design guidelines affect the overall user experience in a digital newspaper context, which is 

the primary focal point of this study.

3 Methodology

3.1 Project Aims

This study intends to find out if the viewing experience of digital newspapers on iPad can be 

positively affected and enhanced by applying only a few basic usability design principles (see 

chapter 1.2.) and to determine what impact does this have on the overall user experience.

There are four aims to this project, described below: 

1. Investigation of existing digital newspapers in Austria 

2. Usability evaluation of digital newspapers in the test

➔ Formative usability inspection (heuristic evaluation + think aloud) 

➔ Summative usability testing (performance measurements)

3. Summative UX evaluation of digital newspapers (web based questionnaires)

4. Analysis and comparison of the results to confirm or dispute the hypothesis

3.2 Research Methodology

The research methodology adopted in  this  thesis  is  based on a mix of  quantitative  and 

qualitative methods used to collect primary data. This technique is often referred to as mixed 

methods research which is premised on the idea that the use of quantitative and qualitative 

approaches in combination provides a better understanding of research problems than either 

approach alone.  According  to  Creswell  and  Clark  there  are  three ways in  which  mixing 

occurs:  „merging  or  converging  the  two  data  sets  by  actually  bringing  them  together,  

connecting the two data sets by having one build on the other, or embedding one data set  

within the other so that one type of data provides a supportive role for the other data set “ 

(Creswell and Clark, 2010, p.7), which is used as a main research method in this thesis.  
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An overview of different evaluation methods used in this study to gather a combination of 

quantitative and qualitative data is given below:

Figure 11.1:  Three ways of mixing quantitative and qualitative data (Creswell and Clark, 2010)

Figure  11.1  visually  depicts  3  ways  of  combining  different  data  sets.  First,  a  formative 

usability evaluation of the digital newspapers was carried out. This involved both usability 

inspection and usability testing. 

3.2.1 Usability Inspection - Heuristic Evaluation

In order to identify usability problems of the digital newspapers on iPad heuristic evaluation 

based on Jakob Nielsen's usability design principles was carried out prior to the usability 

testing. Heuristic evaluation is an extremely cost effective way of spotting usability problems, 

that  helps  evaluators  design  appropriate  use  cases  for  usability  testing.  However,  this 

method should not be viewed as a substitute for usability testing with the actual intended 

users of a product.

According to Nielsen,  „individual  evaluators can perform a heuristic evaluation of  a user  

interface on their own, but the experience from several projects indicates that fairly  poor  

results  are  achieved when relying  on single  evaluators“ (Nielsen,1995b).  This  evaluation 

method  is  often  distinguished  from  traditional  usability  testing  in  that  the  evaluation  is 

typically conducted by usability specialists or domain-area experts („double specialists“ with 

expertise in the specific kind of interface being evaluated), rather than by the actual intended 

users of a product. 

In 1993, Nielsen and Landauer determined that the maximum cost – benefit ratio, derived by 

weighing the costs of testing and the benefits gained, is achieved when testing is conducted 

with three to five participants, as shown in the Figure 12.1.
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Figure 12.1:  Curve showing the proportion of usability problems in an interface found by heuristic 

evaluation using various numbers of evaluators (Nielsen, 2000)

According  to  Nielsen,  „the  most  striking  truth  of  the  curve  is  that  zero  users  give  zero 

insights. As soon as you collect data from a single test user, your insights shoot up and you 

have already learned almost a third of all there is to know about the usability of the design“ 

(Nielsen, 2000). He suggests that after the fifth user, the evaluator is just „wasting time by 

observing the same findings repeatedly but not learning much new“ (Nielsen, 2000).

At  roughly  the  same time, Robert  Virzi,  a  researcher  at  GTE Laboratories,  reported his 

findings from small studies in “Streamlining the Design Process: Running Fewer Subjects” 

and  “Refining  the  Test  Phase  of  Usability  Evaluation:  How Many Subjects  Is  Enough?”. 

James Lewis,  a  researcher  at  IBM,  published  his  research  results  in  “Sample  Sizes  for 

Usability Studies: Additional Considerations.” „Virzi and Lewis each found that small studies  

uncover 80% of the findings from a particular test. Nielsen and Landauer said the number  

was 85%“ (Barnum, 2011).

In summary, it can be stated that small studies are very efficient and that they can uncover 

between 80 – 85% of the findings from a particular test (Not to be confused with uncovering 

80 – 85% of usability findings for the entire product).

The total number of usability problems is close to infinite, which makes it virtually impossible 

to identify all of them. Instead, one can only quantify the percent of the identified problems, 

that affect a certain percent of users given a specific set of tasks. 

The decision to conduct the entire formative usability evaluation using 5-participants tests is 

based on the above-mentioned findings.
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3.2.2 Usability Testing – Think Aloud & Performance Measurement

Usability testing based on on Jakob Nielsen's usability design guidelines was carried out to 

analyze, compare and rank usability issues of the leading digital newspapers in the Austrian 

mobile  landscape.  Five participants (see chapter  4.2)  took part  in  a  a 30 min hands-on 

evaluation  of  the  selected  iPad  applications/web  sites.  The  users  were  timed  for  task 

completion and asked to participate in a thinking aloud protocol. In order to obtain accurate 

data and minimize the possible  unexpected interference,  performance measurement was 

conducted in a formal usability laboratory. All sessions were audio taped and include screen 

capture  -  used  for  further  analysis.  Conducted  usability  tests  have  proven  to  be a  very 

effective method of data collection.

Subsequently, a summative user experience evaluation of the leading Austrian iPad digital 

newspapers was carried out. 

3.2.3 Web Based Questionnaires

Questionnaires are one of the most widely used data collection methods. There are several 

kinds of questionnaires that can be used in user experience evaluation. In this study, web 

based questionnaires in combination with free browsing (see chapter 4.2) was employed to 

provide valid, reliable and comprehensive quantitative data sets on user experience, as well 

as to score the designs and usability issues of the tested digital newspapers. 

„Questionnaires often make use of Checklist and rating scales. These devices help simplify  

and  quantify  people's  behaviors  and  attitudes.  A  checklist  is  a  list  of  behaviors,  

characteristics, or other entities that the researcher is looking for. Either the researcher or  

survey participant simply checks whether each item on the list is observed, present or true or  

vice  versa.  A  rating scale  is  more  useful  when a behavior  needs to be evaluated  on  a  

continuum. They are also known as Likert scales“  (UW-Eau Claire, 2004).  The web based 

questionnaires used for the summative evaluation in this study included checklists and Likert-

scale questions, as well as yes/no questions about the application/web site and overall user 

experience. 

User  testing  and data  collection  are arguably  the most  essential  aspects of  any type of 

research work. However, 5 participants are clearly insufficient for a summative test. Jakob 

Nielsen's recommendation based on his research on how to calculate the margin of error for 

a sample mean (as shown in figure 13.1), is to test 20 users in quantitative studies. 
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Figure 13.1:  Determining the number of users to test (Nielsen, 2006)

According to Nielsen, quantitative method is „very expensive, because test users are hard to  

come  by  and  require  systematic  recruiting  to  actually  represent  your  target  audience“  

(Nielsen, 2006). He suggests that quantitative method „requires four times as many users as 

simple user testing“ (Nielsen, 2006).

Jeff Sauro, statistics and user experience expert, has expressed a similar view. He claims 

that  „there  are  many variables  that  affect  the  number  of  users  people  test  such as  the 

product type, budgets and industry“ (Sauro, 2010). The results of his research published in 

the article „How Many Users Do People Acctualy Test? “ show that respondents were testing 

on average almost 3 times as many users on their most recent Summative test compared to 

their most recent Formative test. 

Figure 14.1:  Average number of users in summative tests (Sauro, 2010)

Sauro's study shows that  91% of respondents tested more than 5 users in Summative tests. 

„Of the 68 respondents who had conducted a Summative usability test, most (70%) reported  

testing less than 15 users. The median number of users tested was 12“ (Sauro, 2010). 
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In contrast to the above-mentioned studies, ISO 20282 recommends a sample size of at 

least 50 participants (Travis, 2012).

It  is  worth  noting  that  the  experience  and  competence  of  the  evaluators  affects  results 

considerably;  probably  even  more  than  participant  group  size.  The  decision  to  limit  the 

number of participants to 20 and to conduct summative user experience evaluation using a 

smaller sample size is largely based on Nilesen's and Sauro's research findings, but also on 

the fact that testing 50 or 100 participants simply could not be implemented, due to the very 

limited time and resources available for this project. 

3.2.4 Research Findings and Data Analysiss

Quantitative  methods  of  data  analysis  are  arguably  the  best  and  fastest  way  to  get 

meaningful results from a large body of qualitative data. The main advantage of this method 

is that it  provides the means to separate out the large number of potentially confounding 

factors that often obscure the main qualitative findings. The quantitative analytical approach 

also allows „the reporting of summary results in numerical terms to be given with a specified  

degree of confidence“ (Abeyasekera, 2002, p.1). Precisely for this reason the quantitative 

method  was  used  to  analyze  and  compare  summative  (quantitative)  data  sets  with  the 

formative (quantitative) research findings in order to confirm the hypothesis.

4 Experiment Design

Review of the Literature - definition and explanation of thematically relevant terms, project 

aims and research methodology have been presented in the previous chapters. This chapter 

introduces the experimental setup and all the essential elements of the user testing process 

(Such as scope, purpose, sessions, equipment, participants, scenarios, metrics, etc.) for both 

usability evaluation and summative user experience evaluation. 

The usability evaluation in this study was conducted in two phases. Usability inspection was 

carried out first, to help in the task design (see chapter 4.4). During the first project phase, 

research  focus  was  set  to  the  analysis  and  evaluation  of  leading  digital  newspapers  in 

Austria. The usability testing phase started immediately after the phase one was successfully 

completed. The evaluation methods chosen for this study were performance measures, think 

aloud  and  questionnaires.  The  websites  that  were  examined  in  this  study  are: 

diepresse.com, derstandard.at and krone.at.

The goal of usability testing was to evaluate and compare the usability of 3 leading digital 

newspapers in Austria based on 5 most basic Jakob Nielsen's iPad app and website context-

specific usability design guidelines (see chapter 1.2). 
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4.1 Experimental Setup

The experimental setup used in this study is depicted in Figure 15.1. Participant sat at the 

table with an iPad placed in front of him. The facilitator of the session sat on the left side 

positioned slightly behind the test user. Thanks to the ideal viewing distance and viewing 

angle the facilitator was able to observe the session progress without distracting the user. 

Figure 15.1:  Usability test setup showing: 1. Facilitator position, 2. User position, 3. Usability test script, 

4. Test scenarios, 5. iPad running usability testing software (UX Recorder), 6. Computer running iPad 

screen capture software (Reflector).

Before the start of the test session, an introductory free browsing part was carried out to help 

the participants to familiarize themselves with the testing equipment.

Figure 16.1: Experimental setup showing FLTR: digital voice recorder, participant signing the consent & 

recording release form, free browsing before the start of the test session. 
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During the usability test session iPad was fixed in a stable position with an easily adjustable 

table stand (See Figure 15.1). That way the user's face could be captured via the camera, 

their audio through the microphone and their on-screen gestures such as taps, swipes and 

scrolling  behavior  recorded,  using a usability  testing tool  -  UX RECORDER.  The built-in 

browser in UX RECORDER provided simple controls to record, pause or stop test sessions. 

Figure 17.1. shows a screenshot of the usability test session captured by UX Recorder.  

Figure 17.1:  UX Recorder capturing user's face, their audio and on-screen gestures

The experiment software was operated by facilitator (Directly  on the testing device).  The 

iMac computer running Reflector (iPad screen capture software) was positioned so that it 

was visible to the facilitator but not to the participant. The Reflector was operated by the 

facilitator  and used as an additional  measure of  monitoring,  beside previously  mentioned 

user observation conducted in a free form. 

4.2 Test Users 

The number of participants recruited to conduct the usability testing was five, three of which 

were web design/UX experts (Professional web designer, UX designer and student of web 

design) and two digital publishing experts (Journalist and editor in chief). All participants were 

recruited from one of the leading Viennese web design agencies and 2 very popular digital 

lifestyle portals/magazines. The participants were personally invited via email or phone to 

take part in this study.

Table 4.1:  Usability evaluation – Test user profiles
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Sex Age in years Domains of expertise
Evaluator 1 male 34 Front-end web development
Evaluator 2 female 26 UX design
Evaluator 3 female 28 Digital-media & marketing
Evaluator 4 male 25 Web design & UI design
Evaluator 5 male 27 Journalism & digital publishing

        Note. Evaluators had previous experience with testing device.



Required sample size for the summative user experience evaluation of the leading Austrian 

newspapers on iPad was 20 test users. Most of the participants were recruited through the 

use  of  social  media  -  the  SAE  student  Facebook  groups  or  personalized  web  survey 

invitations. All participants taking part in this study had to be 18 years of age or older and to 

be native German speakers. These were the only 2 participation requirements.  The user 

statistics for the user experience evaluation are summarized in Figure 18.1.

Figure 18.1:  Summative UX evaluation - test user statistics

All participants were asked to answer several background questions before the start of the 

test session (Subjective metrics), such as „Do you currently own an iPad?”, „Have you ever 

used  an  iPad before?”  „How often do you read digital  newspapers?“  etc...  The pre-test 

survey questions were included in the testing process as a part of the usability test script as 

well as a part of the online survey and can be found in Appendix B and Appendix E. 

The reasons for making the decision to limit the number of participants to small sample size 

of 5 test users for usability inspection/usability testing and 20 participants for the summative 

user experience evaluation are elaborated in chapter 3.2.

4.3 Test Protocol

All usability test sessions in this study were conducted according to following protocol:

1. Before the participant arrived, the facilitator performed all set-up tasks for the session. 

a) TESTING DEVICE (iPad tablet computer) was wiped clean and turned on with the UX 

Recorder  (Usability  testing  software)  already  running  set  to  the  home  page  of 

diepresse.com website.

b)  MONITORING DEVICE (iMac desktop computer)  was turned on with the iPad screen 

capture software (Reflector) running.

c)  PARTICIPANT  PAPERWORK  (Consent  and  recording  release  form,  pre-test  survey, 

session instructions and tasks) was printed out and placed on the table.

2. Upon arrival at the lab, the participant was welcomed to the usability test session and 

asked to mute or turn off his/her mobile phone.
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3. After a brief introduction to the project participant was asked to sign consent and recording 

release form.

4. Once the participant has completed all of the necessary forms, the pre-test (background) 

survey has been implemented.

5.  Before starting with the specific  tasks,  the participant  was given instructions to “think 

aloud” during the evaluation as well as given a reminder that he/she will be recorded and 

monitored by screen-capture software during his/her evaluation session. 

6. After very short free browsing part, that followed (Tasks that required the participant to 

interact  with the iPad,  in  order to prevent  the UX recorder application being accidentally 

closed), facilitator started the usability testing software and evaluation session begun. 

7. During the main usability testing session each user was asked to complete 3 scenarios 

consisting of 5 specific tasks each. 

8. After participant completed all tasks, facilitator stoped the screen recorder and saved the 

file.

9. The user was asked to fill out the System Usability Scale (SUS) questionnaire.

10. At the end of the session, the user was thanked for taking part in the study and escorted 

out.

Usability test script,  including a brief  introduction to the project,  test instructions, pre-test 

survey and task descriptions, is included in Appendix B. 

4.4 Experiemental Sessions and Tasks

Each usability test session conducted in this study consisted of 15 experiment tasks grouped 

into 3 different scenarios (S1: diePresse.com, S2: derStandard.at and S3: krone.at). Each 

scenario had five specific tasks designed to determine the outcome of a particular objective. 

This meant that each task was based on at least one of the Nielsen's iPad app and website 

context-specific usability design guidelines (1.2)  and related to  the viewing experience of 

digital newspapers on iPad. The aim of experimental tasks was to direct the users towards 

the usability  problems in  order  to find out  how would they  cope with  them.  The biggest 

challenge in the task design process was to address problems evenly, emulating the natural 

usage of the digital newspapers tested. The task scenarios were designed to be realistic, in 

order  to  get  relevant  quantitative  data.  On  average,  the  experimental  session  took 

approximately 30 minutes. 

The fifteen tasks users were asked to complete are presented in table 5.1. A brief overview of 

usability aspects and Nielsen's design guidelines tested is given after each task.
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Table 5.1:  Usability test – task overview 

_______________________________________________________________________________________________

        SCENARIO 1: diepresse.com                      

1.  Read  the  headline  for  the  top  story  on  the  home  page.  Select  that  article  to  read  and  

navigate to the story page. Scroll trough the article as if you were skimming it.

USABILITY ASPECT: Page layout, task orientation, navigation & information architecture

DESIGN GUIDELINE: Touch target size, read-tap asymmetry, available screen space  

2. Find the latest football results for the Austrian Bundesliga and read them aloud.

USABILITY ASPECT: Page layout, task orientation, navigation & information architecture

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry

3. Navigate to the weather and read aloud current temperature in Vienna.

USABILITY ASPECT: Task orientation, navigation & information architecture, visual deign

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry

4.  Navigate to the culture section (KULTUR) and fnd the “Body Count: Die tödlichsten Filme und  

Schauschpieler ” movie article.  Find the option to share the article and click to share the story  

via e-mail. Cancel before sharing. Return to the home page.

USABILITY ASPECT: Task orientation,  navigation & information architecture,  page layout & visual  deign

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry, available screen space

         5. Find the gallery and navigate to the following article (INTERNATIONAL - “Top 10: Die reichsten 

Menschen der Welt”) and scroll through the photos. Go to the last photo in the gallery and share it 

via e-mail (cancel before sharing). Exit out of the gallery and return to home page.

USABILITY ASPECT: Task orientation,  navigation & information architecture,  page layout & visual  deign

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry, swipe ambiguity

SCENARIO 2: derstandard.at                      

1. Read the headline for the top story on the home page. Select that article to read and navigate to 

the  story  page.  Scroll  trough  the  article  as  if  you  were  skimming  it.  Find  the  option  to  

comment the article and try to post your comment. (Cancel before posting a comment).

USABILITY ASPECT: Page layout, task orientation, navigation & information architecture, data entry

DESIGN GUIDELINE: Touch target size, read-tap asymmetry, available screen space 

2.  Find the latest F1 (Formel1) news and sort them chronologically. Read the headline of the top 

story in that section aloud.

USABILITY ASPECT: Page layout, task orientation, navigation & information architecture, content quality

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry, available screen space 
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3. Navigate to the weather and read aloud current temperature in Innsbruck.

USABILITY ASPECT: Task orientation,  navigation & information architecture,  page layout & visual  deign

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry, available screen space 

4. Navigate to the web section and fnd the latest game review. Find the option to share the article 

and click to share the story via twitter. Cancel before sharing. Return to the home page.

USABILITY ASPECT: Task orientation, navigation & information architecture, page layout, feedback

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry, available screen space

5. Navigate to the lifestyle section and fnd the latest fashion trends article (Modetrends top story). 

Select that article to read and enlarge frst 2 pictures on the left. Exit enlarged view and return to 

home page.

USABILITY ASPECT: Task orientation,  navigation & information architecture,  page layout & visual  deign

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry, swipe ambiguity.

SCENARIO #3: krone.at                      

1. Read the headline for the top story on the home page. Select that article to read and navigate to 

the story page.  Scroll trough the article as if you were skimming it. Find the option to share the  

article and click to share the story via Facebook. Cancel before sharing.

USABILITY ASPECT: Page layout, task orientation, navigation & information architecture, feedback

DESIGN GUIDELINE: Touch target size, read-tap asymmetry, available screen space

2. Find the sports videos (Sport Videos) and read the headline of the second top story in that section 

aloud. Select that video to watch and navigate to the video page. Play the video.  Pause the video 

after 5 seconds and return back to the sports section.

USABILITY ASPECT: Page layout & visual design, task orientation, navigation & information architecture  

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry, available screen space 

3. Navigate to the weather and read aloud current temperature in Salzburg.

USABILITY ASPECT: Task orientation,  navigation & information architecture,  page layout & visual  deign

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry, available screen space 

4. Navigate to the Stars & Society section and fnd the latest music article. Change the font size of 

the text in that article. Then change it back.

USABILITY ASPECT: Task orientation, navigation & information architecture, page layout, feedback.

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry, available screen space

5.  Navigate  to  the  car  section  (Auto)  and fnd the  latest  BMW article  (Sport-Oberklasse:  Neue  

Generation: BMW bringt 2015 den “M-Siebener”). Select that article to read and navigate to the story 

page. Scroll through the photos and go to the last photo in the gallery. Return to the home page.

USABILITY ASPECT: Task orientation, navigation & information architecture, page layout & visual deign.

DESIGN GUIDELINE: Excess navigation, touch target size, read-tap asymmetry, swipe ambiguity.

_______________________________________________________________________________________________  
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4.5 Metrics

In order to assess the quality of user experience following metrics were used in usability 

evaluation process:

1. Completion rates - Often referred to as the fundamental usability metric, or the gateway 

metric, completion rates are a simple measure of usability. It's typically recorded as binary 

metric (1=Task Success and 0= Task failure).

2. Task time - measures how long does it take users to complete a certain task. According to 

the ISO standard, total task duration is the de facto measure of efficiency and productivity. 

The geometric mean provides the most accurate measure of the middle task time for sample 

sizes less than 25 and was used in this study.

3. Error rates - record any unintended action, slip, mistake or omission a user makes while 

attempting to complete a given task.

4. System Usability Scale (SUS) - „is a simple, widely used 10-statement survey developed 

by John Brooke while at Digital Equipment Corporation in the 1980s as a “quick-and-dirty”  

subjective measure of system usability. The tool asks users to rate their level of agreement  

or disagreement to the 10 statements—half  worded positively,  half  negatively—about the  

software under review“ (Mclellan et al., 2012, p. 56).

5. Single Usability Metric (SUM): encapsulates effectiveness,  efficiency and satisfaction 

into a single metric. SUM is a standardized average score tipically composed of 3 metrics: 

completion  rates,  task-level  satisfaction  and  task  time.  It  mostly  used  when  comparing 

competing products or reporting on corporate dashboards.
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5 Experiment Results

5.1 Digital Newspaper Selection Criteria

According to Statistik Austria, the total reach for daily newspapers in 2012 was 5.224 million 

readers or 72.8% of the adult population. Die Kronen Zeitung achieved the greatest reach 

with 2,887 million readers and a 37,4% share, followed at a distance by Heute with 13,9% 

and Kleine Zeitung (Graz Klagenfurt) with a 11,3% share. In the market segment for premium 

newspapers Der Standard was at the top of the list with its reach of 5% in front of die Presse 

and Salzburger Nachrichten with a 3,7% share each (Statistik Austria, 2013).

In the online newspaper segment, however, the situation is slightly different.  According to 

ÖWA research, derStandard.at is the most read Austrian digital newspaper, with 17.142.403 

visits, 80.821.140 generated page impressions and a monthly audience of 1.560.000 visitors. 

The online version of Kronen Zeitung - Krone.at is in second place with 9.938.519 visits and 

an audience of 1.227,246 visitors, followed by the diepresse.com with 4.842.598 visits and 

778.896 unique visitors per month (ÖWA 2013).

The  ever  increasing  sophistication  of mobile  technology  is  substantially  and  rapidly 

expanding the audience of  newspaper media in  Austria.  An overview of mobile audience 

engaging with digital newspaper content is shown in Figure 19.1. 

Figure 19.1:   Share of mobile visits in Austrian online market 

The iPad market share statistics for digital newspapers in Austria are not being monitored yet 

and they are given only as a part of the mobile segment which includes combined data for 

smartphone and tablet devices. 
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An overview of digital newspapers in the Austrian mobile market based on the data taken 

from ÖWA research is given in Table 6.1.

Table 6.1:  Leading digital newspapers in Austrian mobile market

After researching various newspapers, der Standard (derstandard.at) was selected as one of 

the first  German-language newspapers on the web (launched in 1995) and Austria's leading 

digital newspaper both in desktop and mobile segment. Die Kronen Zeitung (krone.at) on the 

other  hand,  was chosen as  the most  popular  Austrian daily  newspaper  with  the biggest 

combined print and online readership estimated to  over 4 million readers. And finally, Die 

Presse (diepresse.com) has been selected as Austria's leading daily  (though far  from its 

largest) and one of the Europe’s most respected premium newspapers. (Newspaper of the 

Year, together with the "Washington Post" in 1973).

5.2 Usability Inspection – Heuristic Evaluation

Usability inspection was carried out based on a set of heuristics and subheuristics, specially 

developed to assess usability of the websites in the test. All heuristics used in the evaluation 

process are based on Jakob Nielsen's iPad app and website context-specific usability design 

guidelines. The set of guidelines used in this study consists of 9 heuristics: Homepage, Task 

Orientation,  Navigation  & Information Structure,  Forms & Data Entry,  Trust  & Credibility, 

Writing & Content Quality,  Page Layout & Visual Design, Search, Help Feedback & Error 

Tolerance. Heuristic Homepage consists of 12 subheuristics, heuristic for Task Orientation 

consists of 13 subheuristics, heuristic for Navigation & Information Structure consists of 12 

subheuristics, heuristic for Forms & Data Entry consists of 10 subheuristics, heuristic for 

Trust & Credibility consists of 8 subheuristics, heuristic for Writing & Content Quality consists 

of 11 subheuristics, heuristic for Page Layout & Visual Design consists of 15 subheuristics, 

heuristic for Search consists of 7 subheuristics and finally heuristic for Help Feedback & 

Error Tolerance consists of 11 subheuristics. 

During the evaluation process various usability problems were identified which helped in the 

design of the tasks for the usability test.  (Table 5.1) However, usability problems are not 

subject of this study and therefore will not be further discussed. 

Each  website  was  evaluated  according  to  the  degree  of  compliance  with  Nielsen's 

guidelines. All three digital  newspapers tested in this study had surprisingly high usability 
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Visits Page Impressions PI/Visits
4,183,210 15,450,377 3.7

krone.at 3,018,065 10,842,473 3.6
2,405,315 13,732,488 5.7

                                         *ÖWA mobile measurement – September 2013

derStandard.at

diePresse.com



scores. Krone.at, the only of the tested digital newspapers with a tablet optimized web site, 

scored 88.5% leaving diePresse.com and derStandard.at behind. The overall usability score 

of the websites in the test (Incl. an average degree of compliance with Nielsen's guidelines) 

is shown in Figure 20.1.

Figure 20.1:  Detailing overall usability score based on Nielsen's design guidelines

The degree of compliance with Nielsen's guidelines was used to calculate the usability score 

for  each  subheuristic  (Design  guideline).  These  scores  were  then used  to  calculate  the 

average usability  score for  each heuristic  based on mean those values represented.  An 

overview of the average usability score for each heuristic is presented in the Figure 21.1.

Figure 21.1:  The usability score for each heuristic

Notes from a preliminary heuristic expert evaluation, including the set of tasks as well as the 

summary of results relating to Figure 21.1 are attached in Appendix A.  
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5.3 Task Time

Task time is usually defined as „the amount of time it takes users to successfully complete a  

predefined task scenario“ (Sauro and Lewis,  2012, p. 14). There are 3 common ways of 

measuring and analyzing task duration: 

1.Task completion time: Time of users who completed the task successfully. 

2.Time until failure: Time on task until users give up or complete the task in correctly. 

3.Total time on task: The total duration of time users spend on a task.

During the user testing process, total time on task was measured from the beginning of task 

execution to finish (task completion or abortion by user). Figure 22.1 details the average total 

time  on task  for  each  website/test  scenario,  along  with  a  95% level  of  confidence.  The 

website  with  shortest  average  task  time  of  55.24  seconds  was  krone.at,  followed  by 

derStandard.at and diePresse.at.

Figure 22.1:  Average total task time for each test scenario with 95 % CI margins of error (the black 

vertical lines). See Table 5.1 for a description of the test scenarios.

Descriptive statistics related to the Figure 22.1 are presented in the Table 7.1.

Table 7.1:  An overview of key statistics for total task times averaged over each test scenario.

The findings show that diePresse.com had significantly longer task times than other 2 digital 

newspapers. However, statistically significant, is only the difference between diePresee.com 
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Mean Median Stan. Dev. Min Max Range Count
diePresse.com 80.64 59.5 60.02 17 236 219 25
derStandard.at 57.96 50.5 41.85 17 170 153 25
krone.at 55.24 51.5 30.81 21 130 109 25



and krone.at. There was no significant statistical difference between the other two websites, 

which can bee seen from the Table 8.1 (P-K is the only pair that has a p-value below α=0.05 

threshold).

Table 8.1:  Detailing p values for the total task time two tailed T-Test  (P(T<=t))

Tasks for each of the test scenarios/websites have been plotted separately in order to gain a 

better insight into  which tasks produce biggest differences between digital newspapers in 

total task time. Figure 23.1 details the mean times for all 5 participants in relation to each of 

the three digital newspapers tested, along with a 95% level of confidence. As expected from 

Figure 22.1 diePresse.com had longest times in most of the tasks. 

Figure 23.1:  Average total task time for each task with 95 % CI margins of error (the black vertical lines). 

Beside the task time, completion rates and error rates used to calculate SUM score were 

evaluated as well during the user testing process. See Appendix C and D for more details.

5.4 System Usability Scale (SUS) and Single Usability Metric (SUM) 

The average SUS score for each of the tested digital newspapers is plotted in Figure 24.1. 

The presented results show that the trend from previous chapter continues here as well. 

Although all 3 websites were above average, krone.at was the only digital newspaper with an 

excellent  A-SUS grade  (above  80.3  points),  followed by  diePresse.com,  this  time in  the 

second place and derStandard.at. 
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t - critical value p - level Sample size
Pair 1     P – S 2.31 0.102 5

2.31 0.021 5
2.31 0.772 5

Pair 2     P – K
Pair 3     S – K

                                     Legend: P – diePresse.com, S – derStandard.at, K – krone.at



Figure 24.1:  Average SUS scores for each website with 95 % CI margins of error (the black vertical lines).

Table 9.1 shows the descriptive statistics related to the Figure 24.1. The average SUS score 

for the krone.at was 88.5 points, which was significantly better than the average scores for 

diePresse.com and der.Standard.at.

Table 9.1:  An overview of key statistics for SUS score

As  shown  in  Table  10.1,  there  was  no  significant  statistical  difference  between 

diePresse.com and der.Standard.at. On the other hand, the difference between krone.at and 

the other two websites is  statistically  singnificant  (Both P-K and S-K p-values are below 

α=0.05 threshold). 

Table 10.1:  Detailing p values for the Single Usability Scale (SUS) two tailed T-Test  (P(T<=t))

Single Usability Metric (SUM) scores for each task averaged over the tested websites are 

plotted in Figure 25.1. SUM score was calculated based on the data collected during the 

usability  testing  (task  completion  rates,  task  time,  satisfaction  and  error  counts)  and 

averaged over 5 users for each task. 
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Mean Median Stan. Dev. Min Max Range Count
75.5 77.5 7.37 65 85 20 5
73 75 7.79 60 80 20 5

krone.at 88.5 92.5 6.75 80 95 15 5

diePresse.com
derStandard.at

t - critical value p - level Sample size
Pair  1     P – S 2.31 0.62 5

2.31 0.019 5
2.31 0.0098 5

Pair  2     P – K
Pair  3     S – K

                                     Legend: P – diePresse.com, S – derStandard.at, K – krone.at



Figure 25.1:  Average SUM scores for each website with 95 % CI margins of error (the black vertical lines).

Descriptive statistics related to the Figure 25.1 are given in the table below.

Table 11.1:  An overview of key statistics for SUM score

The results of the SUM two tailed T-Test, presented in Table  12.1, show that there are no 

statistically significant differences between the websites, even though the average SUM 

scores plotted in figure 25.1 would suggest so.

Table 12.1:  Detailing p values for the Single Usability Metric (SUM) two tailed T-Test  (P(T<=t)) 

„Usability is the intersection of effectiveness, efficiency and satisfaction (ISO 9241). One of 

the best  measures of  usability  is  a combination  of  metrics  that  describes  each of  these 

aspects“ (Sauro, 2012). Unfortunately SUM evaluation method did not produce statistically 

significant results due to the small sample size. However, combined with the SUS method, it 

helped to reveal the general trend in results.
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Mean Median Stan. Dev. Min Max Range Count
diePresse.com 75.52 76.9 10.44 60.8 85 24.2 5
derStandard.at 74.13 72.5 6.38 67.3 84.2 16.9 5
krone.at 83.42 82.1 6.47 77.2 92.1 14.9 5

t - critical value p - level Sample size
Pair 1     P – S 2.31 0.77 5

2.31 0.083 5
2.31 0.052 5

Pair 2     P – K
Pair 3     S – K

                                     Legend: P – diePresse.com, S – derStandard.at, K – krone.at



5.5 Think Aloud 

A summary of qualitative data sets (notes, audio recordings and retrospective think aloud 

protocols) gathered using think aloud method of usability evaluation is shown below. (Table. 

13.1).

Table 13.1:  An overview of the results gathered using think aloud method of usability evaluation

Two  of  the  most  commented  aspects  of  usability  were  page  layout/visual  design  and 

navigation/information structure. Most of the users were frustrated with touch target size and 

navigation issues which seemed to be the major usability problems. The lack of support for 

swipe gestures and 404 error page were also described as grave usability issues. Other 

usability aspects generated mainly positive comments.

Table 14.1:  Descriptive statistics related to the data gathered using think aloud UEM 
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Positive Negative Ratio Count
diePresse.com 17 8 2.13 28
derStandard.at 17 6 2.83 28
krone.at 16 5 3.2 28

Usability aspect Heuristic Website Positive Negative
Page Layout & Visual Design 1,2,4 P, S, K

1,2,4 P, S  links/touch targets are too small
4 P, K  screen density is appropriate for target users

1,3 P, K  no image zoom
4,5 P, S, K  each page shares consistent layout
3,5 P,S  swipe gestures not supported

1,2,4 K  possibility to adjust text size
4,5 P, S, K  pages are optimized for printing

Navigation & Information Architecture 1,2,5 P, S
1,2,4,5 P, S, K  the home page shows all the major options

1,2,4,5 P, S, K
1,2,4 P, S  no clearly marked exits on every page
3,5 P, S  swipe navigation is not supported

Forms & Data Entry 1,2,4 P, S  input fields are too small
1,2,4 P, S, K  forms are validated before the form is submitted

Trust & Credibility P, S, K  the content is up-to-date & trustworthy
P, S, K  each page is clearly branded

K  visual design doesn't complement the brand
Task Orientation 2,4 P, S, K  common tasks can bee completed quickly

1,2 P, S, K  unnecessary registration hasn't been avoided
Search 2,4,5 K  search box was hard to find

1,2,4,5 P, S
Writing & Content Quality 2,4 P, S, K  hypertext used appropriately to structure content

2,4 P, S, K  content pages have inverted pyramid style
1,2,3,4,5 P, S, K  content is created specifically for the web

Help, Feedback & Error Tolerance 2,5 P, S  the site uses customized 404 error page
2,5 K  no 404 error page 
5 P, S, K  pages load quickly (Max 5 sec.)

1,2,4,5 P, S, K  error messages contain clear instructions

Nielsen's heuristics: 1. Read-tap asymmetry, 2. Size of the touch targets, 3. Swipe ambiguity, 4.Available screen space, 5.Excess navigation (TMN).
Website: P – diePresse.com, S – derStandard.at, K – krone.at 

 touch targets are obviously pressable

 navigation areas are over-formated

 major sections of the site are available from 
 every page

 search interface was intuitive to use and located 
 Where users expect to find it



5.6 User Experience Evaluation

User experience evaluation was carried out at the end of the research project, after all other 

tests have been completed. 20 participants were asked to fill out a brief online questionnaire 

designed to gather primarily affective and demographic data (Linkert scale questions with the 

answers ranging from 1 (strongly disagree) to 5 (strongly agree)). The main focus of the user 

experience evaluation, beside data collection, was to analyze the average user satisfaction 

score related to overall user experience of the digital newspapers in the test (Q1-Q5) and the 

satisfaction  data  related  to  the  degree  of  compliance  tested  design  guidelines  had  with 

Nielsen's heuristics (Q6-15). For more details on UX evaluation and set of questions used to 

carry out this research see Appendix E.

Figure 26.1 shows the average user experience scores for each of the tested websites. The 

apparent trend of the usability evaluation process continues here as well. Compared to the 

other 2 websites krone. at has a clear advantage in terms of of overall user experience.

Figure 26.1:  Average UX scores for each website with 95 % CI margins of error (the black vertical lines).

Descriptive statistics related to the Figure 26.1 are shown in the Table 15.1.

Table 15.1:  An overview of key statistics for UX evaluation score

 

As can be seen in the table above, the differences between the means are relatively small 

and do not seem to be statistically significant at a first glance. However, the same data sets 

presented in percentages reveal quite the opposite.
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Mean Median Stan. Dev. Min Max Range Count
3.64 3.95 0.48 2.45 4.2 1.75 15
3.55 3.6 0.57 2.5 4.25 1.75 15

krone.at 4.15 4.2 0.36 3.55 4.7 1.15 15

diePresse.com
derStandard.at



 

Figure 27.1:  Average UX percentage score for each website with 95 % CI margins of error (the black 

vertical lines).

Figure 27.1. shows that krone.at delivers better user experience to readers compared to 

other major digital newspapers evaluated in this study. With an average UX rating of 83%, 

krone is far ahead of its competitors, diePresse.com (72,8%) and derStandard.at (71%).

Table 16.1:  Detailing p values for the User Experience two tailed T-Test  (P(T<=t)) 

The results presented in the Table 16.1 reveal that there is no significant statistical difference 

between  diePresse.com  and  der.Standard.at.  On  the  other  hand,  the  difference  in  user 

experience rating between krone.at and the other two websites is evident and statistically 

significant (Both P-K and S-K p-values are below  α=0.05 threshold).

To sum up the entire summative part of usability evaluation, it can be stated that krone.at has 

shown the highest degree of compliance with Nielsen's design guidelines and therefore tends 

to be constantly ahead of diePresse.com and der.Standard.at in terms of usability.
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t - critical value p - level Sample size
Pair 1     P – S 2.05 0.62 15

2.05 0.027 15
2.05 0.002 15

Pair 2     P – K
Pair 3     S – K

                                   Legend: P – diePresse.com, S – derStandard.at, K – krone.at



6 Conclusion 

The experiments conducted in this study aimed to find out if the viewing experience of digital 

newspapers on iPad can be positively affected and enhanced by applying only a few basic 

iPad  context-specific  usability  design  guidelines.  It  was  expected  prior  to  carrying  out 

experiments  that  the  digital  newspaper  with  the  highest  degree  of  compliance  with  the 

Nielsen's  design guidelines  (1.2)  would be greatly  favored over the other  two competing 

digital products in terms of overall user experience. At the early stage of the project, it was 

quite difficult to speculate whether the highest ranked digital newspaper would be conceived 

as more convenient in terms of usability and to estimate how big the differences between the 

digital newspapers were.

Three leading digital  newspapers  in  Austra  were evaluated and  compared in  this  study: 

diePresse.com, derStandard.at and krone.at. Selection criteria were based on the popularity, 

relevance, number of readers and the reputation each of the newspapers had.

The usability evaluation was conducted in two phases. Usability inspection based on a set of 

heuristics and subheuristics, specially developed to assess usability of the websites in the 

test,  was  carried  out  first  (5.2).  During  the  preliminary  heuristic  evaluation  (usability 

inspection) various usability problems were identified which helped in the further research. 

Usability tests were conducted with a group of five expert users. All participants taking part in 

this study were asked to complete 3 task scenarios containing 5 tasks each (One scenario 

for  each  of  the  websites).  Task  design  was  based  on  the  results  of  the  usability 

inspection/heuristic evaluation done prior to the usability testing. During the user tests task 

time, satisfaction and error counts, completion rates, total time on task and think aloud were 

recorded for  each of  the 15 tasks.  The collected data were analyzed qualitatively  (think 

aloud) and quantitatively (task completion rates, task time, satisfaction and error counts, SUS 

and SUM). In addition to the usability testing, user experience evaluation has been carried 

out as well.  Twenty participants were asked to fill out an online questionnaire designed to 

collect quantitative data: overall user experience ratings and satisfaction data related to the 

degree of compliance tested design guidelines had with Nielsen's heuristics. 

Formative evaluation based on usability inspection and think aloud UEM revealed a number 

of usability problems for each of the digital newspapers.  Although the level of compliance 

was above average, none of the tested websites had fully complied with the Nielsen's 5 basic 

iPad  context-specific  usability  design  guidelines  (1.2).  The  results  indicate  that  both 

diePresse.com and derStandard.at  tend to show problems with  the read-tap asymmetry, 

accidental activation, low discoverability, lack of the swipe navigation and excess navigation, 

to a greater or lesser degree. 
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On  the  other  hand,  krone.at  demonstrated  only  minor  difficulties  related  to  the  swipe 

ambiguity, beside several other usability issues that were irrelevant to this study (e.g. lack of 

the 404 error page). 

Digital  newspapers  were  analyzed  and  compared  based  on  the  results  collected  using 

following summative  evaluation  methods:  performance  measures  (Task  completion  rates, 

total  task  on  time,  satisfaction  and  error  counts, SUS  and  SUM),  think  aloud  and 

questionnaires (UX evaluation). Despite the fact that the sample size was too small for some 

of the usability evaluation methods to obtain statistically significant differences, a clear trend 

can be summarized from the collected data. Krone.at was generally perceived as the website 

with the best usability, compared to the other two digital newspapers. Diepresse.com was 

second and derStandard.at fared worst, according to the results of the summative usability 

evaluation. The main reason for the slightly weaker results, was considerably lower degree of 

compliance with Nielsen's usability design guidelines these two websites showed.

In terms of overall user experience, krone.at was commonly rated highly over the competing 

two digital  newspapers,  which was expected,  given the present  tendency in  the usability 

evaluation phase. The results of the UX evaluation show significant difference in satisfaction 

and  overall  user  experience ratings  of  over  10%,  with  krone.at  having an  average  user 

experience score of 83% compared to diePresse.com with 72,8% and derStandard.at with 

71%.

It is suggested by these results that the viewing experience of digital newspapers on iPad 

can be positively affected and enhanced by applying only a few basic iPad context-specific 

usability design guidelines. This research has revealed that high degree of compliance with 

usability  design  guidelines  generates  a  greater  level  of  usability,  improving  overall  user 

experience for at least 10-12%. However, although most of the comparative results gathered 

in this study are statistically significant and scientifically relevant, they should be taken with 

certain reserve and interpreted as relative rather than absolutely accurate results. 

There are a number of improvements that could be implemented should this research be 

taken further or conducted on a large scale. This study dealt only with the tablet-optimized 

versions of the 3 tested websites. In order to get closer to absolute accuracy, app and e-

paper versions of the digital newspapers would have to be taken into consideration as well. 

In addition, the number of evaluators in the usability inspection phase would have to be 

increased in order to detect more usability problems and design test tasks for each of the 

digital newspaper versions (Web site, app and e-paper). Usability test sample size, would 

also have to be somewhat larger, in order to be able to cover all usability aspects of the 3 

digital newspaper versions to be tested (At least 500 participants). Such a comprehensive 

study would certainly contribute to a better understanding of the usability issues in digital 

publishing and presumably accelerate the transition from print to digital.
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HEURISTIC EVALUATION OF DIGITAL NEWSPAPERS IN AUSTRIA

HOMEPAGE

1. The items on the home page are clearly focused on users' key tasks.  

2. The home page contains a search input box.   

3. News categories are provided and clearly visible on the homepage.   

4. Latest news are presented on the home page or within one click of the home page.    

5. The home page shows good examples of real site content.    

6. Navigation areas on the home page are not over-formatted and users will not mistake them for adverts.       

7. Navigation choices are ordered in the most logical or task-oriented manner (with the less important corporate information at  

the bottom).  

8. By just looking at the home page, the first time user will understand where to start.  

9. The home page shows all the major options.  

10. The home page of the site has a memorable URL.  

11. The design of the home page will encourage people to explore the site.    

12. The home page looks like a home page; pages lower in the site will not be confused with it.

TASK ORIENTATION

1. The site is free from irrelevant, unnecessary and distracting information.  

2. Excessive use of scripts, applets, movies, audio files, graphics and images has been avoided.  

3. The site avoids unnecessary registration.  

4. Information is presented in a simple, natural and logical order.  

5. Users can complete common tasks quickly.  

6. Important, frequently needed topics and tasks are close to the 'surface' of the web site.  

7. The path for any given task is a reasonable length (2-5 clicks).  

8. When there are multiple steps in a task, the site displays all the steps that need to be completed and provides feedback on  

the user's current position in the workflow.  

9. Details of the software's internal workings are not exposed to the user.  

10. A typical first-time visitor can do the most common tasks without assistance.  

11. When they return to the site, users will remember how to carry out the key tasks.  

12. When a page presents a lot of information, the user can sort and filter the information.  

13. Unwanted features (e.g. Flash animations) can be stopped or skipped.

NAVIGATION & INFORMATION STRUCTURE

1. There is a convenient and obvious way to move between related pages and sections and it is easy to return to the home  

page.               

2. The information that users are most likely to need is easy to navigate to from most pages.  

3. Navigation choices are ordered in the most logical or task-oriented manner.   

4. The major sections of the site are available from every page (persistent navigation) and there are no dead ends.  

5. Navigation tabs are located at the top of the page, and look like clickable versions of real-world tabs.  

6. There is a site map that provides an overview of the site's content.   

7. Good navigational feedback is provided (e.g. showing where you are in the site).        

8. Category labels accurately describe the information in the category.     

9. Links and navigation labels contain the "trigger words" that users will look for to achieve their goal.   

10. Links look the same in the different sections of the site.   

11. There are clearly marked exits on every page allowing the user to bale out of the current task without having to go through  

an extended dialog.   

12. Clicking the back button always takes the user back to the page the user came from.
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FORMS & INPUT FIELDS

1. Fields in data entry screens contain default values when appropriate and show the structure of the data and the field length.  

2. Field labels on forms clearly explain what entries are desired.  

3. Text boxes on forms are the right length for the expected answer.  

4. There is a clear distinction between "required" and "optional" fields on forms.  

5. Questions on forms are grouped logically, and each group has a heading.    

6. Fields on forms contain hints, examples or model answers to demonstrate the expected input.  

7. When field labels on forms take the form of questions, the questions are stated in clear, simple language.  

8. Pull-down menus, radio buttons and check boxes are used in preference to text entry fields on forms (i.e. text entry fields are  

not overused).  

9. Forms are validated before the form is submitted.  

10. There is consistency between data entry and data display.

TRUST & CREDIBILITY

1. The content is up-to-date, authoritative and trustworthy.  

2. The site contains third-party support (e.g. citations, testimonials) to verify the accuracy of information.  

3. It is clear that there is a real organisation behind the site (e.g. there is a physical address or a photo of the office).  

4. The site avoids advertisements, especially pop-ups.  

5. Each page is clearly branded so that the user knows he is still in the same site.  

6. The content is fresh: it is updated frequently and the site includes recent content.  

7. The site is free of typographic errors and spelling mistakes.  

8. The visual design complements the brand and any offline marketing messages.

WRITING & CONTENT QUALITY

1. The site has compelling and unique content.  

2. Each content page begins with conclsuions or implications and the text is written with an inverted pyramid style.  

3. Lists are prefaced with a concise introduction (e.g. a word or phrase), helping users appreciate how the items are related to  

one another.  

4. Information is organised hierarchically, from the general to the specific, and the organisation is clear and logical.  

5. Content has been specifically created for the web (web pages do not comprise repurposed material from print publications  

such as brochures).  

6. Hypertext has been appropriately used to structure content.  

7. Pages are quick to scan, with ample headings and sub-headings and short paragraphs.  

8. The site uses maps, diagrams, graphs, flow charts and other visuals in preference to wordy blocks of text.  

9. Each page is clearly labelled with a descriptive and useful title that makes sense as a bookmark.  

10. Link names match the title of destination pages, so users will know when they have reached the intended page.  

11. Headings and sub-headings are short, straightforward and descriptive.

PAGE LAYOUT & VISUAL DESIGN

1. The screen density is appropriate for the target users and their tasks.  

2. The layout helps focus attention on what to do next.  

3. On all pages, the most important information (such as frequently used topics, features and functions) is presented on the first  

screenful of information ("above the fold").  

4. The site can be used without scrolling horizontally.  

5. Things that are clickable (like buttons) are obviously pressable.  

6. The functionality of buttons and controls is obvious from their labels or from their design.  

7. Fonts are used consistently.  

8. There is a clear visual "starting point" to every page.  

9. Each page on the site shares a consistent layout.  
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10. Pages on the site are formatted for printing, or there is a printer-friendly version.  

11. Fonts are readable.  

12. There is a good balance between information density and use of white space.  

13. The colours work well together and complicated backgrounds are avoided.  

14. Individual pages are free of clutter and irrelevant information.  

15. Attention-attracting features (such as animation, bold colours and size differentials) are used sparingly and only where  

relevant.

SEARCH

1. The default search is intuitive to configure (no Boolean operators).  

2. The search results page shows the user what was searched for and it is easy to edit and resubmit the search.  

3. Search results are clear, useful and ranked by relevance.  

4. If no results are returned, the system offers ideas or options for improving the query based on identifiable problems with the  

user's input.  

5. The search box is long enough to handle common query lengths.  

6. Searches cover the entire web site, not a portion of it.  

7. The search interface is located where users will expect to find it (top right of page) .

HELP, FEEDBACK & ERROR TOLERANCE

1. It is easy to get help in the right form and at the right time.  

2. Prompts are brief and unambiguous.  

3. The user does not need to consult user manuals or other external information to use the site.  

4. The site uses a customised 404 page, which includes tips on how to find the missing page and links to "Home" and Search.  

5. Error messages contain clear instructions on what to do next.  

6. Pages load quickly (5 seconds or less).  

7. When giving instructions, pages tell users what to do rather than what to avoid doing.  

8. Help is clear and direct and simply expressed in plain English, free from jargon and buzzwords.  

9. The site provides clear feedback when a task has been completed successfully.  

10. There is sufficient space between targets to prevent the user from hitting multiple or incorrect targets.  

11. The site makes it obvious when and where an error has occurred (e.g. when a form is incomplete, highlighting the missing  

fields).  

12. Error messages are written in plain language with sufficient explanation of the problem.
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HEURISTIC EVALUATION OF DIGITAL NEWSPAPERS IN AUSTRIA      

HEURISTIC diePresse.com derStandard.at krone.at
HOMEPAGE

Count 12 12 12

Score 21 21 22

Average usability score 87.50% 87.50% 91.60%

TASK ORIENTATION

Count 13 13 13

Score 22 23 22

Average usability score 84.60% 88.50% 84.60%

NAVIGATION & INFORMATION ARCHITECTURE

Count 12 12 12

Score 21 19 22

Average usability score 87.50% 79.20% 91.60%

FORMS & DATA ENTRY

Count 10 10 10

Score 15 15 19

Average usability score 75.00% 75.00% 95.00%

TRUST & CREDIBILITY

Count 8 8 8

Score 14 14 14

Average usability score 87.50% 87.50% 87.50%

WRITING & CONTENT QUALITY

Count 11 11 11

Score 20 19 20

Average usability score 90.90% 86.40% 90.90%

PAGE LAYOUT & VISUAL DESIGN

Count 15 15 15

Score 28 26 28

Average usability score 93.30% 86.70% 93.30%

SEARCH

Count 7 7 7

Score 12 14 10

Average usability score 85.70% 100.00% 71.40%

HELP, FEEDBACK & ERROR TOLERANCE

Count 12 12 12

Score 21 20 20

Average usability score 87.50% 83.30% 83.30%

OVERALL USABILITY EVALUATION

Min. 0 0 0

Max. 2 2 2

Range 2 2 2

Count 100 100 100

Score 174 171 177

Average usability score 87.00% 85.50% 88.50%

0 – Does not comply with the guideline  1 – Complies with the guideline to a certain degree.  2  - Complies with the guideline. 

* NOTE. Count refers to number of subheuristics assessed in this study.
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USABILITY TEST SCRIPT 

Web browser should be open to Google or some other “neutral” page 

Hi, ___________. My name is Rastko, and I’m going to be walking you through this session today. Before we 

begin, I have some information for you, and I’m going to read it to make sure that I cover everything. You probably 

already have a good idea of why we asked you here, but let me go over it again briefly. 

Today we are testing digital  newspaers on ipad and determining how effective and intuitive they are to use. 

Remember, you are not being evaluated in any way – we are simply trying to see how users navigate through the 

site. Do your best, but don’t be concerned with the results - we’re testing the website, not you. 

While you are working, I’ll will be watching and taking notes,feel free to talk aloud as you go through the site. If  

you have any questions as we go along, just ask them. I may not be able to answer them right away, since we’re 

interested in how people do when they don’t have someone sitting next to them to help. But if you still have any 

questions when we’re done I’ll try to answer them then. And if you need to take a break at any point, just let me 

know. 

Also, please don’t worry that you’re going to hurt anybodey's feelings. I'm doing this to test the usability, so I need 

to hear your honest reactions. 

The session should take about half an hour.

You may have noticed the microphone. With your permission, I'm going to record what happens on the screen  

and our conversation. The recording will only be used to help me assess the usability of the website, and it won’t 

be seen by anyone except the people evaluating this project. And it helps me, because I don’t have to take as 

many notes. 

If  you would,  I’m going to  ask you to sign a simple permission form for us.  It  just  says that  we have your 

permission to record you, and that the recording will only be seen by me and the the people evaluating this 

project.

Give them a recording permission form and a pen 

While they sign it, START the SCREEN RECORDER

Do you have any questions so far?  OK. Before we look at the site, I’d like to ask you just a few quick questions. 

First, what’s your occupation? What do you do all day? 

Now, roughly how many hours a week altogether—just a ballpark estimate— would you say you spend using the 

Internet, including Web browsing and email, at work and at home? 

And what’s the split between email and browsing—a rough percentage?

What kinds of sites are you looking at when you browse the Web? 

Do you have any favorite Web sites? 

OK, great. We’re done with the questions, and we can start looking at things. 

Click on the bookmark for the site’s Home page.
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First, I’m going to ask you to look at this page and tell me what you make of it: what strikes you about it, whose 

site you think it is, what you can do here, and what it’s for. Just look around and do a little narrative. You can scroll 

if you want to, but don’t click on anything yet.

Allow this to continue for three or four minutes, at most. 

Thanks. Now I’m going to ask you to try doing some specific tasks. I’m going to read each one out loud and give 

you a printed copy. I’m also going to ask you to do these tasks without using 

Search. We’ll learn a lot more about how well the site works that way. 

And again, as much as possible, it will help a lot if you can try to think out loud as you go along. 

Hand the participant the first scenario, and read it aloud. 

Allow the user to proceed until you don’t feel like it’s producing any value or the user becomes very  

frustrated. 

Repeat for each task or until time runs out. 

USABILITY TEST SCENARIOS

diepresse.com

1. Read the headline for the top story on the home page. Select that article to read and navigate to the  

story page. Scroll trough the article as if you were skimming(reading) it.

2. Find the latest football results for the Austrian Bundesliga and read them aloud.

3. Navigate to the weather and say current temperature in Vienna.

4. Navigate  to  the  culture  (KULTUR)  section  and  find  the  “Body  Count:  Die  tödlichsten  Filme  und 

Schauspieler” article. Find the option to share the article and and click to share the story via e-mail.  

Cancel before sharing. Return to the home page.

5. Find  the  gallery  and  navigate  to  the  following  article  (INTERNATIONAL –  ''Top  10:  Die  Reichsten 

Menschen der Welt'') and scroll trough the photos. Go to the last photo in the gallery and share it via e-

mail(cancel before sending). Exit out of the gallery and return to homepage.

derstandard.at

1. Read the headline for the top story on the home page. Select that article to read and navigate to the  

story page. Scroll trough the article as if you were skimming(reading) it. Find the option to comment the 

article and try to post your comment. (cancel before posting a comment).

2. Find the latest F1(Formel1) news and sort them chronologically. Read the headline of the top story in 

that section aloud.

3. Navigate to the weather and read aloud current temperature in Innsbruck.

4. Navigate to the web section and find the latest game review. Find the option to share the article and and 

click to share the story via twitter. Cancel before sharing. Return to the home page.

5. Navigate to the lifestyle section and find the latest fashion trends article (Modetrends top story). Select 

that article to read and enlarge first 2 pictures on the left. Exit enlarged view and return to homepage.
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krone.at

1. Read the headline for the top story on the home page. Select that article to read and navigate to the  

story page. Scroll trough the article as if you were skimming(reading) it. Find the option to share the 

article and click to share the story via facebook. Cancel before sharing.

2. Find the sports videos (Sport Videos) and read the headline of the second top story in that section aloud. 

Select that video to watch and navigate to the video page. Play the video. Pause the video after 5 sec.  

and return back to the sports section.

3. Navigate to the weather and read aloud current temperature in Salzburg.

4. Navigate to the Stars & Society section and find the latest music article. Change the font size of the text  

in that article. Then change it back.

5. Navigate to the car section (Auto) and find the latest BMW article (Sport-Oberklasse: Neue Generation: 

BMW bringt 2015 den “M-Siebener”). Select that article to read and navigate to the story page. Scroll 

trough the photos and go to the last photo in the gallery. Return back to the homepage

Thanks, that was very helpful. Do you have any questions for me, now that we’re done

Give them their incentive, or remind them it will be sent to them. 

Stop the screen recorder and save the file. 

Thank them and escort them out. 
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CONSENT & RECORDING RELEASE FORM 

I agree to participate in the study conducted and recorded by Rastko Pivar. 

I  understand  and  consent  to  the  use  and  release  of  the  recording  by  Rastko  Pivar.  I  understand  that  the 

information and recording is for research purposes only and that my name and image will not be used for any  

other purpose. I relinquish any rights to the recording and understand the recording may be copied and used by 

Rastko Pivar without further permission. 

I understand that participation in this usability study is voluntary and I agree to immediately raise any concerns or 

areas of discomfort during the session with the study administrator.

Please sign below to indicate that you have read and you understand the information on this form and that any 

questions you might have about the session have been answered. 

Date:_________ 

Please print your name: ____________________________________________________   

Please sign your name: ____________________________________________________   

Thank you!

We appreciate your participation.
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AVERAGE TOTAL TASK TIME FOR EACH SCENARIO

AVERAGE TOTAL TASK TIME FOR EACH USER

74

Scenario1  (diePresse.com) Scenario2  (derStandard.at) Scenario3  (krone.at)
AVERAGE 80.64 57.96 55.24
STANDARD DEVIATION 60.0158435568 41.8487777246 30.8074826174
SAMPLE SIZE 25 25 25
CONFIDENCE COEFF. 1.96 1.96 1.96
MARGIN OF ERROR 23.5262106743 16.404720868 12.076533186
UPPER BOUND 104.1662106743 74.364720868 67.316533186
LOWER BOUND 57.1137893257 41.555279132 43.163466814
MIN 17 17 21
MAX 236 170 130
RANGE 219 153 109
MEDIAN 59.5 50.5 51.5

TEST USER 1
AVERAGE 78.4 51.8 58.4
STANDARD DEVIATION 62.5643668553 29.7523108346 25.9287485236
SAMPLE SIZE 5 5 5
CONFIDENCE COEFF. 1.96 1.96 1.96
MARGIN OF ERROR 54.840085485 26.0790502895 22.7275501539
UPPER BOUND 133.240085485 77.8790502895 81.1275501539
LOWER BOUND 23.559914515 25.7209497105 35.6724498461
MIN 17 23 38
MAX 164 85 97
RANGE 147 62 59

Scenario1   (diePresse.com) Scenario2   (derStandard.at) Scenario3   (krone.at)

TEST USER 2
AVERAGE 96.8 91.6 59.2
STANDARD DEVIATION 63.4759797089 68.6170532739 29.3887733667
SAMPLE SIZE 5 5 5
CONFIDENCE COEFF. 1.96 1.96 1.96
MARGIN OF ERROR 55.6391493824 60.1454990502 25.7603956491
UPPER BOUND 152.4391493824 151.7454990502 84.9603956491
LOWER BOUND 41.1608506176 31.4545009498 33.4396043509
MIN 36 29 25
MAX 182 170 98
RANGE 146 141 73

Scenario1   (diePresse.com) Scenario2   (derStandard.at) Scenario3   (krone.at)

TEST USER 3
AVERAGE 80 51.4 58
STANDARD DEVIATION 46.8561628817 22.266566866 41.7312832297
SAMPLE SIZE 5 5 5
CONFIDENCE COEFF. 1.96 1.96 1.96
MARGIN OF ERROR 41.0712376244 19.5175063981 36.5790825473
UPPER BOUND 121.0712376244 70.9175063981 94.5790825473
LOWER BOUND 38.9287623756 31.8824936019 21.4209174527
MIN 30 30 21
MAX 136 89 130
RANGE 106 59 109

Scenario1   (diePresse.com) Scenario2   (derStandard.at) Scenario3   (krone.at)
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TEST USER 4
AVERAGE 97.6 39.6 52.4
STANDARD DEVIATION 80.3759914402 26.6045108957 18.8361354848
SAMPLE SIZE 5 5 5
CONFIDENCE COEFF. 1.96 1.96 1.96
MARGIN OF ERROR 70.4526628028 23.3198819894 16.5106007159
UPPER BOUND 168.0526628028 62.9198819894 68.9106007159
LOWER BOUND 27.1473371972 16.2801180106 35.8893992841
MIN 32 17 26
MAX 236 71 76
RANGE 204 54 50

Scenario1   (diePresse.com) Scenario2   (derStandard.at) Scenario3   (krone.at)

TEST USER 5
AVERAGE 50.4 55.4 48.2
STANDARD DEVIATION 34.2388668037 24.9158584038 16.3462533934
SAMPLE SIZE 5 5 5
CONFIDENCE COEFF. 1.96 1.96 1.96
MARGIN OF ERROR 30.0116899891 21.8397128186 14.3281228359
UPPER BOUND 80.4116899891 77.2397128186 62.5281228359
LOWER BOUND 20.3883100109 33.5602871814 33.8718771641
MIN 18 22 29
MAX 102 79 65
RANGE 84 57 36

Scenario1   (diePresse.com) Scenario2   (derStandard.at) Scenario3   (krone.at)

T1 T2 T3 T4 T5

AVERAGE 28.6 82.4 36 95.6 160.6
STANDARD DEVIATION 10.5261578936 33.8275036028 18.398369493 32.1294257652 53.1958645009
SAMPLE SIZE 5 5 5 5 5
CONFIDENCE COEFF. 1.96 1.96 1.96 1.96 1.96
MARGIN OF ERROR 9.2265842 29.6511142455 16.1268819057 28.1626833949 46.6282311052
MIN 17 47 17 63 102
MAX 40 136 56 146 236
RANGE 23 89 39 83 134

diePresse.com

T1 T2 T3 T4 T5

AVERAGE 33.4 46.8 25.4 91 93.2
STANDARD DEVIATION 7.2318738927 22.5765364926 5.8566201857 46.1031452289 38.5966319774
SAMPLE SIZE 5 5 5 5 5
CONFIDENCE COEFF. 1.96 1.96 1.96 1.96 1.96
MARGIN OF ERROR 6.3390169585 19.7892067552 5.1335539347 40.4111885497 33.8314395792
MIN 25 17 19 50 66
MAX 44 72 33 170 160
RANGE 19 47 8 145 135

derStandard.at

krone.at T1 T2 T3 T4 T5

AVERAGE 49.4 63.2 39.6 52.2 71.8
STANDARD DEVIATION 17.6861527755 21.4639232201 32.2149033834 12.3571841453 35.5977527381
SAMPLE SIZE 5 5 5 5 5
CONFIDENCE COEFF. 1.96 1.96 1.96 1.96 1.96
MARGIN OF ERROR 15.5025964277 18.8139582226 28.2376078307 10.8315494736 31.2028060277
MIN 37 45 21 43 38
MAX 80 98 97 73 130
RANGE 43 53 76 30 92
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THE SYSTEM USABILITY SCALE (SUS)

                      Strongly                  Strongly 
                         disagree                                agree

1. I think that I would like to
   use this system frequently

2. I found the system unnecessarily
   complex

3. I thought the system was easy
   to use                      

4. I think that I would need the
   support of a technical person to
   be able to use this system

5. I found the various functions in
   this system were well integrated

6. I thought there was too much
   inconsistency in this system

7. I would imagine that most people
   would learn to use this system
   very quickly

8. I found the system very
   cumbersome to use

9. I felt very confident using the
   system

10. I needed to learn a lot of
   things before I could get going
   with this system 
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AVERAGE SUS SCORE FOR EACH WEBSITE

diePresse.com

derStandard.at
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Ev. 1 Ev. 2 Ev. 3 Ev. 4 Ev. 5
Q1 3 4 5 3 4
Q2 2 3 2 4 2
Q3 3 2 4 3 3
Q4 1 1 1 1 1
Q5 3 4 3 4 4
Q6 2 2 1 1 1
Q7 4 5 4 3 4
Q8 2 1 1 3 3
Q9 4 4 4 3 4
Q10 1 1 1 1 1
Scores: 72.5 77.5 85 65 77.5
Average: 75.5

Ev. 1 Ev. 2 Ev. 3 Ev. 4 Ev. 5
Q1 5 4 4 5 5
Q2 3 2 3 2 4
Q3 4 3 2 4 4
Q4 1 1 1 2 3
Q5 2 4 4 4 3
Q6 2 2 2 2 3
Q7 4 4 5 4 5
Q8 2 3 1 3 4
Q9 4 4 4 5 5
Q10 1 2 1 1 4
Scores: 75 72.5 77.5 80 60
Average: 73

The System Usability Scale (SUS)

Ratings per question for 5 evaluators:

Positive Response – Agree or 
Strongly Agree for positive 
questions, Disagree or 
Strongly Disagree for negative 
Questions
Neutral – neither Agree nor 
Disagree, or unable to answer
Negative Response – Agree or 
Strongly Agree for negative 
questions, Disagree or Strongly 
Disagree for positive questions



krone.at

AVERAGE SUM SCORE FOR EACH TASK

diePresse.com

derStandard.at

krone.at
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Ev. 1 Ev. 2 Ev. 3 Ev. 4 Ev. 5
Q1 5 5 5 4 4
Q2 1 2 1 1 1
Q3 3 4 5 5 5
Q4 1 1 1 1 1
Q5 1 4 3 5 5
Q6 1 2 1 1 2
Q7 4 4 4 4 4
Q8 1 3 1 1 1
Q9 5 5 5 5 5
Q10 1 2 1 1 1
Scores: 82.5 80 92.5 95 92.5
Average: 88.5

Legend:                                                                                  Thresholds (%):

0 64 85 100

Recommended ranges:

Non Acceptable – Acceptable – Excellent

Non Acceptable = 0-64
Acceptable = 65-84
Excellent = 85-100

Task Low SUM High Completion Satisfaction Time Errors  Graph Low Graph High
Task 1 39.1% 77.4% 92.6% 100.0% 37.2% 69.7% 85.7% 38.2% 15.2%
Task 2 48.9% 85.0% 97.2% 100.0% 50.0% 75.7% 93.1% 36.1% 12.1%
Task 3 29.3% 60.8% 83.7% 100.0% 33.1% 36.4% 85.7% 31.4% 22.9%
Task 4 33.6% 62.5% 85.7% 100.0% 36.0% 38.2% 91.7% 28.9% 23.2%
Task 5 34.6% 76.9% 95.5% 100.0% 51.5% 52.1% 85.7% 42.4% 18.6%

Task Low SUM High Completion Satisfaction Time Errors  Graph Low Graph High
Task 1 32.0% 71.0% 92.5% 100.0% 44.5% 48.0% 85.7% 39.0% 21.5%
Task 2 35.8% 67.3% 90.1% 100.0% 41.6% 43.6% 93.1% 31.5% 22.7%
Task 3 40.8% 75.6% 88.8% 100.0% 28.4% 74.2% 85.7% 34.9% 13.2%
Task 4 49.1% 84.2% 96.5% 100.0% 47.2% 79.5% 91.7% 35.2% 12.2%
Task 5 32.6% 72.5% 93.3% 100.0% 45.4% 49.9% 85.7% 39.9% 20.8%

Task Low SUM High Completion Satisfaction Time Errors  Graph Low Graph High
Task 1 34.8% 77.2% 95.5% 100.0% 54.4% 49.6% 85.7% 42.4% 18.3%
Task 2 48.7% 82.1% 95.2% 100.0% 43.5% 77.9% 93.1% 33.3% 13.2%
Task 3 45.4% 77.8% 89.8% 100.0% 30.4% 83.6% 85.7% 32.4% 12.0%
Task 4 53.8% 92.1% 99.3% 100.0% 64.0% 77.8% 91.7% 38.3% 7.1%
Task 5 45.8% 87.9% 98.3% 100.0% 55.1% 76.6% 85.7% 42.1% 10.3%
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USER EXPERIENCE EVALUATION - SURVEY 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

The online UX evaluation survey used in this study is available at: 

https://docs.google.com/forms/d/1LC8gZ3eKuIkgHbb2CsAU4z9hCLYH2uri7Eyuka0Cqs/viewform 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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AVERAGE UX SCORE FOR EACH QUESTION

Note. Sample size: 20 participants

AVERAGE UX SCORE FOR EACH WEBSITE
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Mean Median Stan. Dev. Min Max Range Count
diePresse.com 2.65 3.95 0.48 2.45 4.2 1.75 15
derStandard.at 3.55 3.6 0.57 2.5 4.25 1.75 15
krone.at 4.15 4.2 0.36 3.55 4.7 1.15 15

diePresse.com derStandard.at krone.at

Q1 4 3.9 3.85
Q2 3.6 3.6 4.7
Q3 3.7 3.9 3.85
Q4 3.95 4 3.7
Q5 3.95 4.25 3.75
Q6 4 4.25 4.2
Q7 3.95 3.55 3.55
Q8 3.45 3.45 4.25
Q9 3.35 2.8 4.65
Q10 3.2 2.75 4.3
Q11 3.95 3.3 4.05
Q12 2.45 2.5 4.5
Q13 3 3 4.45
Q14 3.95 3.85 4.1
Q15 4.2 4.15 4.4
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