
Thesis no: MSCS-2015-15 

 

Faculty of Computing 

Blekinge Institute of Technology 

SE-371 79 Karlskrona Sweden 

Experienced issues with tablet computer 

interfaces among older adults 
An exploratory study using a human centred interaction design 

approach 

Linnéa Persson 



 

  i

i 

This thesis is submitted to the Faculty of Computing at Blekinge Institute of Technology in 

partial fulfilment of the requirements for the degree of Master of Science (120 credits).  

The thesis is equivalent to 20 weeks of full time studies. 

Contact Information: 
Author: 

Linnéa Persson 

E-mail: lipk11@student.bth.se 

External advisor: 

IF APPLICABLE 

University advisor: 

Professor Sara Eriksén 

DIKR Department of Creative Technologies 

Faculty of Computing 

Blekinge Institute of Technology 

SE-371 79 Karlskrona, Sweden 

 

Internet : www.bth.se 

Phone : +46 455 38 50 00 

Fax : +46 455 38 50 57 



 

 

ABSTRACT 
 

Context: Older adults’ everyday usages of tablet computers in a home environment are currently left 

out from today’s research. Current researches include many specialized focuses regarding tablet 

computer interfaces but a holistic view of how older adults experience usage of tablet computers in 

their everyday life is still to a large extent missing. 

Objectives: The aim of this study is to apply a use- and user-centred action research approach to 

explore how older adults experience the usage of tablet computers in their everyday life. Older adults 

are observed using tablet computers in their home environment in order to explore experienced issues 

and identify possible improvements for the older adults’ interaction and use of tablet computers.  

Methods: This study is a qualitative explorative case study using a grounded theory approach. The 

study consists a two week observation period beginning with an introduction and tutorial to tablet 

computers. Semi-structured interviews were conducted directly before and after as well as a long term 

follow up interview, few months after the observation period. The research body with the first two 

interviews and observation period was conducted using grounded theory iteration, allowing for 

analysis between each participant. The study involved 10 older adults and took place in the older 

adults’ natural everyday home environment and targeted older adults born 1960 or earlier. 

Results: The study used different ways to introduce tablet computers to the older adults, individually 

adjusted to their knowledge about information communication technology in general and tablet 

computers in particular as well as for them familiar subjects. Associations using their familiar subjects 

were used to help the older adults to remember the functionality of different icons. Some of the 

interaction issues encountered could be solved on the spot using accessibility options and accessories. 

The participants’ interest in tablet computers increased during the main body of the study, but later 

decreased again between the last two interviews. 

Conclusions: Many interaction issues were identified during the study where the main issues were 

related to accuracy, typing, gesture and terminology. Suggestions are made concerning how to solve 

some of the issues encountered, like a dynamic grid for icons and text on the tablet computer home 

screen and an ergonomic version of a touchscreen pen. Although there are interaction issues that are 

directly related to the interface, there are other important aspects too that affect the experienced 

interaction issues when interacting with and using a tablet computer in one’s everyday life home 

environment. Influencers affecting how older adults feel about tablet computers played a very 

important role. Having the observer functioning as a technical mentor, during the two week 

observation period, played a bigger role than expected, but the short time the older adults had with the 

mentor was not enough to keep them interested on a long term basis. 

 

Keywords: Human Computer Interaction, Tablet 

Computer, Older adults, Home environment. 

 



 

 

ACKNOWLEDGMENTS 
 

In memory of Hans Persson 1960-2012 without him I would have never started 

studying interaction design or even computer science. This thesis is written to honour 

Hans Persson and his beliefs. The choice of including user experience in this study is 

greatly influenced by his research. Had he not given me my first smartphone with an 

internet subscription, I would never have developed an interest for smartphones and 

tablet computers and never opened my eyes to the possibilities with these devices.  

I can never thank my supervisor Sara Eriksén enough for never stopping to believe 

in me and the subject of this thesis. Her support, advice and guidance has been highly 

valued. I am honoured to have had a supervisor who has put so much effort into 

encouraging me with this thesis. 

Lastly, many thanks to Karl-Johan Tõnso for being there, supporting me and being 

a wonderful sounding board throughout the process of this entire thesis study. When 

things have been tough and motivation low he has kept me from giving up on my 

thesis and encouraged me go on and finish what I started. 

 



 

 iii 

CONTENTS 
ABSTRACT ...........................................................................................................................................I 

ACKNOWLEDGMENTS ................................................................................................................... II 

CONTENTS ....................................................................................................................................... III 

LIST OF FIGURES ............................................................................................................................ IV 

LIST OF TABLES AND DIAGRAMS .............................................................................................. V 

ACRONYMS, ABBREVIATIONS AND DEFINITIONS............................................................... VI 

1 INTRODUCTION ....................................................................................................................... 1 

1.1 AIMS AND OBJECTIVES .......................................................................................................... 2 
1.2 RESEARCH QUESTIONS .......................................................................................................... 3 
1.3 APPROACH ............................................................................................................................. 4 
1.4 CONTRIBUTION ...................................................................................................................... 5 
1.5 THESIS OUTLINE .................................................................................................................... 6 

2 RELATED WORK ...................................................................................................................... 7 

2.1 DIFFERENCES BETWEEN YOUNGER AND OLDER ADULTS’ USAGE OF ICT ............................. 7 
2.2 MOBILE APPLICATIONS IN OTHER STUDIES ........................................................................... 7 
2.3 ICT HEALTHCARE .................................................................................................................. 9 
2.4 OLDER ADULTS AFFECTED BY DEGRADATION .................................................................... 10 
2.5 WHAT IS MISSING IN THE CURRENT RESEARCH ................................................................... 11 

3 METHOD ................................................................................................................................... 12 

3.1 DESIGN OF THE STUDY ......................................................................................................... 12 
3.2 SELECTION OF PARTICIPANTS AND EQUIPMENT ................................................................... 14 
3.3 THE DATA GATHERING PATH .............................................................................................. 17 
3.4 PATH OF ANALYSIS .............................................................................................................. 19 

4 RESULTS ................................................................................................................................... 22 

4.1 PRE-STUDY .......................................................................................................................... 22 
4.2 INTRODUCTION INTERVIEWS ................................................................................................ 24 
4.3 FROM THE OBSERVATIONS................................................................................................... 28 
4.4 FROM THE DIRECT FOLLOW UP INTERVIEW ......................................................................... 35 
4.5 FROM THE LONG TERM FOLLOW UP INTERVIEW ................................................................. 37 

5 ANALYSIS ................................................................................................................................. 41 

5.1 ANALYSIS OF RESULTS ........................................................................................................ 41 
5.2 INTERACTION CHALLENGES ................................................................................................. 46 
5.3 THOUGHTS ABOUT TABLET COMPUTER INTERFACES ........................................................... 48 
5.4 INTERACTION INFLUENCERS BEYOND THE INTERFACE ........................................................ 53 
5.5 CAN OLDER ADULTS BE USED AS AN ASSET IN ICT DEVELOPMENT? .................................. 55 

6 CONCLUSION AND FUTURE WORK ................................................................................. 57 

6.1 ANSWERS TO THE RESEARCH QUESTIONS ............................................................................ 57 
6.2 CONCLUSION ....................................................................................................................... 60 
6.3 FUTURE WORK .................................................................................................................... 61 

REFERENCES ................................................................................................................................... 63 

APPENDIX A ...................................................................................................................................... 66 

INTRODUCTION INTERVIEW ............................................................................................................... 66 
DIRECT FOLLOW UP INTERVIEW ....................................................................................................... 66 
LONG TERM FOLLOW UP INTERVIEW ................................................................................................ 67 

 



 

 iv 

LIST OF FIGURES 
Figure 1 Structure of this study using grounded theory .......................................................... 13 
Figure 2 The individual participant timeline .......................................................................... 14 
Figure 3 Samsung Galaxy Tab 3 problem with huge text becoming unreadable ................... 23 
Figure 4 Samsung Galaxy Tab 3 Accessibility options in KitKat 4.4.2 ................................. 23 
Figure 5 Common touchscreen pen ........................................................................................ 29 
Figure 6 Cactus pen parts and the new tablet computer pen tip ............................................. 30 
Figure 7 Cactus pen before and after modification................................................................. 30 
Figure 8 Participant 2HB using the modified cactus pen ....................................................... 31 
Figure 9 A happy participant using the tablet computer to show pictures .............................. 33 
Figure 10 Participant reading newspaper from the home country .......................................... 35 
Figure 11 Number of open code labels from the data gathering............................................. 42 
Figure 12 Excerpt from the digital open coding in MAXQDA 12 ......................................... 42 
Figure 13 Excerpt of open codes in the categorisation process .............................................. 43 
Figure 14 Theory building ...................................................................................................... 45 
Figure 15 Displaying the text size Huge on Nexus 10 running KitKat 4.4.4 ......................... 49 
Figure 16 Accessibility options in Android Lollipop 5.1 on Nexus 10 .................................. 50 
Figure 17 App switcher for KitKat ......................................................................................... 51 
Figure 18 App switcher for lollipop ....................................................................................... 51 
Figure 19 Kitkat vs Lollipop function buttons........................................................................ 52 
Figure 20 A visualization of how the research questions and aspects beyond the interface are 

tied together. ................................................................................................................... 59 
 

file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010562
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010563
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010564
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010565
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010566
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010567
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010568
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010569
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010570
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010571
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010572
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010573
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010574
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010575
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010576
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010577
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010578
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010579
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010580
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010581
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010581


 

 v 

LIST OF TABLES AND DIAGRAMS 
Diagram 1 The gender correlation in this study ..................................................................... 24 
Table 2 Participants’ experience using ICT before the study ................................................. 25 
Table 3 Participants' circumstances ........................................................................................ 26 
Table 4 Participants’ ICT ownership before the study ........................................................... 27 
Diagram 5 Number of participants who had and used email before the study ....................... 28 
Table 6 Participants’ ICT ownership at the long term follow up ........................................... 37 
Diagram 7 Participants’ willingness to use tablet computers at the long term follow up 

interview ......................................................................................................................... 38 
Table 8 Participants' useage of tablet computers and smartphones at the long term interview

 ........................................................................................................................................ 39 
Table 9 Core categories from the selective coding ................................................................. 44 

 

file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010582
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010583
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010584
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010585
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010586
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010587
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010588
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010588
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010589
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010589
file:///D:/Skola/Master/Master%20Thesis%20Persson%20-%202015-10-30.docx%23_Toc434010590


 

 vi 

ACRONYMS, ABBREVIATIONS AND DEFINITIONS 
Android Linux based operating system for mobile devices developed by 

Google 

GUI Graphical User Interface 

Goals Intended outcome [ISO 9241-11:1998]
1
  

HCI Human Computer Interaction 

ICT Information and Communication Technology 

iOS iPhone OS an operating system for mobile devices developed by 

Apple 

iPad Tablet computer made by Apple 

IT Information Technology 

Older adults Defined in this thesis as people born year 1960 and earlier 

Open code A label that highlights or summarizes the central concept from a 

piece of gathered data 

OS Operating System 

PC Personal Computer (here: Windows computer) 

Selective code The name of a category that contains open codes 

Tasks Activities required to achieve a goal [ISO 9241-11:1998]
1
 

Theoretical code A theory created from selective codes and their relations 

 

 

 

 

                                                      
1
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1 INTRODUCTION 
Recent and current research in the area of Computer Science, within Human 

Computer Interaction (HCI), which is in focus in this study, includes many specialized 

studies regarding tablet computer interfaces. However, the ’unit of analysis’ in these 

studies has usually been limited to the users’ interaction with a particular operation, 

task or a specific mobile application. A perspective which has been driven by 

technology and service providers’ interests in improving the interaction design and 

usability of their specific products and services rather than by an interest in user 

experience in the context of using technology to achieve user-defined goals in an 

everyday life environment. Thus, a holistic view of how older adults experience usage 

of tablet computers in their everyday life and home environment is still to a large 

extent missing in current research literature. This study aims to address this gap by 

applying a use- and user-centred action research approach to exploring how older 

adults experience usage of tablet computers in their everyday life home environment. 

In this study, older adults are observed using tablet computers in their home 

environment in order to explore experienced issues and identify possible 

improvements for enhancing older adult’s interaction with and use of tablet computers. 

 

This study is thus about exploring experienced issues with the usage of tablet 

computers among older adults (here defined as adults born 1960 or earlier). The 

overall aim of the study is to contribute to improving tablet computer interfaces for 

older adults, taking a human-centred design approach “that aims to make interactive 

systems more usable by focusing on the use of the system” [Ref ISO 9241-210:2010, 

Terms and Definitions]
 2

 as its starting point. This means, in this study, that the use of 

the system is seen as the older adults completing self-defined tasks using a tablet 

computer to achieve self-defined goals. The goals and tasks in this thesis are defined as 

“goal” the intended outcome [ISO 9241-11:1998]
2
 and “task” the activities required to 

achieve a goal [ISO 9241-11:1998]
2
. In order to get as close as possible to the users’ 

experience in this study, encountered issues are explained with the users’ own 

terminology. The majority of older adults cannot distinguish between the operating 

system and various applications. Therefore, limiting the study to the operating system 

or a single application inhibits the exploration of the older adults’ natural usage of 

tablet computers in their everyday life, thus losing sight of interaction issues 

experienced by the target users. One can draw the parallel to eating a cake. When 

eating a cake, the cake is experienced through the flavour and texture of the cake as a 

whole, not by choosing to examine only one of the many ingredients that the cake is 

made from. 

 

The number of older adults among the population is increasing, as people live 

longer and are healthier than in the past due to better healthcare (Rodrigues, Carreira, 

& Gonçalves, 2014) (Blythe, Monk, & Doughty, 2005) (Berner, 2014). Older adults 

also live longer and longer in their own homes (Blythe, Monk, & Doughty, 2005) and 

if they get help to learn how to use Information Communication Technologies (ICT), 

their quality of life and wellbeing can be greatly improved (Yamagata, Kowtko, 

Coppola, & Joyce, 2013) (Wiee, 2013). 

 

ICT has developed rapidly over the past years and will continue to develop over 

time at a breath-taking pace (Frick & Sandström, 2013) (Berner, 2014). The high 

speed, with which ICT is developing, makes it especially difficult for older adults to 

keep up with the changes and development (Hanson, 2010) (Berner, 2014). Some 

people, especially older adults do not always feel comfortable using internet to do 
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important errands like internet banking as they are afraid to make mistakes (Holmlund, 

2013) (Wiee, 2013) or feel that internet is lacking in security and therefore prefer face 

to face contact (Berner, 2014). Older adults were not born into the ICT age and are in 

that sense “digital immigrants” (Wiee, 2013) (Rubil & Berger, 2013) compared with 

younger adults who have grown up with ICT as an integrated part of their everyday 

life. Older adults have accumulated different life experiences, in their long life, which 

have affected this age group to have a diverse view of new technology (Waycott, o.a., 

2012). 

 

Internet is becoming increasingly important in today’s society with more and more 

services requiring the use of ICT (Berner, 2014). Once a person has learned how to use 

and become comfortable with ICT devices, there are services that are easier and more 

convenient to use over the internet. For example being able to check how much money 

one has on a bank account on the spot rather than having to go to the bank, wait in line 

and then ask the banker to check the amount. Another example is being able to use a 

smartphone or tablet computer to quickly look up words or information about things 

through a simple search on Google or Wikipedia, rather than having to consult 

physical books having to first find the book, at home or at a library, before the 

information search can begin. Older adults today feel forced into unfamiliar ground 

with GUIs designed for younger people (Berner, 2014). Today’s adults believe it to be 

easier to teach the older adults to use the new technology than to ask the younger 

generation to revert back to the old ways of doing things before the current 

technological advancements (Rubil & Berger, 2013). It is no wonder that many older 

adults seem disengaged or uninterested towards new technology with many of them 

being unfamiliar due to lack of ICT experience (Waycott, o.a., 2012). Many older 

adults are left out from social interactions happening online (Berner, 2014) (Gonzalez, 

Rodriguez, Santana, Favela, & Castro, 2006). Older adults should therefore be 

encouraged to use ICT so that they can join in on the interaction happening through 

Facebook, Skype and other online communication paths (Berner, 2014). 

 

Tablet computers are one of many ICT devices designed for children and adults, 

(Rodrigues, Carreira, & Gonçalves, 2014) causing specialized tablet computers to be 

designed for the older adults (Gonzalez, Rodriguez, Santana, Favela, & Castro, 2006) 

(Sandén & Renström, 2012). These specialised tablet computers cannot be seen or 

bought through the common electronic stores. Newer versions of Android and iOS 

have been including accessibility options making it easier for people with disabilities 

and older adults to better use the common tablet computers. Yet older adults are 

greatly underrepresented as users of ICT and few studies have been made regarding 

their opinion of tablet computers (Berner, 2014) This study explored what issues older 

adults experienced when using tablet computers at home in their everyday life and how 

to possibly improve or workaround discovered interaction issues. 

1.1 Aims and Objectives 
This thesis study aims to provide new ideas for future studies in terms of older 

adults’ usability issues and interest in using tablet computers. The main aim is to find 

out how to improve tablet computer usability for older adults through an action 

research use- and user-centred approach, The aim is to identify main issues that older 

adults experience when attempting to use tablet computers for achieving self-defined 

goals in their everyday life, This is to identify issues for future studies while at the 

same time, if possible, solve some issues on the spot during the study. Creating a 

working high-fidelity prototype to test the ideas for how to improve the interface is an 

entire thesis study on its own and therefore not included in this study. 
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The objectives for this study are as follows: 

 

1. Observe usability issues regarding older adults’ interaction with tablet 

computers in a home everyday life setting. 

2. Provide ideas for improving tablet computer interfaces for older adults. 

3. Develop ideas and suggestions for future studies on how to make tablet 

computer interfaces better accommodate older adults’ needs. 

4. Provide ideas concerning how to introduce and broaden older adults’ view 

of what they can do with tablet computers, thus improving usability as 

well as usefulness. 

 

It is important to support older adults to become included in the world of ICT and 

according to previous research, tablet computers are among the easier ICT devices to 

use. 

1.2 Research Questions 
Most young people know how to use tablet computers while not many older adults 

do. Jessica Berner brings up in her doctoral thesis that it is important to provide 

devices for older adults that are easy to use and have internet access. She bases this 

conclusion on the fact that more and more services are becoming accessible only 

through the internet (Berner, 2014). This underlines the importance of finding ways to 

increase older adults’ interest in using tablet computers. How tablet computers are 

used should affect the designing of the interface. 

 

The research questions addressed in this study are as follows: 

 

1. What do current studies perceive to be the main interaction challenges 

regarding tablet computer interfaces for older adults when using tablet 

computers in their everyday life? 

2. What do older adults experience as the main interaction challenges 

regarding tablet computer interfaces when using tablet computers in their 

everyday life? 

3. What can be done with the tablet computer interfaces to improve the 

usability of these devices for older adults? 

4. What can be done with the tablet computer interfaces to better 

accommodate older adults’ needs? 

 

The first question is rather straight forward regarding interpretation of similar 

studies and research done by others to enable a base for comparison and expansion of 

the research area. The second question is about explore and identify what older adults 

experience as issues in aspects of accessibility, context of use, effectiveness, 

efficiency, satisfaction and usability. In this study “accessibility” is defined as 

“usability of a product, service, environment or facility by people with the widest 

range of capabilities” [ISO 9241-171]
3
, “context of use” is defined as “users, tasks, 

equipment (hardware, software and materials), and the physical and social 

environments in which a product is used” [ISO 9241-11:1998]
3
, “effectiveness” is 

defined as accuracy and completeness with which users achieve specified goals ISO 

9241-11:1998]
3
, “efficiency” is defined as “resources expended in relation to the 

accuracy and completeness with which users achieve goals” [ISO 9241-11:1998]
3
, 

“satisfaction” is defined as “freedom from discomfort and positive attitudes towards 

the use of the product” [ISO 9241-11:1998]
3
, “usability” is defined as the “extent to 

which a system, product or service can be used by specified users to achieve specified 

goals with effectiveness, efficiency and satisfaction in a specified context of use” 
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[adapted from ISO 9241-11:1998]
3
. The third question seeks to find possible 

improvements based on the issues identified in the answer to the second question. The 

fourth question allows for a better understanding of what areas are most important for 

older adults in the tablet computer interface. By looking at older adults’ needs 

regarding how tablet computers can assist older adults with their self-defined goals and 

tasks in their everyday life, through addressing this question it should be possible to 

provide the  most relevant focus areas for future studies. 

With these research questions as a starting point, the aim is to contribute to the 

field of Computer Science with a focus on Human Computer Interaction and, more 

specifically, interaction design of tablet computer interfaces for older adults. 

1.3 Approach 
The ‘unit of analysis’ within human computer interaction is a ‘subject-object’ 

interaction (Kaptelinin & Nardi, 2012). In this study the subject is older adults and the 

object is tablet computers within the definition of ‘unit of analysis’. It is important to 

highlight that the ‘unit of analysis’ in this study includes the context of use, that is, the 

older adults everyday life home environment , with a focus on the actual usage and 

users’ experiences of using tablet computers in this context, for tasks and goals that are 

self-defined by the users. This is important because it addresses what has been 

identified as a gap in current research on interaction design of tablet computers for 

older adults, where the focus has until now primarily been on interaction design and 

usability testing of a specific operations, tasks or a specific mobile application, a 

delimitation which does not necessarily fit seamlessly with a use- and user-centred 

approach to human computer interaction design. 

 

This is an exploratory case study using an action research approach combined with 

a grounded theory and human-centred design approach “that aims to make interactive 

systems more usable by focusing on the use of the system” [Ref ISO 9241-210:2010, 

Terms and Definitions]
3
. By focusing on the whole of the system instead of individual 

tasks, a more practical relevance of the research area can be found (Nardi, 1996). 

Exploratory studies are commonly used when the amount of literature is scarce for the 

target research topic (Oates, 2006). Case studies are useful when there is a need to 

build new theories (Oates, 2006). In this study, the case is defined as older adults using 

tablet computers in their everyday life in the home environment. Grounded theory is 

an iterative method where data gathering and analysis alternate and the latest analysis 

affects the next data gathering. The idea is to let theories emerge from analysing field 

data (Oates, 2006). 

 

It is worth underlining in this context that case studies are generalizable to 

theoretical propositions and not to populations and universes; “in this sense, the case 

study, like the experiment, does not represent a ’sample’, and in doing a case study, 

your goal will be to expand and generalize theories (analytic generalization) and not 

to enumerate frequencies (statistical generalization)”. (Yin, 2009, p. 15) This 

distinction between analytic and statistical generalization is not well understood in 

mainstream Computer Science research, but has relevance for the design of case 

studies, the selection of participants and the analysis of data as well as for the 

interpretation of results. The selection of participants for an exploratory case study 

using an action research and grounded theory approach, such as this study, does not 

strive to achieve a statistically relevant sample of the target group population, because 

the goal is not statistical, but rather analytic generalization. Thus, in this case, a total of 

10 participants were selected for individual interviewing and participant observations. 

The selection criteria included that the participants should be older adults, here defined 

as being born 1960 or earlier, and that they should be willing to participate in the case 

study. The case study included a two week observation period with an introduction to 
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and usage of tablet computers in an everyday life home environment and three 

different interviews with each participant. The first method to gain participants for the 

study failed, that aimed to gain participants through retirement homes and older adults’ 

daily activity centres. The second attempt successfully reached participants through a 

‘spread the word’ chain. The case study was limited to 10 participants, because this 

was estimated to be the maximum number of individual two-week long participant 

observations possible for the observer to perform during the thesis project. 

 

Many evaluators, people who evaluate events in research, have a tendency to focus 

hypothetical situations and what they expect to gain from a research, forgetting about 

user experience (Nørgaard & Hornbæk, 2006) and closing the research from 

unexpected results. Preconceived ideas can subjectively force data to display 

preconceived ideas as the results. In this way grounded theory is difficult to use as the 

researcher needs to lay aside all preconceived ideas to allow the data to speak for itself 

(Oates, 2006). By choosing to conduct an explorative study using grounded theory in 

this area, new issues regarding older adults’ natural usage of tablet computers can be 

discovered.  

 

There are data gathering methods that are recommended when using grounded 

theory. Interviews and observations are two of those methods (Oates, 2006) (Urquhart, 

2013). The interview and observation methods that were chosen to best adapt for the 

action research and grounded theory approach in this study are semi-structured 

interviews and participant observation for the observations. A semi-structured 

interview leaves room for both exploration of questions asked in previous interviews 

as well as exploring new questions that has appeared prior to the interview in the 

grounded theory cycle of data gathering and analysis. The observation period spanned 

over two weeks and began with an interview to capture preconceptions and other 

information about the participant that was relevant for the study. After the observation 

period, another interview was carried out that aimed to find out about any changes in 

the participant’s attitude and to allow the participant to reflect over the observation 

period. During the observation the participant was allowed to interact with and ask for 

help from the observer. The observer acted as a technical mentor (Berner, 2014). The 

technical mentorship was an active role during the observation, hence the term 

participant observation (Oates, 2006) (Benyon, 2010). 

 

Grounded theory analysis is about building categories and drawing parallels 

through coding from the gathered data to form theories and ideas in an iterative way, 

while consistently grounding these theories in the gathered data. The analysis took 

place after each session of data gathering so that it affected the next data gathering 

session in terms of what questions to ask and what to look for (Oates, 2006). 

1.4 Contribution 
There has been a multitude of research on older adults using tablet computers and 

similar devices for medical and healthcare purposes as well as research focusing on 

very specific tasks on touchscreens (Blythe, Monk, & Doughty, 2005) (Waycott, o.a., 

2012) (Nyberg & Waterworth, 2013) (Sandén & Renström, 2012) (Chan, Haber, 

Drew, & Park, 2014) (Frick & Sandström, 2013) (Berner, 2014) (Watkins, Kules, 

Yuan, & Xie, 2014) (Yamagata, Kowtko, Coppola, & Joyce, 2013) (Falchuk, 2009) 

(Kukec, Ljubic, & Glavinic, 2011) (Sampath, Indurkhya, & Sivaswamy, 2012) 

(McClard & Somers, 2000) (Yueh-Min, Tsung-Ho, Yen-Ning, & Nian-Shing, 2012). 

Researches that focus on individual tasks provide little coherence between the tasks 

and may lose sight of the practical relevance of the research (Nardi, 1996) (Kaptelinin 

& Nardi, 2012). Yet general cases and theoretical exploration has diminished within 

research (Kaptelinin & Nardi, 2012). This study provides a view over how 10 different 
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older adults with variated ICT experience use tablet computers and what interaction 

issues they encounter in their home everyday life environment when using a tablet 

computer to achieve self-defined goals. This exploratory approach and overview 

perspective can be used to map out where current research fits in, what is still missing 

in the area of older adults using tablet computers and to generate ideas for tablet 

computer interface improvements. This understanding is important especially as tablet 

computers and similar devices are used more and more for different types of services. 

If older adults do not understand how to use the devices they cannot benefit from the 

services tablet computers and similar devices can provide for them. Current research 

indicates the need for more case studies to better understand what problems exists for 

older adults when it comes to tablet computer and ICT usage (Berner, 2014). 

 

This study focuses on older adults who are the main beneficiaries from this study. 

However on a long term basis all users of tablet computers may benefit from studies 

that focus on older adults’ usage issues with tablet computers. Just because a person is 

young does not mean that the person is free from disabilities. Many people of all ages 

use glasses to see well, for example. By focusing on and identifying older adults’ 

issues with tablet computers, these issues can be addressed and solved in such ways 

that tablet computers gain improved accessibility, which can open the way for other 

improvements that benefit a multitude of users across all age groups in the future. 

1.5 Thesis Outline 
In the following, this thesis presents the different stages of the study, starting with 

a presentation of related research. This followed by a description of the design of the 

empirical study, including the different selections of equipment and methods used. 

Thereafter, the results from the data gathering preformed in this study presented, 

followed by the analysis of this data. In the end the conclusion and ideas for future 

studies are presented.  

 

Chapter 2, Related Work, is based on an initial literature review and presents a 

variety of related research. Like the many ingredients in a cake, the related research 

mainly focuses on different isolated parts that together cover different sections of what 

is needed to see and experience the whole cake, which in this case is older adults’ 

usage of tablet computers in an everyday life home environment. 

 

Chapter 3, Method, presents the design of this study. It brings up important issues 

such as the selection of participants, location of the observations and choice of 

equipment as well as the data gathering and analysis methods and how they are 

implemented. 

 

Chapter 4, Results, presents the data gathered from the interviews and participant 

observations. 

 

Chapter 5, Analysis, presents the analyses of the gathered data to formulate 

theories in accordance with grounded theory analysis procedures and practices. 

Further, different aspects of the gathered data are discussed and the findings are 

compared to related research. 

 

Chapter 6, Conclusion and Future Work, reports the final conclusions from this 

study and presents ideas for future research. 
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2 RELATED WORK 
Tablet computers are common in today’s society. It is therefore important to study 

the interaction of tablet computers, especially if these mobile devices are to be used by 

the aging population. 

2.1 Differences Between Younger and Older Adults’ 

Usage of ICT 
Tablet computers promote the possibility to use a computer device anywhere 

(McClard & Somers, 2000) and many people do use internet through smartphones and 

tablet computers on the go (Rubil & Berger, 2013). Older adults need more time to 

learn to use tablet computers than their younger counterparts (Berner, 2014). Older 

adults, especially those unfamiliar with the technology tend to be very focused on the 

visual interaction with interfaces. While younger people use ‘enter’ keys and other 

shortcuts to navigate faster, older adults tend to use visual buttons (Hanson, 2010). 

This can sometimes cause confusion for the older adults when visual ‘search’ buttons 

are not so visual (Rubil & Berger, 2013). Age definitely plays a role in how internet is 

used (Berner, 2014) (Rubil & Berger, 2013). Some research claim that older adults use 

internet less than younger people (Berner, 2014) while other research claim that 

younger people and older adults use internet to the same extent, that only the how 

differs greatly (Rubil & Berger, 2013). Older adults often prefer their old ways that 

they have grown into and are therefore slower at adopting ICT (Hanson, 2010). The 

fact that older adults views are not taken into account when designing ICT does not 

help their willingness to try and seeing the usefulness of the technology (Hanson, 

2010), like younger people who are born into the ICT age (Rubil & Berger, 2013). The 

accuracy between old and younger users when using a touchscreen differentiates a lot. 

Something as simple as added prediction software to help improve the accuracy of 

pointing on the touchscreen makes a huge difference for the older users (Bradley, 

Langdon, & Clarkson, 2011). 

 

Older adults often claim that they do not know what to use internet for and what 

the point of Facebook and Skype and so on is. But all they need is a nudge and help 

from people around them to get over the threshold to learn to use internet. Once they 

have learned to use internet they often feel like a whole new world has opened up for 

them in the digital society (Wiee, 2013). The understanding of how to use ICT differs 

between the age groups. Young people understand how to use ICT while older adults 

in general do not understand or are not so good at using ICT. There is a knowledge gap 

keeping older adults away from the digital society (Holmlund, 2013) (Wiee, 2013). 

The older adults’ life experience gives them a viewpoint that is specific to that persons 

experience on technology and its uses (Waycott, o.a., 2012) (Nyberg & Waterworth, 

2013). They should therefore not be considered as one uniform group (Nyberg & 

Waterworth, 2013). 

2.2 Mobile Applications in Other Studies 
Mobile applications refer to both applications for smartphones as well as tablet 

computers and there have been many studies involving older adults, but they seem to 

focus on specific tasks and applications rather than the general interaction. There have 

been applications designed to help older adults to eat healthier by keeping track of 

fruits and vegetables in the daily diet (Watkins, Kules, Yuan, & Xie, 2014). 

Furthermore there are applications for so called ‘smart homes’ that can simplify 

everyday actions like using a mobile device to switch the light on and off, open a door, 

change TV channels and TV volume (Blythe, Monk, & Doughty, 2005). 
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Tablet computers can be used as e-book libraries, this is useful for students and 

school children who often need to carry a multitude of books between school and 

home. Experiments have been made involving students to find out the effects of using 

tablet computers as E-Book readers instead of the traditional course literature (Yueh-

Min, Tsung-Ho, Yen-Ning, & Nian-Shing, 2012) (Yamagata, Kowtko, Coppola, & 

Joyce, 2013). The students showed difficulties knowing how to navigate through the e-

books, perhaps through the lack of experience (Yueh-Min, Tsung-Ho, Yen-Ning, & 

Nian-Shing, 2012), that will change over time as the ICT grows. The intuitiveness and 

user-friendliness of tablet computers depends on the design. An attempt has been made 

to increase user-friendliness of a specific tablet application based on the evaluation of 

how a computer program was perceived (Kukec, Ljubic, & Glavinic, 2011). 

 

Social interaction as a whole is important in todays’ society. Training older adults 

to use specific applications on tablet computers (Chan, Haber, Drew, & Park, 2014) 

like Skype Facebook, Modern Families and other chatting and video conference 

applications (Nyberg & Waterworth, 2013) can help older adults to connect with 

friends and family in an additional way (McClard & Somers, 2000) (Blythe, Monk, & 

Doughty, 2005). It becomes convenient to call friends and family using tablet 

computers (Mitzner, o.a., 2010). Everyone in the digital society becomes more 

accessible (Blythe, Monk, & Doughty, 2005) and long distances do not feel so far 

away (Gonzalez, Rodriguez, Santana, Favela, & Castro, 2006). In this way 

applications like Skype can be used as a motivator for older adults to begin using tablet 

computers (Berner, 2014). 

 

There are many social technologies that are adapted for older adults to receive but 

not share information. Despite the growing proof of benefits that older adults can gain 

from using these social technologies to stay connected with family and friends 

(Waycott, o.a., 2012). Mobile applications enabling sharing of music, pictures and 

social events can improve the quality of life for many, especially those with disabilities 

by including them in activities that they otherwise would not have been able to take 

part of (Yamagata, Kowtko, Coppola, & Joyce, 2013). Applications can also help to 

motivate activation, (Mitzner, o.a., 2010) rather than sitting still, applications like 

Geocaching and Geo-tracing can motivate exercising outside by focusing on the fun 

factor (Falchuk, 2009). 

 

Social media applications are available to anyone who owns a smartphone or tablet 

computer. In many ways these applications can promote wellbeing among the users 

(Wiee, 2013). But social media has become so popular that people have started to 

become addicted to them, bringing the social media with them everywhere they go, 

sometimes even affecting their performance on other aspects in life (Rubil & Berger, 

2013). Other negative concerns are different privacy issues that come with social 

media services like Facebook and devices’ increased ability to automatically sense 

information about the user (Smith, Szongott, Henne, & von Voig, 2012) (Vihavainen, 

Lampinen, Oulasvirt, Silfverberg, & Lehmuskallio, 2014). Also concerns about 

peoples published activities can be of privacy concerns to other people than the 

publisher of an activity (Smith, Szongott, Henne, & von Voig, 2012). Privacy settings 

only affect the own person’s published information (Smith, Szongott, Henne, & von 

Voig, 2012). Data that has automatically been gathered is often kept in case the person 

using the social media service would like to later allow further information to be 

publicly displayed (Vihavainen, Lampinen, Oulasvirt, Silfverberg, & Lehmuskallio, 

2014). If a user of the service forgets to change privacy settings, unwanted information 

like location may be leaked into the public domain (Vihavainen, Lampinen, Oulasvirt, 

Silfverberg, & Lehmuskallio, 2014). 
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2.3 ICT Healthcare 
Our society is aging and the challenges like care and support that comes with it 

should not be underestimated (Blythe, Monk, & Doughty, 2005). Internet and new 

technology can be used to reduce costs and increase efficiency in healthcare as the 

population of older adults are increasing (Berner, 2014). A lot of research have been 

focused on healthcare technologies (Waycott, o.a., 2012) (Blythe, Monk, & Doughty, 

2005) (Sandén & Renström, 2012) (Nyberg & Waterworth, 2013). The AGNES 

(AGeing in a NEtworked Society) project is one of many that have focused on using 

ICT for older adults’ physical and mental wellbeing including healthcare, where they 

towards the end included tablet computers (Nyberg & Waterworth, 2013). Using tablet 

computers and other ICT devices in healthcare can allow older adults to continue 

living in their own home for a much longer time (Berner, 2014). 

 

Many stakeholders talk about how important the patient perspective is but few 

actually talk to the patients to find out how their perspective really is. Getting the 

patient perspective is crucial to make the product designs work for them (Frick & 

Sandström, 2013). One project gave a good example involving medical personnel 

when developing a mobile application possible to use on both smartphones and tablet 

computers so that the medical personnel could get access to medical files and 

communicate with other personnel without having to leave the patient. The original PC 

system was evaluated to understand the need of the system to better be able to design 

an easy to use system for the medical personnel while attending to their patients 

(Kukec, Ljubic, & Glavinic, 2011). These mobile devices can aid correct medication 

dosage and timings for both patient and personnel (Falchuk, 2009). 

 

One specialized smartphone system called Carephone used sensors to monitor the 

physical health and send out an alarm when something is wrong containing all vital 

information needed to help the person in need (Blythe, Monk, & Doughty, 2005). 

Another similar system called Health Pal could be connected to a normal smartphone 

and other devices through Bluetooth or ZigBee could even help with medicinal 

reminders through SMS as well as improve consciousness of diet and exercise (Zao, 

o.a., 2008). Mobile application development has opened up for a large amount of 

health-related applications (Falchuk, 2009). For tablet computers alone there are a vast 

number of applications developed and applications made for table computers that can 

help older adults to among other things eat healthier (Watkins, Kules, Yuan, & Xie, 

2014). 

 

There are studies that have looked into using tablet computers to aid 

communication with non-verbal children with autism. AutVisComm uses pictures to 

play pre-recorded or voice-generated messages to communicate with the surrounding. 

The system was developed using participatory design, involving the autistic children to 

find out what did and did not work for them (Sampath, Indurkhya, & Sivaswamy, 

2012). Even systems to aid communication for deaf people have been studied (Blythe, 

Monk, & Doughty, 2005). 

 

Physical activity is something that can be encouraged through various different 

applications on smartphones and tablet computers. A magister thesis at the Linnaeus 

University explored the constraints and possibilities of using tablet computers in the 

physiotherapy after a knee prosthetic surgery. The idea was to replace paper 

instructions with tablet computer technology and make the instructions after surgery 

interactive and include instruction videos. This idea received a lot of positive feedback 

(Frick & Sandström, 2013). Encouraging physical and mental activity shows great 

promise in reducing age-related decline. When older adults that take part in courses 

and stay mentally active by learning and searching for information as well as staying 
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physically active they experience less degradation due to the old age than those who 

do not activate themselves. Also the attitude of open mindedness helps to increase the 

learning capabilities as well as memory (Berner, 2014) (Chan, Haber, Drew, & Park, 

2014). 

 

Using mobile applications can have great positive effect on the memory 

functionality (Falchuk, 2009). Engaging the mind by sharing pictures, music and 

encourage talking about them and discussing experience connected to them, has the 

ability to slow the progression of dementia and Alzheimer and calms the affected 

person (Yamagata, Kowtko, Coppola, & Joyce, 2013) (Chan, Haber, Drew, & Park, 

2014). 

2.4 Older Adults Affected by Degradation 
Older adults have many age related problems that affect them and their interaction 

with tablet computers. Several research studies point out that motoric and sensory 

abilities degrade with age (Rodrigues, Carreira, & Gonçalves, 2014) (Berner, 2014) 

(Worden, Walker, Bharat, & Hudson, 1997) (Blythe, Monk, & Doughty, 2005) 

(Hanson, 2010) (Rodrigues, Carreira, & Gonçalves, 2014). Ageing often results in 

deterioration in cognitive capacity and manual dexterity (Waycott, o.a., 2012) (Blythe, 

Monk, & Doughty, 2005) (Hanson, 2010) (Berner, 2014) (Rodrigues, Carreira, & 

Gonçalves, 2014). Even the ability to adjust becomes affected with age, causing older 

adults to need more time when learning new things (Berner, 2014). This is something 

that provides a great challenge for user experience designers when the older adults are 

the targeted group. Older people tend to be more demanding regarding aspects of 

usefulness and ease of use. It places a lot of pressure on the designers to understand 

older adults’ point of view. Also the designers need to take into account the sensory 

and motor impairment associated with old age (Waycott, o.a., 2012). 

 

Small buttons and icons can cause a lot of problems for older adults who are using 

touchscreens as the screens also lack haptic feedback. It can become difficult to 

understand and use touchscreens causing the older adults to become discouraged from 

using them (Rodrigues, Carreira, & Gonçalves, 2014). When the buttons and icons are 

close together it can cause great difficulty for those with reduced accuracy ability 

(Yamagata, Kowtko, Coppola, & Joyce, 2013) or having problems with tremors in the 

hands (Rodrigues, Carreira, & Gonçalves, 2014). Reduced eyesight is something else 

that can cause difficulties when the buttons and icons are small (Rodrigues, Carreira, 

& Gonçalves, 2014). It is not only physical degradation that can cause difficulties 

using ICT, when memory degrades it takes a lot more time to remember and 

understand instructions of how to use tablet computers (Holmlund, 2013). As 

knowledge among older adults is often already low, it becomes even more difficult for 

them to learn how to use these devices (Sandén & Renström, 2012). For them it is like 

learning a new subject from the ground. When adding a new complexity to an already 

new subject, it becomes increasingly difficult to understand. Touch and hold for a 

different key sign has proved to be one such complexity for older adults (Rodrigues, 

Carreira, & Gonçalves, 2014). 

 

Age related degradation has been researched extensively and technology adoptions 

have been developed to follow these changes, (Hanson, 2010) (Persson, 2008) 

although many of these technology adoptions do not get to reach the public (Persson, 

2008). While many focus on what does not work for the older adults it is also 

important to understand what works. Focusing on what works can lift the older adults’ 

interest and willingness to try ICT devices (Hanson, 2010). 
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2.5 What is Missing in the Current Research 
There has been a large amount of research with tablet computers involving 

children and adults (Sampath, Indurkhya, & Sivaswamy, 2012) (McClard & Somers, 

2000) (Yueh-Min, Tsung-Ho, Yen-Ning, & Nian-Shing, 2012) as well as older adults 

in healthcare, medical aspects, single applications and tasks for smartphones and tablet 

computers (Blythe, Monk, & Doughty, 2005) (Waycott, o.a., 2012) (Nyberg & 

Waterworth, 2013) (Sandén & Renström, 2012) (Chan, Haber, Drew, & Park, 2014) 

(Frick & Sandström, 2013) (Berner, 2014) (Watkins, Kules, Yuan, & Xie, 2014) 

(Yamagata, Kowtko, Coppola, & Joyce, 2013) (Falchuk, 2009) (Kukec, Ljubic, & 

Glavinic, 2011). There seem to be a lack of studies on healthy older adults’ everyday 

use of tablet computers. 

 

Already in 1997 older adults were a forgotten group for study in relation to 

personal computer usage (Worden, Walker, Bharat, & Hudson, 1997) just like older 

adults today are forgotten when it comes to their everyday usage of tablet computers. 

More qualitative research on older adults’ perspective on ICT is needed, especially if 

they are offered ICT healthcare solutions. It is important that they are prepared and 

familiar with the technology, especially with tablet computers (Berner, 2014). ICT is 

good for older adults’ wellbeing (Wiee, 2013) and research shows that older adults 

find it easy and quick to learn basic touchscreen operations without much training or 

previous experience (Berner, 2014). 

 

This shows that tablet computers have much promise for older adults if they are 

given the chance and more research in the subject is needed. A study of older adults’ 

usage of tablet computers in their everyday lives gives the overview that ties together 

all those narrowed and highly specific research studies, like baking that cake together 

instead of leaving all the ingredients separated on the table. 
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3 METHOD 
Thorough reading and consideration was done before deciding on what methods 

and approaches were suitable for this study. The approach, selections, data gathering 

methods and grounded theory analysis is described in this chapter.  

3.1 Design of the Study 
This study is a qualitative explorative case study using an action research approach 

and grounded theory. In this case study, 10 older adults (born 1960 and earlier) were 

observed and interviewed to better understand the situation where older adults are 

using a tablet computer in their everyday life home environment. As case studies are 

in-depth explorations of a situation, they often generate a large amount of subjective 

data that needs to be double-checked to avoid having participants just say what they 

believe is expected of them (Dawson, 2009). While quantitative data can provide 

statistics, qualitative data provides a more in-depth view on individuals (Sharp, 

Rogers, & Preece, 2009). When doing a study that generates qualitative data it is 

preferable to use grounded theory (Hartman, 2001), as grounded theory can be a 

powerful tool for gaining in-depth understanding of the situation and context as 

experienced by the individual (Urquhart, 2013), for instance when trying to use ICT to 

achieve a self-defined goal in everyday life. The idea of grounded theory is to let 

gathered data contribute to the formulation of theories through a repeating process, 

without preconceptions, of analysing, categorizing and gathering more information 

until no more theories emerge from the process (Sharp, Rogers, & Preece, 2009) 

(Oates, 2006) (Hartman, 2001) (Urquhart, 2013). Grounded theory is often used in 

exploratory studies as they explore subjects and areas that have little documentation 

(Oates, 2006). 

 

Due to evaluators having a tendency to only focus on confirming what they 

already know (Nørgaard & Hornbæk, 2006) and because traditional user testing 

involves deciding tasks for the user tests in advance (Oates, 2006) (Benyon, 2010), it 

becomes difficult to understand a user’s experience with a product as a whole. This 

motivated the choice of an explorative study to explore the unmapped area of older 

adults’ natural usage and user experience when using tablet computers in an everyday 

home environment. The starting point for this study is thus that there is a need to look 

at the use of the whole system, the human centred design approach, in order to better 

understand user experience and interaction issues older adults experience in an 

everyday use of tablet computers. 

 

A comprehensive overview of the methods used in this study provided in the 

following list. 

 

Data gathering (with an Action Research and Grounded Theory approach): 

 Interviews – to gather information about knowledge levels, preconceptions 

and prejudices and user experience. 

 Participant observations – to do action research and to gather first-hand, 

on-the-spot information from a researcher’s perspective.  

Data Analysis: 

 Grounded Theory Coding – to analyse, sort and categorize data and form 

theories from the gathered information.  

Study comparison: 

 Literature review – to gather related research for understanding the 

problem area and defining the research questions at the beginning of the 

study and for comparison of results at the end of the study 
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This study began with a pre-study exploring the area of interest. It began through 

discussions with people in relation to the subject and a literature review to confirm 

whether or not this area had previously been explored. Once the need for the study had 

been confirmed, the search for participants and suitable tablet computers began. 

Browsing through various websites, blogs and forums as well as testing every tablet 

computer on display in the electronics stores in the vicinity was done in order to find 

the best suited lend out tablet computer for the study. 

 

After the pre-study, the real study began. The cycle in Figure 1 shows the iteration 

of the main body of the study in accordance to the grounded theory approach. The 

cycle started with the first participant number n who went through the first data 

gathering with interview 1, the introduction interview, and then the observation period. 

The data gathered from the first interview and observation was then analysed and the 

result affected the outline of the second interview. The data from the second interview 

was then added to the grounded theory analysis, changing or strengthening categories 

from the previous data analysis. Some questions remained in both interviews 

throughout the study, while others were added, removed or altered depending on the 

results from the previous analysis session. For each loop in the cycle a new participant 

n was in the focus of the data gathering, the n=n+1 in Figure 1. In Figure 2 a more 

individual timeline for each of the participants is presented, showing that the 

introduction interview was conducted on the first day starting the observation period. 

The observation period lasted over a time period of two weeks and ended with the 

 
Figure 1 Structure of this study using grounded theory 
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second interview, the direct follow up interview. Approximately three and a half 

months after the start of the participant’s involvement, the long term follow up 

interview was held. 

3.2 Selection of Participants and Equipment 
The selection of participants and equipment is important for this study to be 

successful. When conducting observations, there are three things that are needed to be 

able to do the observations. The things that are needed are participants, a place and a 

thing of focus (Sharp, Rogers, & Preece, 2009). In this case, the participants are the 

older adults. The place is their home environment and the thing of focus is a tablet 

computer. 

 

As there is a need for more qualitative studies on older adults using ICT, (Berner, 

2014) this study focuses on older adults. The decision of where to draw the age-line 

was not as straightforward as first expected. It turned out that one cannot say that all 

people born before one specific year do not use new technology (Rubil & Berger, 

2013). Around 1980 the IT-boom came to Sweden introducing personal computers 

into the schools for new forms of interactive learning.
4
 (Björk, 1983) Based on a 

number of discussions between the researcher and randomly encountered older adults 

and staff from 8 different retirement homes, there appears to be a broad borderline, 

roughly speaking, between people born before 1955 and people born after 1965. 

Generally speaking, people born before 1955 appear to be less open to new technology 

while people born after 1965 appear more open. The people born between 1955 and 

1965 were between 15 and 25 years of age when the IT-boom came to Sweden. This 

lead to the decision that the year 1960, which was in the middle of the perceived 

technology openness border, was a suitable year to draw the age-line for selecting 

participants for this study. This means that the people in focus of this study were 

around 20 years of age or older when the IT-boom came to Sweden. 

 

The number of participants that could be included in a qualitative study of this 

type, using an action research and grounded theory approach, was obviously limited by 

time. The participant observation period of two weeks with each individual participant 

included an introduction and tutorial to tablet computers as well as technical mentoring 

during the entire two weeks. Collecting data through participant observation is time 

consuming in itself, as the researcher in this type of study is both an active participant 

in the setting – introducing the technology, tutoring and mentoring as well as at the 

same time taking on the role of observing researcher, taking notes of what is going on. 

The introduction interview as well as the direct follow up interview with each 

individual participant called for iterative data analysis, categorisation and theory 

development, which is also time consuming. The decision was therefore taken to 

include a total of 10 participants in the study. 

 

                                                      
4
 http://www.diu.se/nr1-06/nr1-06.asp?artikel=s2 (last viewed 25/08/2015) 

 
Figure 2 The individual participant timeline 



 

 15 

 

As has been underlined in the presentation of the research approach (see section 

1.3 Approach), case studies are generalizable to theoretical propositions and not to 

populations and universes; “in this sense, the case study, like the experiment, does not 

represent a ’sample’, and in doing a case study, your goal will be to expand and 

generalize theories (analytic generalization) and not to enumerate frequencies 

(statistical generalization)”. (Yin, 2009, p. 15) The selection of participants for an 

exploratory case study using an action research and grounded theory approach, such as 

this study, does not strive to achieve a statistically relevant sample of the target group 

population, because the goal is not statistical, but rather analytic generalization. Thus, 

in this case, a total of 10 participants were selected for individual interviewing and 

participant observations. The selection criteria included that the participants should be 

older adults, here defined as being born 1960 or earlier, and that they should be willing 

to participate in the case study. 

 

Concerning the process of actually selecting the 10 participants for the study, in 

this type of qualitative study that requires participants’ active participation and 

commitment over time, the challenge is not to achieve statistical sampling of a general 

population, but rather how to recruit a sufficient number of voluntary participants who 

match the selection criteria for the case study. The first method that was tried out in 

order to recruit participants for the study aimed to get in contact with volunteer 

participants through retirement homes and older adults’ daily activity centres. This 

first method however was not successful. The second method that was tried out was 

reaching potential participants through a ‘spread the word’ chain, and this method was 

fortunately more successful. 

 

Including only 10 participants in a qualitative study should be enough in order to 

generate working theories that qualify for future studies. In the AGNES project, a 

recent research project at Umeå University focusing on older adults and ICT, a total of 

13 participants with the argument that if the group had been any bigger, the quality of 

the research would have been affected in a negative way (Nyberg & Waterworth, 

2013). 

 

The task of recruiting participants willing to participate has been a problem in a 

number of other research studies. Older adults who have been given their own 

computer with internet connection, free support, and education on how to use it and 

introduced to other people, seem to have scared the older adults from wanting to 

participate (Nyberg & Waterworth, 2013). In this project however it was not the older 

adults who were unwilling to participate in this study, but the personnel at the different 

retirement homes and daily activity places that said no to the suggestion of letting their 

older adults volunteer to participate. Most rejection answers from the personnel 

included fear of the tablet computers taking up too much time for the personnel after 

the project, and costs for purchasing tablet computers for their older adults. The 

expression of a sense of lack of time among staff when involving ICT in healthcare 

and retirement homes is not unique. Other studies have encountered this as well and it 

is believed that it could have something to do with the perceived challenge of having 

to learn something new, in order to be able to answer the older adults’ questions when 

needed (Frick & Sandström, 2013). 

 

It is important that participants are informed about the aims of the study and that 

they give their informed consent that everything that the observer sees and hears can 

be used from the observation, in anonymized form (Oates, 2006). It is equally 

important to get the approval from the participants to use information that is necessary 

for the project from an ethical aspect (Keates, 2007). Most of the participants were 

reluctant to participate at first, but once they were informed that they would remain 

anonymous to anyone outside the project, they were happy to participate. To ensure 
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that the participants remain anonymous they have all been given codenames and any 

information that could be used to identify who they are, has been left out of the thesis. 

 

The location of the study was in the participants’ own homes, as the study focused 

on older adults’ natural usage of tablet computer in their everyday life in a home 

environment. Everyday life takes place in many different locations and can be 

anywhere, but for the sake of making this specific study manageable for all involved, it 

was limited to the home environment. If the user studies would have been conducted in 

a lab, much contextual information from a home environment usage situation would be 

lost, since a lab is very formal, strict and striped (Nardi, 1996) compared to what is 

available to the older adults in their own home. 

 

In order to increase the willingness to participate, a tablet computer for the study 

was acquired so that the participants could borrow instead of buying one. In order to 

find the best suited tablet computer for the study to lend out, a literature review was 

done in combination with visiting every store in the vicinity that has tablet computers 

on display and having discussions with people who are using tablet computers. 

 

A bigger touchscreen makes a tablet computer easier to use with accuracy, 

(Sampath, Indurkhya, & Sivaswamy, 2012) (Zhou, Rau, & Salvendy, 2013) therefore a 

10” tablet computer was chosen, as it is currently the biggest screen for tablet 

computers on the common market. 

 

There are currently three well known operating systems for tablet computers: iOS, 

Android and Windows. iOS with its sleek design is often very straightforward with 

only one button returning the user to the home screen displaying all installed 

applications. Android on the other hand has three buttons, one for return to previous 

screen, one to return to the home screen that only displays the application shortcuts 

that the user wants to have there and a button for switching between opened 

applications. Windows tablet computers are like laptops without a keyboard running 

windows 8, only having a windows button for swapping between metro and desktop 

mode. Windows 8 introduced a lot of gestures for navigations that the user has to 

memorize. 

 

Since windows tablet computers require the user to memorize so many gestures in 

order to be able to use it to the full extent, they were not included in this study. It 

would take too much time to teach the participating older adults the minimum required 

gestures to use a windows tablet computer in order to have time to study the everyday 

user experience. iOS and Android on the other hand are fairly similar in many ways 

with a few minor differences. While iOS has one button leading to the home screen 

displaying all installed applications, Android has three buttons and hides the all 

installed applications view, leaving the user with a customizable home screen. The 

Android home screen can be customized with the users’ choice of widgets and 

application shortcuts. This makes it difficult to choose between iOS and Android. 

 

Because iPads are so expensive compared to Android tablet computers, the choice 

was made to purchase two tablet computers running Android OS rather than one with 

iOS. The assortment of Android tablet computers has various different GUI overlays 

depending on the brand, due to the open source code. Therefore the tablet computers 

for this study were chosen to have different GUI overlays. 

 

The tablet computers that were chosen for this study were Samsung Galaxy Tab 3 

and Nexus 10. The Samsung Galaxy Tab 3 was chosen because it was, at the time, 

according to the visited stores, the most popular tablet computer. The Nexus 10 was 
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chosen because it is in the Android developer series, meaning that it will be the first 

tablet computer to receive OS updates. 

3.3 The Data Gathering Path 
This study is conducted using an action research and grounded theory approach. 

Contrary to what some people believe, grounded theory is not only about analysing 

gathered data, it also affects how data is to be gathered (Urquhart, 2013). When using 

a grounded theory approach a small amount of data is first gathered and analysed to 

guide further data gathering (Oates, 2006) (Urquhart, 2013). The theorizing is 

grounded in the data, as the name of this approach implies. This study uses reoccurring 

literature reviews, semi-structured interviews and participatory observations to gather 

data. 

 

Using interviews and user observations to gather data is a good way to gain an 

understanding of user experiences with technology and what users perceive that they 

need and want from a device, in order for them to be able and want to use it (Keates, 

2007). That is why these methods are recommended when conducting a study using 

grounded theory (Oates, 2006) (Urquhart, 2013). Interviews and observations together 

cover different aspects in data gathering where one method can catch information that 

has been missed in the other (Sharp, Rogers, & Preece, 2009). 

 

Literature reviews need to cover different aspects of a study such as identifying 

related research to the study and finding relevant data gathering and analysis methods 

(Dawson, 2009) (Oates, 2006). This study has included multiple literature reviews 

throughout the duration of the study. The first literature review was done to find a 

suitable subject to study. Then there have been literature reviews triggering new 

literature reviews due to the result of the previous one, in accordance with the 

grounded theory data gathering approach. 

 

Interviews are one of the most effective ways to gain an understanding of what 

people want, what problems they experience and where the problems originate from 

(Benyon, 2010). There are three types of interviews: structured, unstructured and semi-

structured (Sharp, Rogers, & Preece, 2009) (Benyon, 2010). Structured interviews 

consist of a set of predetermined questions that are not diverted from during the 

interview (Sharp, Rogers, & Preece, 2009) (Benyon, 2010) (Dawson, 2009) and are 

therefore useful when the interviewer knows beforehand what answers to seek (Sharp, 

Rogers, & Preece, 2009). Unstructured interviews on the other hand are more useful 

when exploring an area that only has a small amount of available background 

(Benyon, 2010). This type of interview is often seen as less formal and with open-

ended questions allowing the interviewee to answer as much or little as the interviewee 

wants as well as free to diverge from the question. It is up to the interviewer to keep 

the interview within the subject (Sharp, Rogers, & Preece, 2009) (Dawson, 2009). A 

benefit of an unstructured interview is that it generates rich data and may answer 

questions they interviewer had not thought of (Sharp, Rogers, & Preece, 2009). Semi 

structured interviews allow questions to be revised if they do not fit during the 

interview (Benyon, 2010). Semi-structured interview is a combination of the two 

other. Semi-structured interview uses both closed and open ended questions like 

following up a closed question with an open why (Sharp, Rogers, & Preece, 2009). It 

also allows for questions to be changed, added or removed during the interview as the 

interviewer sees fit, given how the interview develops. 

 

For this study the semi-structured type of interview was chosen as it works well 

with the grounded theory approach, allowing for pre-determined questions determined 

through analysis of the previous interview’s answers. It also allowed new questions to 
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be brought up by both the interviewer and interviewee during the interview sessions. 

The interview sessions were conducted face to face. 

 

Interviews provide one side of the story and observations provide another 

(Benyon, 2010). Interviewees can sometimes describe the official way to do something 

rather than how they actually did it and sometimes they might make things up because 

they are too embarrassed to admit that they do not remember how they actually did 

something (Benyon, 2010). Sometimes it can even be difficult for an interviewee to 

explain how they completed a task, because they are not consciously aware of every 

detail of their actions – much of what we do in everyday life is routinized and gets 

done without much conscious thought about how we do it (Sharp, Rogers, & Preece, 

2009). Because of this it is important to use more than one data gathering method 

when studying an area hence the combination in this study of interviews and 

observations. 

 

Observation is a common and well known data gathering method (Sharp, Rogers, 

& Preece, 2009) (Dawson, 2009) (Oates, 2006) (Saffer, 2007). In research projects and 

studies an observer can have different levels of participation during observation, 

depending on what is the most suitable in relation to the research design and aim of the 

research. A passive observer does not interact at all in what is observed, while a 

participant observer is trying to become part of what is being observed (Sharp, Rogers, 

& Preece, 2009) (Dawson, 2009). A participant observer shadows while observing and 

takes part in activities together with the participants (Oates, 2006). The participation of 

the observer in this study is to act as a technical mentor, which is what, makes the 

observer a participant observer (Berner, 2014) (Oates, 2006) (Benyon, 2010). The 

choice of using the researcher as the participant observer instead of an additional 

person was due to the researcher’s eight years of experience of working part time with 

people with disabilities. It was also a deliberate choice in line with the action research 

approach applied in this study. Two of the research questions in this study address 

interaction design issues; how the usability of tablet computers can be improved for 

older adults (RQ3), and how older adults’ needs can be better accommodated in the 

interaction design of tablet computers (RQ4). These are closely related issues, and the 

explicit focus on improving the tablet interaction design as a way of enhancing 

usability and user experience for older adults indicates that Participatory Design 

methods could be useful in trying to answer these questions. Participant observation is 

one of the methods often advocated in Participatory Design as a useful method for 

informing interaction design. By introducing the technology, and tutoring and 

mentoring the participant during the two week observation period, the participant 

observer in this study is using the technology as a probe for requirements gathering 

and initiating a tentative design discussion with the participant. 

 

Since this study aimed to find out about tablet computer usage in an everyday life 

home environment, the study took place in each of the participant’s own home where 

the researcher visited on a daily basis. The researcher was then able to help with 

questions the older adults had, while at the same time observed their usage of the tablet 

computer. A participative observation appeared to be what the older adults, 

participating in this study, felt the most comfortable with, based on the conversation 

from when they were asked if they wanted to participate. What they liked was that 

they could then ask as many questions as they wanted and take full advantage of 

having someone there to explain the things they did not know how to do on their own. 

There are of course risks and limitations with this approach: the participant observer 

has more than one role during the observation, and the different roles may not be 

entirely easy to keep apart. Getting involved in tutoring and mentoring of the 

participant may make it difficult to observe and take note of what is actually going on 

in the interaction between the older adult and the tablet computer. However, 
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combining participant observation with interviews before and after the observation 

period as well as a third interview several months later is one way of counterbalancing 

this risk of letting own involvement as an active participant in the study blind the 

observer’s view of what is going on and what the older adult participant is 

experiencing in the interaction with the tablet computer. 

 

Being able to engage the older adults to use technology is important and other 

studies have been successful in doing so (Waycott, o.a., 2012) (Berner, 2014) 

(Barnard, Bradley, Hodgson, & Lloyd, 2013) (Nyberg & Waterworth, 2013) (Sandén 

& Renström, 2012). Among the things that have successfully engaged the older adults, 

and which has been aimed for in the design of this study, is to gradually introduce 

functions over time, allowing for multiple ways of communication and talk about the 

technology in an informal social environment (Waycott, o.a., 2012). There are other 

things, however, that can discourage participants. Although it is often recommended to 

record observations (Dawson, 2009) so as to be able to return to the recordings and 

analyse them further and in more detail after the observation event itself, this study 

was unable to use audio and video recording due to the participants’ feelings. They felt 

so uncomfortable having those recording devices around that they did not wish to 

participate if they had to be recorded on video or audio. Therefore the recording of the 

observations was strictly done using pen and paper or a text editor on a smartphone or 

tablet computer. What was written down in the notes was anything from how the 

participants were using their fingers when tapping on the tablet computer to questions 

they asked when they found difficulty in achieving their self-defined goals and tasks. It 

would have been useful to have an additional observer at hand during the observation 

periods, so that one of the observers could take on the role of detached observer and 

take notes, and the other could focus entirely on the role of being an engaged tutor and 

mentor, but this was not an option in this case study 

3.4 Path of Analysis 
The grounded theory method, unlike conventional research methods requires the 

need to avoid preconceived ideas during the data gathering and analysis in order to 

allow theories to emerge from the data rather than subjectively forming theories 

according to preconceptions (Oates, 2006) (Urquhart, 2013). The intention of 

grounded theory is to conduct field research (Oates, 2006) (Urquhart, 2013) and 

systematically analyse and interpret empirical data (Sharp, Rogers, & Preece, 2009). If 

the theories are generated correctly firmly grounded in the data, there will be good 

reasons to believe that the theories are trustworthy, (Hartman, 2001) at least from 

where the data was gathered. Meaning that one small group of people cannot represent 

all. Qualitative and quantitative studies are both important and complement each other 

(Oates, 2006) (Urquhart, 2013). This study covers the qualitative aspects where 

grounded theory is a preferable method (Hartman, 2001) and a powerful tool 

(Urquhart, 2013). 

 

Iteration is a part of the grounded theory method where data gathering and the 

analysis of the data is repeated. Each time new data is gathered, it is analysed 

according to a coding process and then categorized into new or existing categories 

from the previous analysis. If the data fits into an existing category it is seen as 

enriching that category. The properties and dimensions of the relevant categories are 

then used as the foundation when building theories (Oates, 2006) (Urquhart, 2013). 

After the stage where theories are formed, comes the stage where related literature 

should be compared to the study. The reason for bringing in related literature so late is 

to avoid having preconceptions form the theories instead of the data (Urquhart, 2013). 
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To begin the analysis it is good to gain an overall impression from the data to 

easier identify reoccurring patterns and themes (Sharp, Rogers, & Preece, 2009). The 

data is coded by attaching concepts, (Urquhart, 2013) terminology that belongs to the 

subject area (Hartman, 2001). Coding the gathered data line by line is highly 

recommended in most cases to avoid overlooking information, as it is a systematic 

way to go through the information (Urquhart, 2013). Core categories are those with the 

most connections and relations with the other categories and usually provide clear and 

graspable implications for future work and theories (Hartman, 2001). 

 

There are two strands to grounded theory as the founders Glaser and Strauss could 

not agree on the coding and theory building process. Both strands code and theorise in 

three steps, but the coding strategies diverge (Urquhart, 2013) (Hartman, 2001). They 

both start using open coding to label gathered data based on terms and concepts, from 

within the data, (Urquhart, 2013) (Oates, 2006) to discover properties and dimensions 

that can be used in the next stage of categorisation (Urquhart, 2013) (Sharp, Rogers, & 

Preece, 2009). The open coding process is meant to identify important key points and 

directions of the data (Urquhart, 2013). In the open coding, there are three coding 

families that can be used as guidance when looking through the gathered data. The first 

of the three is Cause-effect that is about causes, effects, consequences, explanations 

and reasons. The second is processes that are about different changes a person can go 

through like phases, stages, steps, transitions and sequences. The last of the three is 

strategies that are about behaviours to solve problems in different situations like 

strategies, tactics, mechanisms, manipulation, maneuvering, means and goals 

(Hartman, 2001). 

 

After the open coding, Strauss moves on to axial coding and then selective coding, 

where Glaser moves directly to a slightly different way of selective coding followed by 

theoretical coding (Urquhart, 2013). The axial coding in Strauss’s strand looks for 

relationships between the codes from the open coding by connecting lines between the 

codes for each relation to find categories and subcategories among the codes (Oates, 

2006) (Urquhart, 2013). Strauss’s way then speculates about how conditions, context, 

interactions, strategies and consequences are connecting the codes to one another 

(Urquhart, 2013). The codes that appear to be the most important for theories are then 

used in the Strauss’s selective coding, combining them into theories to explain 

phenomenon (Oates, 2006). It is a way of refining and integrating the categories to 

form the backbones to generated theories (Sharp, Rogers, & Preece, 2009). 

 

Glaser’s selective coding often group codes and categories into subcategories to 

better form and identify core categories. Strauss’s way of speculating about how 

conditions, context, interactions, strategies and consequences connect codes is similar 

to Glaser’s selective coding (Urquhart, 2013). Glaser’s third stage is theoretical coding 

were the relations between categories are described. Sometimes categories themselves 

can describe the relationship between two other categories. Theories built using other 

categories or codes to describe the relation between two categories are often stronger 

than those without a category or code used as the relation (Urquhart, 2013). 

 

Cathy Urquhart expresses in her book about grounded theory that Glaser is closer 

than Strauss to the original idea (Urquhart, 2013). Strauss’s way, which he continued 

to develop together with Corbin, is described as forcing data into strict categories, 

determined in the beginning of the coding, to form theories. Glaser on the other hand, 

allows theories to be formed through the emergence of categories throughout the 

analysis (Urquhart, 2013) (Hartman, 2001). 

 

Theories are created by the guidance of the research questions limiting the scope 

of the world’s boundaries (Urquhart, 2013) (Hartman, 2001). Open codes that exist 
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outside the scope of the study should therefore be excluded from the selective coding 

stage, (Urquhart, 2013) to avoid the creation of categories and theories outside the 

scope of the study in the later stages. That means that any open codes outside the scope 

of what affects older adults user experience and usability regarding using tablet 

computers in a home everyday life environment should be excluded from the selective 

coding. 

 

Theoretical memos are a way to write down notes about ideas and relations 

between the codes thought of during the selective coding that can be a very useful 

guidance in the stage of theoretical coding (Urquhart, 2013) (Hartman, 2001). 
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4 RESULTS 
In the following subchapters most of the information from the data gathering 

sessions is presented. Displaying the gathered information in the order it was used in 

the grounded theory analysis sessions, would have resulted in a much more 

complicated display of the data. Therefore, highlights from the data gathering sessions 

have been grouped together in order to provide an easier overview. 

4.1 Pre-study 
The pre-study was a smaller more informal study exploring the need for a study 

regarding older adults using tablet computers on a daily basis. The result tells that 

more qualitative research is needed regarding older adults and ICT (Berner, 2014) and 

that many studies have focused on specialized aspects regarding tablet computers and 

older adults (Waycott, o.a., 2012) (Chan, Haber, Drew, & Park, 2014) (Watkins, 

Kules, Yuan, & Xie, 2014) (Yamagata, Kowtko, Coppola, & Joyce, 2013). A study 

exploring an overview over older adults’ everyday usage of tablet computers in a home 

environment appears to be very much needed. An overview study has a strong 

possibility to provide a map over what existing studies have done and what still needs 

to be covered. 

 

It was not only the exploration of the need for the chosen subject that was covered 

in the pre-study. Once the subject had been confirmed the pre-study continued to 

explore if there would be enough willing participants to be able to run the study. 

Multiple retirement homes and one place where older adults can meet up and do daily 

activities together were visited as the first attempt to gather potential participants. The 

older adults at these places never got to express their opinion whether or not they 

wanted to participate, as the personnel did not want their older adults to participate in 

the study. After the first attempt failed word was spread about the study through a 

different channel. The second attempt was to ask those who knew about the study to 

spread the word asking for willing participants. The second attempt turned out to be 

successful, returning enough willing participants to be able to perform a qualitative 

study.  

 

The next stage in the pre-study looked into what tablet computer would be suitable 

for this study. Multiple forums, websites and blogs were visited and most of them 

recommended iPad with its retina display and one button navigation contrary to 

Android tablet computers three button navigation. Due to the high price of the iPads 

other tablet computers was taken into consideration. Multiple discussions with 

experienced tablet computer users recommended Nexus 10 as a cheaper alternative to 

iPad, due to Nexus 10 being a developer tablet computer and also using the high 

quality retina display. Nexus 10 was cheaper due to the fact it was running Android 

OS instead of iOS even though the specification of Nexus 10 was higher. According to 

comparison sites, Nexus 10 was the tablet computer with the best specifications on the 

market at the time. Nexus 10 was not available in Swedish stores but possible to order 

online. Personnel at stores in the vicinity that sold and had tablet computers on display 

said that iPad and Samsung Galaxy Tab 3 were the most sold tablet computers and 

recommended those. They also recommended trying out the tablet computers on 

display to gain a personal opinion on what was the easiest to use. Discussions with 

inexperienced tablet computer users revealed that most of them had their eyes set on 

Samsung Galaxy Tab 3, mainly because it was affordable and seemed like a good 

tablet computer. 
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From testing tablet computers at the stores in the vicinity there was some 

accessibility issues that was found across all tablet computers. One of those issues was 

the text size that in most tablet computers was not possible to change other than in the 

settings menu. Some tablet computers even had the problem of making text disappear 

when set to ‘huge’ as seen in Figure 3. The few tablet computers that were able to 

change the text size elsewhere made very little difference to the readability.  

 

 

 
Figure 4 Samsung Galaxy Tab 3 Accessibility options in KitKat 4.4.2 

 
Figure 3 Samsung Galaxy Tab 3 problem with huge text becoming unreadable 
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None of the tablet computers at the stores were designed for older adults’ ease of 

use. iPads and Android tablet computers running Jelly Bean 4.2 or later had the 

possibility to activate a function among the accessibility options called magnifying 

glass. By tapping three times on the screen a zoom function was activated allowing the 

user to zoom in and out by moving two fingers closer or apart. Many applications like 

the web browser and news applications already contained a zooming function making 

the magnifying glass not particularly useful. Tablet computers running Samsung’s GUI 

overlay contained more accessibility features than other tested tablet computers. The 

accessibility features in Samsung Galaxy Tab 3 can be seen in Figure 4. 

 

After all the testing at the stores and considerations of what had been discussed 

with others, Samsung Galaxy Tab 3 and Nexus 10 were considered as the best suited 

tablet computers for this study. Samsung Galaxy Tab 3 for its popularity and 

accessibility features and Nexus 10 for being a developer series making it the first 

tablet computer to receive new OS updates. 

4.2 Introduction Interviews 
To ease the flow of this study the participants started off with an introduction 

interview to find out about preconceptions, previous experience and knowledge about 

tablet computers and similar devices. The information from the introduction interview 

was then used to improve the explanations to the older adults when introducing the 

tablet computer and during the participative observation when answering questions 

and describing functionality and icons. The information was also used to introduce the 

functionality and applications closest to the participant’s interest area and needs. 

 

 

The participants in this study were three males and seven females. However the 

gender of each participant will remain confidential. Three of the participants requested, 

in the introduction interview, their personal information that could be used to identify 

them, including their gender, to remain confidential from everyone but the people 

directly involved in the study. Therefore only the gender correlation is presented. 

Diagram 1 The gender correlation in this study 

 

Female, 7 

Male, 3 

Gender 
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The participants in this study had different levels of previous experience. As seen 

in Table 2 most of the participants had previous experience with PC’s while less than 

one third had experience with tablet computers and smartphones. Only one participant 

had previous experience with both smartphones and tablet computers. Half of the 

participants were considered having previous experience with the interaction logic 

used with tablet computers since smartphones and tablet computers run the same type 

of OS. 

The participants, who were considered to have experience, were varied in their 

level of advancement. While participant 8ET only used the smartphone as a feature 

phone, the old type of phone, 4SL felt that smartphones were easier to use than feature 

phones. Participant 6ET and 10SH used their iPads almost every day. Among those 

who had experience with PC, most of them were able to use the PC without much 

difficulty as long as their familiarity to the system was sustained. Any unexpected 

behaviours, errors or new GUI to software within the computer cause them to call out 

to those they know for help. Three of these moderate experienced users, who were still 

working, were using computers at work, still expressed insecurity when using PC’s. 

The expert PC user, participant 7ET, was an IT technician and after retirement 

continued to use a PC at home. Participant 10SH used to have a PC at home but after 

being gifted an iPad, the iPad to completely replace the old PC. Participant 2HB talked 

about being interested, for a long time, in having and using a PC while 1HB, 2HBs 

spouse, was not within hearing range. The moment 1HB was within range, 2HB over-

exaggerate not wanting any modern devices in their home. 

 

When the participants were asked about their impression of tablet computers the 

answers varied from having no clue of what a tablet computer is to know how to use 

and think that it is a handy device. Some of them thought it was a limited computer, 

others that it was a big mobile phone. 4SL thought of it as a combination of a 

children’s toy and a laptop that is taking over more and more. While 5SE thought 

tablet computers to be more difficult than a computer, 6ET thought of tablet computers 

as a good friend who is always there when you need it. Four of the participants 

commented on the mobility and 7ET went as far as saying that it would be useful 

while traveling. Most of the participants thought of tablet computers as an interesting 

thing. 

Table 2 Participants’ experience using ICT before the study 

Participant Tablet computers Smartphone Personal Computer 

1HB None None None 

2HB None None None, but interested 

3HN None None Moderate 

4SL None Moderate Moderate 

5SE Tested (Android) Beginner Moderate 

6ET Moderate (IPad) None Moderate 

7ET None None Expert 

8ET None Beginner Moderate 

9ET None None Moderate 

10SH Intermediate (IPad) None Moderate 

None = No experience using the device  

Tested = Tried using the device but is not using it. 

Beginner = Using the device with difficulty. 

Moderate = Knows how to do most things required to reach personal goals. 

Intermediate = Knows most parts of the system and understand how to use new 

interface designs. 

Expert = Knows most parts of the system and can find out unknown areas on 

their own. Can teach and help others with technical problems. 
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The question of participants’ circumstances was not added to the introduction 

interview until the fifth participant’s first analysis cycle had passed. These questions 

were added as it appeared from the analysis cycles, to affect the ease of use and 

willingness to use. To explore the circumstances among the participants who had 

already had their introduction interview, the question was added to participant 5SE’s 

direct follow up interview and the first four was asked in the long term follow up 

interview. As seen in Table 3 only one of the participants lived alone, two had a 

younger relative as a lodger and the remaining seven lived with their spouse. 

 

The ideas of what is possible to do with a tablet computer were many. The two 

with no prior ICT experience had no idea of the possibilities with tablet computers. 

The other participants thought the possibilities with a tablet computer was the same as 

a computer like watching YouTube, browse the internet, Skype, read emails, listen to 

radio, music, take photos, show photos, watch TV and movies, read the news, read 

blogs and more. They all thought of tablet computers as useful to the extent that they 

could either completely or partially replace laptop computers. 3HN thought tablet 

computers to be the most useful when visiting acquaintances to be able to show photos 

on it. The mobility of tablet computers came up in several of the introduction 

interviews as a positive thing as well as being able to have mobile internet access, 

media player and search for answers to questions. 

 

Table 3 Participants' circumstances 

Participant Born Circumstance 

1HB 1928 Lives with spouse (participant 2HB). Several health 

problems. Heart problems. Arthritis. Hard of hearing. Keeps 

in touch with relatives through short phone conversations. 

Has a daughter who visits once a week. 

2HB 1928 Lives with spouse (participant 1HB). Had a stroke 2004. 

Vision and motoric impairments. Rheumatism. Often calls 

relatives through phone to keep in touch. Has a daughter 

who visits once a week. 

3HN 1960 Lives with spouse on the country side. Two children far 

away. Still working. Keeps in touch with one of the children 

through lengthy phone calls and occasional skype calls on 

PC to share screen when needing help. 

4SL 1935 Has a grandchild as a lodger. Hard of hearing. Actively 

keeps in touch with relatives and friends through skype on 

PC. Out dancing several times a week. 

5SE 1937 Lives with spouse. Is active on skype and often out dancing. 

6ET 1958 Lives with spouse. Still working. Active on skype to keep in 

touch with friends and family. 

7ET 1930 Lives with spouse. Still working. Heard of hearing. Uses 

Skype to keep in touch with a son who lives in a different 

country. 

8ET 1950 Lives with spouse. Still working. Keeps in touch with 

friends and family through phone. Yearly travels to visit a 

child who lives abroad. 

9ET 1955 Has a son as a lodger. Deaf on right ear. Still working. 

Active on laptop, reading news and listening to radio. 

10SH 1937 Lives alone. Often active with outside activities. Calls 

friends and family through phone to invite over or before 

visiting. 
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All of the participants except 1HB showed interest for tablet computers. 

Participant 2HB claimed to have no interest for tablet computers or any other ICT 

device while 1HB was within hearing range. The moment 1HB was out of hearing 

range from 2HB and the observer, 2HB started asking questions about how to 

complete tasks to achieve self-defined goals on the tablet computer. The preconception 

about the difficulty and ease of use regarding tablet computers was mixed. The two 

participants who previously owned iPads, thought tablet computer interaction to be 

easy with a few exceptions followed by two who agreed that the difficulty varied 

depending on the task. Three participants said that they believed that using tablet 

computers would be easy once they had passed a certain threshold of basic knowledge. 

Participants 2HB and 4SL believed it to be quite difficult to learn to use a tablet 

computer. Participant 1HB did not wish to comment on the question but instead 

expressed a great dislike towards ICT and said that the only reason for participating 

was because the spouse, 2HB, wanted to contribute to the study. 

 

Two of the participants, 6ET and 10SH, already owned their own iPads and were 

already used to them. 10SH got the iPad as a Christmas gift while 6ET bought the 

iPad. 6ET explained that curiosity from hearing so much about iPads got the 

participant to purchase the iPad and try it out, which the participant is happy to have 

done. 10SH on the other hand took a little longer before being happy about the gift. At 

the introduction interview the participant expressed annoyance about some built in 

features, like the browser history but quickly memorized how to empty the history 

after being instructed. The third participant who owned a tablet computer since before 

the study was 5SE who had bought a cheap Android tablet computer at the 

supermarket MAXI when it was on sale. The participant found the tablet computer to 

be too difficult to use and therefore stopped using it soon after the purchase. 5SE heard 

of this study and thought it to be a good opportunity to learn how to use the purchased 

device. 

 

Most of the participants who did not own a tablet computer from before the study 

did not have much to ask nor wanted to discuss anything further before being 

introduced to the tablet computer. Four of the participants, 1HB, 2HB, 4SL and 3HN, 

rushed the interviewer to take out the tablet as soon as possible. 3HN even snatched 

the tablet computer away from the interviewer the moment it was taken out. When the 

tablet computer was given to the participants, 2HB and 9ET both started with the 

question “what do I do with this?”. 2HB then stared to ask questions of how it could be 

useful. After being presented with ideas suited for this participant, 2HB asked for a 

way to look for available apartments and then became self-going once an application 

with this purpose had been installed and started. 9ET became self-going after the 

simple instruction of the participant’s finger being the replacement for a mouse. 

Participant 8ET started by asking how to unlock the screen and after that wished to 

Table 4 Participants’ ICT ownership before the study 

Participant Tablet computers Smartphone Personal Computer 

1HB No No No 

2HB No No No 

3HN No No Yes 

4SL No Yes (Android) Yes 

5SE Yes (Android) Yes (Android) Yes 

6ET Yes (IPad) No Yes 

7ET No No Yes 

8ET No Yes Yes 

9ET No No Yes 

10SH Yes (IPad) No Replaced with IPad 
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explore the tablet computer in silence on its own. Unlike the other participants, 7ET 

had a lot of questions during the introduction interview, mainly about typing on a 

tablet computer.  

 

Android devices specifically require a Gmail address to gain access to all the 

Android features. Therefore a Gmail account was made for this study so that those 

without or did not wish to use their own account was able to borrow the Gmail created 

for this study. 

4.3 From the Observations 
During the observation the observer took part as seen fit in the different situations. 

A summary of the observation findings for each participant are presented in this 

subchapter to give an easier overview over each case. Interaction issues that could be 

solved on the spot during this period are also presented together with the observation 

overview over the participant who encountered the issue. 

 

After participant 1HB was introduced to the tablet computer, 1HB went 

immediately to Google Play to search for newspapers and cinemas. After finishing 

searching in Google Play the participant went to Chrome and started looking for 

movies and then newspapers to read some news. The participant was reluctant to use 

the tablet computer saying that 1HB did not know what to do with it. As 1HB very 

often takes monopoly over all crosswords that enter their home, the participant 

observer took out the tablet computer and opened up crosswords asking the participant 

for help solving them. These attempts resulted, in all but one exception, with the 

participant taking over the crossword solving and became so absorbed by the task that 

the anti-new-technology attitude completely disappeared for the duration of the 

crossword. 2HB found it impossible to get in contact with 1HB until the crossword 

was done. The remaining days of the observation 1HB was found using the tablet 

computer every morning solving crosswords in the kitchen before 2HB came down for 

breakfast. 

 

Participant 1HB did not appear to have any difficulty using the tablet computer, 

alternating between using the pointing finger and the middle finger with very few 

mistakes. The few mistakes that the participant made was quickly corrected without 

Diagram 5 Number of participants who had and used email before the study 

 

No, 2 

Yes, 8 

Had an email address since before 
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asking any questions. The participant learned how to use the tablet computer through 

observing the observer use Chrome and doing crosswords and trying out and exploring 

the tablet computer when believing to be alone. 

 

When participant 2HB was first introduced to the tablet computer, 2HB quickly 

asked if it was possible to find out about available apartments on that thing. The 

participative observer then showed step by step how to access Hemnet, a service to 

look for available homes, through Chrome. The participant complained about 

becoming dizzy from looking at the screen not knowing where to lay the eyes. The 

observer then showed step by step how to download the application for Hemnet 

through Google Play and how to use the application instead. The participant appeared 

to feel more at ease and became self-going with the application, so a session using the 

application took place. The participant appeared to have accuracy difficulties with the 

pointing on the touchscreen having to re-point several times before getting it right. The 

participant’s accuracy improved slightly after using the tablet computer for about five 

minutes. When the participant had finished looking at available apartments, the 

participant asked if it was possible to get their morning newspaper on the tablet 

computer. After some joint searching, it was discovered that all the local newspapers 

were gathered under one website that 2HB found to be so cluttered that 2HB did not 

want to see that website again. The participant preferred the paper newspaper above 

the website because the clutter made it too difficult to know where to find the news 

among all the pictures and textboxes. 

 

On participant 2HB’s second day with the tablet computer, 2HB started 

complaining about the tablet computer interpreting the wrong icon as the one that was 

pressed. The first attempt to help the participant was by giving 2HB the most common 

touchscreen pen that can be found at every electronic store. Due to 2HBs rheumatism 

and carpal tunnel syndrome it became difficult to hold the thin pen. As it was not 

possible to find a thicker touchscreen pen, the second idea resulted in wrapping the 

thin touchscreen pen with polyurethane foam. However the polyurethane foam made it 

difficult to use, as the pen kept moving inside the foam roll. The next idea was to 

modify a type of pen that participant 2HB enjoyed using when writing on paper. To 

avoid depraving the participant’s favourite ink pen, shaped like a cactus, a new 

ergonomic pen of the same kind was purchased for the modification attempt. The 

common touchscreen pen was not possible to use to switch out with the ink part, so a 

smaller touchscreen pen was acquired to replace the ink tip. Figure 6 displays all the 

parts of the cactus pen and the touchscreen pen tip that replaced the original ink tip. 

Figure 7 shows the cactus pen that was modified for participant 2HB, with the before 

(top right) and after (bottom right). The cactus pen was bought from a store called 

Tiger that sells all kinds of odd things.  

  

 
Figure 5 Common touchscreen pen 
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Figure 6 Cactus pen parts and the new tablet computer pen tip 

 
Figure 7 Cactus pen before and after modification 
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Capacitive touchscreens
5
 unlike resistive screens require a conductive material in 

order to register a touch. When the cactus pen was first modified it worked for a few 

touches and then lost the ability to work. The solution to this problem was to glace the 

rubber with a transparent conducting fluid meant for refreshing electronic connections. 

When the fluid had dried up, the rubber had absorbed the conductive properties from 

the fluid and could be used in the same way as the common touchscreen pen. 

 

The first day after the modified Cactus pen was finished, the participant started 

using the new pen and commented in the afternoon saying that it was a nifty invention. 

The next day the participant pointed out a new annoyance when trying out a crossword 

application, complaining about the difficulty with the two finger zooming. 2HB found 

it difficult to get a good overview when zooming in and the text being too small when 

zooming out. Discussing text sizes and testing accessibility options available with the 

tablet computer, the participant revealed feeling the same annoyance with the 

magnifying glass on the tablet computer’s home screen as with the zooming in the 

crossword. 

 

One issue observed during the first days that the participant never complained 

about, was the observed difficult to type using the software keyboard. Participant 2HB 

had a tendency of getting the alternative letters rather than the original letters from 

holding down the letters for too long. The participant constantly had to delete the last 

written letter and try again. This problem was solved through changing the setting to 

‘long’ in the accessibility option ‘touch and hold delay’ in Android. This allowed the 

participant to press the letters on the software keyboard for a longer time and still get 

the desired letter written. Once solved, participant 2HB revealed to have felt very 

negative about typing on the tablet computer before this setting was changed. Almost 

all the participants had the same problem with the ‘touch and hold delay’ and were 

therefore set to ‘long’ for almost all the participants. 

                                                      
5
http://www.electronicproducts.com/Sensors_and_Transducers/Sensors_and_Transducers/Resistive_V

S_Capacitive_Touchscreens.aspx?id=206 (last viewed 01/09/2015) 

 
Figure 8 Participant 2HB using the modified cactus pen 
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Participant 3HN did not appear to have much difficulty understanding how to use 

the tablet computer. The first thing that the participant did after receiving the tablet 

computer was to scroll through the screens connected to the home screen. 3HN then 

moved on to check out YouTube for music related videos. 3HN only needed a few 

pointers to use the tablet computer to reach the self-defined goals with appeared ease. 

 

The fourth participant 4SL bought a tablet computer just before the first day of the 

observation period and needed very little help to get started with using it. When 4SL 

was given the tablet computer, the participant first started up the browser to read news 

and emails before going to the dance organisation’s website that 4SL is part of. Once 

on their website, 4SL had trouble watching the dance videos posted by the 

organisation and needed a bit of help to install a media player to be able to watch the 

videos. When trying to use the built in email application on the tablet computer, 4SL 

found out that the email account needed to be added to the application before being 

able to read the emails in the application. Upon further investigation, it turned out that 

Spray, which is the email service 4SL used, required payment in order to use the 

services needed for connecting the email to the application. This caused 4SL to 

become very annoyed with Spray. Before putting the tablet computer away for that 

moment, 4SL browsed through Blocket and some other websites. In the evening of the 

first day, 4SL went back to the laptop to use Skype. If this was due to habit, comfort or 

some other reason was not revealed. 

 

In the morning of the second day 4SL tried to use the built in application for 

checking the email and became confused when the mail did not show up. The inability 

to connect Spray to the application was explained once more and the application was 

disabled to avoid further confusion. Later on the second day, participant 5SE came to 

visit for a joint walkthrough, at their request, of the possibilities and function of the 

tablet computers. 4SL was behaving completely uninterested in the walkthrough and 

started focusing on Facebook on the smartphone instead. 4SL was not listening to the 

tutorial when the home screen customization was gone through, so 4SL ended up 

asking about how to customize the home screen icons the next day. 

 

Participant 4SL appeared to have difficulties grasping the three button navigation 

on Android, always pressed the back button repeatedly to get back to the home screen 

instead of using the home button. Even when 4SL used the browser, 4SL used the back 

button and became very distressed when the back button returned 4SL to the home 

screen instead of removing the tabs in the browser as 4SL expected. Some help and 

explanations on how to remove browser tabs and access the bookmarks calmed 4SL 

down again. Another navigation issue 4SL experienced was a scrolling difficulty. 4SL 

unknowingly touched with a second finger when scrolling, causing the scrolling to go 

the other way than intended. This issue was not solved until 4SL was given a 

touchscreen pen. 

 

Throughout the observation, 4SL kept alternating between using the laptop and 

tablet computer depending on the self-defined task. 4SL expressed a strong liking on 

using tablet computer, especially for reading news and talked about replacing the paper 

newspapers with digital newspaper subscriptions to the tablet computer. 

 

Participant 5SE had bought a tablet computer a while back, but stopped using it. 

This tablet computer was used during the observation period for 5SE on the 

participant’s own request. By using the owned device the participant would better be 

able to use it after the observation period was over. The participant only needed some 

memory guidance with parallels to using a computer to memorize how to do the 

different tasks. 5SE wished to and found it easy to try things first and only ask for help 

when failing a task or reaching a self-defined goal. 
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Despite not to have shown it, 5SE expressed it to be difficult to grasp the 

navigation paths on the tablet computer. 5SE also found it very annoying that most 

applications automatically add an icon onto the home screen upon installation, as 5SE 

added those icons to the home screen before realizing that they were already there 

causing duplicate icons. Another of the annoyances with the tablet was the bad sound 

quality that made 5SE wish to have had access to external speakers. Something that 

5SE complained about repeatedly was the speed of 5SE’s budget tablet computer and 

not being able to tell when the tablet computer was thinking. The slow speed of 5SE’s 

tablet computer was also interfering with the Facebook synchronisation. A different 

synchronisation issue that was solved for 5SE was browser bookmarks, through 

connecting Chrome on the PC and tablet computer to a Gmail account. 

 

5SE liked the mobility of the tablet computer, being able to carry it around when 

leaving the computer corner. The quick and easy access to the applications compared 

to a normal PC was also something 5SE expressed a strong linking along with it being 

easy to understand the back button. Participant 5SE really enjoyed showing pictures, 

seen in Figure 9, taken with the tablet computer, expressed it to be fantastically easy to 

show pictures. 5SE said that reading news, checking the weather and mail was the 

most common things the tablet computer was used for but also used it to show 

pictures, check Facebook, Skype, play solitaire, listen to the radio, watch SVTPlay and 

use the calculator. 

 

Participant 6ET owned an iPad and was already used to using iOS but wished to 

try out the Android tablet computer for the duration of the observation period. This 

participant was the only one who used two hands when typing on the tablet computer. 

6ET joked about replicating the usage and applications used on the iPad when using 

the Android tablet computer. 6ET found the Android tablet more difficult to use than 

the iPad, but after fiddling with the Android tablet computer for hours on the first day 

6ET said to have gotten used to the different way of interacting with Android. 

 

 
Figure 9 A happy participant using the tablet computer to show pictures 
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6ET mainly used an application called ERR to watch live TV and radio streaming 

from a specific broadcaster. 6EY used YouTube to sing along with songs and 

Facebook to spy on relatives and was the second most common things that 6ET used 

the tablet computer for. The participant was observed using other things too like 

browse the web, check email through browser and take photos. The participant 

disliked the camera quality of the Android tablet computer and missed some of the 

simple quality improvement software features that 6ET’s iPad had. However, the 

participant highly enjoyed using the radio function when working in the garden. 

 

The main issues 6ET experienced when using the tablet computer was that some 

areas that remained in English despite the language setting, making it difficult to 

understand. The participant found it annoying that Android did not have the same pre-

downloaded selection of keyboard layouts that the participant had on the iPad. Editing 

misspelled text was difficult on both Android and iOS because of the tiny marker that 

required such good accuracy to get to the right spot in the text. However using Google 

search with the correct keywords and searching YouTube felt easy and simplified 

some things at work. 

 

Participant 7ET, despite being a former IT-technician, found the tablet computer 

difficult to understand even a little bit. 7ET said that all the touchscreen interaction 

was difficult due to not being able to feel when pressing something on the screen, but 

quickly learned and understood the functionality of the physical buttons on the tablet 

computer. 7ET only used the tablet computer to access applications for YouTube, 

reading news and look at Google calendar. When the observation was over the 

participant was happy to return the tablet computer and resume normal PC usage with 

proper mouse and keyboard. 

 

When 8ET was introduced to the tablet computer 8ET found the movements for 

zooming in and out so much fun that the participant found reasons for needing to zoom 

in and out, just because it was fun. The participant mostly used that tablet computer for 

Skype, reading news and taking pictures but also used it to browse, check email 

through the browser and watch YouTube. The terminology in the tablet computer was 

rather difficult for 8ET that caused difficulties connecting to WIFI hotspots and 

navigate through the Android settings, unable to understand under what category to 

look for the desired settings. Overall participant 8ET appeared to not have too much 

difficulties using the tablet computer and asking very few questions about how to do 

things during the last few days of the observation period. It would appear that this 

participant preferred to try things first and ask questions later. 8ET said at the end of 

the observation period that using the tablet computer was rather easy but would have 

preferred to have had the tablet computer and a mentor around for a bit longer. 

 

Participant 9ET was the one asking the most questions during the observation 

period, appearing to forget and rather ask the lodging son for help then asking anyone 

else or try on 9ET’s own first. Like participant 6ET, 9ET also mostly used the tablet 

computer to use the ERR application to listen to live radio and watch TV channels 

from a specific broadcaster. 9ET listened to radio through another application as well 

and watched a lot of YouTube. Among other things, the participant used the tablet 

computer to listen to music, watch news through various applications that supported 

live streaming, read news using both applications and browser, YouTube videos and 

sometimes consulted the browser to find out how to do things on the tablet computer 

when not being able to ask anyone. 
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For the most part participant 9ET thought the tablet computer was easy to use and 

generally straightforward, but a mentor or guide was definitely required in order to 

learn how easy it was to use. 9ET felt it to be rather annoying that most instructions 

were in English making it difficult to understand them. The finger-work required to 

use the tablet computer was a bit difficult and 9ET felt that more time would be 

needed to get used to and learn how to use the device than the two weeks offered in 

this study. The thing that 9ET got the most annoyed with and was a big enough reason 

not to get a tablet computer was the difficulty with scrolling. When 9ET was scrolling 

up and down pages, many links was accidentally pressed forcing 9ET to use the back 

button to return to the page that was being read. 

 

Participant 10SH had been given an iPad Christmas 2012, that the participant used 

during the observation. Despite having used the tablet computer for so long 10SH still 

found it difficult with pointing accuracy and expressed concern about not always 

knowing how hard or soft to press with the finger on the screen. When the observation 

period started, 10SH asked how to solve the annoyance of wrong spelled searches in 

the search history, that pops up in the suggestion list when typing a search or address 

in the browser’s address field. The participant was shown how to remove the search 

history through guidance once and did not need to ask again. The participant expressed 

the interaction to be easy and did not find anything particularly difficult. 10SH mostly 

used the tablet computer to play solitaire, watch SVTPlay and search for addresses and 

phone numbers, but also used it to find out how to get to a destination, general 

browsing, ask Google for things and solve a music crossword called Melodikrysset. 

4.4 From the Direct Follow Up Interview 
The direct follow up interview caught the impression, thoughts and ideas the 

participants had directly after the observation period. Most of the participants 

expressed a much more positive attitude towards tablet computers in this interview 

compared to the first. Even participant 1HB’s strong anti-technology attitude had 

softened up a little bit 

 

When the participants were asked if they thought they would have any use of a 

tablet computer only two said a definite no. 1HB expressed a fear about people getting 

scammed and lose everything if they used ICT devices. 7ET found tablet computers 

too difficult to be useful. 3HN and 5SE expressed that they thought a laptop or 

 
Figure 10 Participant reading newspaper from the home country 
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stationary computer was more useful but could definitely see the usefulness of tablet 

computers. 5SE especially found varied use for both PC and tablet computer saying 

that they were useful for different things where the PC was faster while the tablet 

computer was more mobile and easier to bring along. 5SE also said that if Google 

Translate was possible to use where there is no internet, the tablet computer would be 

even more useful. Since there is an application for ‘Google translate’, the participant 

got help during the interview session to install and configure the application for offline 

use. 2HB and 9ET expressed a shy interest towards tablet computers where 2HB said 

“useful and useful, I don’t know, but it is possible to do so much with it.” 8ET 

expressed an interest in the price but an uncertainty towards being able to handle the 

tablet computer alone. Participant 10SH thought it to be useful for 10SH’s musical 

interests and information search. Participants 6ET and 4SL both thought tablet 

computers to definitely be useful. 4SL even said with a smirk on the face “I use it 

every day…” when asked if it was useful. 

 

After the observation period the participants had varied impressions of tablet 

computers. 10SH said it was a fun thing and easier to learn than a computer. 2HB also 

though tablet computers to be easier to learn than a computer but needed more time 

than the two weeks provided in this study. 3HN and 8ET also thought that two weeks 

was too short to learn how to use the tablet computer properly. 8ET also expressed an 

annoyance to the fact that there was no manual that came with the tablet computer. 

Other than that participant 8ET had good impressions of the tablet computer same as 

9ET who also liked that it was lighter than a laptop to bring along in the bag. The 

participants 4SL, 5SE and 6ET found the tablet computer very likable and easy to use. 

5SE who was not satisfied with the speed of the budget tablet computer 5SE had 

bought, felt it much faster to use after the observation period as 5SE no longer needed 

to test and search for how to reach the self-defined goals. Participant 7ET thought the 

tablet computer to be an interesting tool for staying in touch with people through 

Skype and Facebook, while 6ET thought it to be a great alternative to a big laptop. 

3HN on the other hand thought a laptop to be better than a tablet computer saying that 

a laptop has more possibilities. 7ET found it difficult to understand the basic menus 

and typing on a tablet computer was much more difficult than on a proper computer. 

Participant 2HB on the other hand liked the possibility of being able to look up so 

much so easily on the tablet computer but the spouse, 1HB, said it was just as 

incomprehensible as before but the crosswords were fun.  

 

Among the participants only one, 1HB, still preferred the old fashioned way of 

doing things without the help of ICT devices. 2HB thought it to be a good thing to 

have a tablet computer but did not want one because the spouse 1HB was so against it. 

3HN and 7ET preferred to use a computer. The remaining participants thought it 

would definitely be worthwhile having a tablet computer. 4SL regretted buying a 

medium quality tablet computer saying “I should have bought a better tablet 

computer” while 5SE thought the budget tablet to be good enough for the price. 

Participant 6ET commented “Yes, it does cost a lot but it is definitely worth it” and 

8ET said to have plans on buying one. Participant 10SH thought of the tablet 

computers to be handy but mainly a fun thing. 

 

Participant 2HB gave very different answers in the interview depending on if 1HB 

was within hearing range or not. When 2HB was alone with the interviewer the 

participant continued to ask a lot of questions on how to use the tablet computer 

appearing to try to learn as much as possible before the interviewer was leaving. When 

1HB was within range they both said that ICT devices were nothing for them and they 

do not need any of those new devices that will just cause trouble.  
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Participant 3HN expressed concern about not being able to use old music note 

programs on the tablet computer, fearing losing all the songs 3HN has spent time 

putting into digital music sheets. For 3HN a tablet computer would therefore be 

nothing more than something to use for surfing, read and search information. 

 

Participant 4SL was introduced to the Facebook application during the observation 

period and quickly grew fond of being able to connect, follow and watch relatives and 

friends through the social network. Already at the follow up interview participant 4SL 

had become more proficient with the Facebook application than the interviewer and 

had started to help fellow older and younger relatives to use the application. The 

participant still found aspects of the tablet computer difficult to use and understand but 

had found the perfect solution for 4SL. “I know how to do the things I need. If I get 

problems I’ll ask my grandchild who lives here. Those complicated things can others 

do for me so I can point at my pictures and get where I want.” Translated quote by 

4SL. 

 

Participant 7ET was formerly an IT-technician who still uses a computer to type. 

The participant found it difficult to type using a tablet computer because of the fact of 

not being able to feel the keys under the fingertips. 7ET was shown that there are 

hardware keyboards that can connect to a tablet computer through Bluetooth but then 

another issue surfaced. Participant 7ET have been struggling with reading on the small 

screen that the tablet computer has. 10” was just too small for reading, even when 

zoomed it was a bit difficult. 

 

Participant 10SH who owned an iPad said during the direct follow up interview to 

be very annoyed with this study. 10SH felt that now everyone wanted to ask 10SH for 

help with their iPads, saying that 10SH is the best at explaining to them how to do 

things and solve problems they encounter. 

4.5 From the Long Term Follow Up Interview 
The long term follow up interview was done three months after the direct follow 

up interview. At this point four of the participants were using tablet computers. 

Participants 4SL and 5SE were using Android tablet computers and 6ET and 10SH 

were using iPads. 1HB and 7ET reported not wanting anything to do with tablet 

computers, while the remaining four were interested but for different reasons decided 

not to get a tablet computer.  

Table 6 Participants’ ICT ownership at the long term follow up 

Participant Tablet computers Smartphone Personal Computer 

1HB No No No 

2HB No No No 

3HN No Yes (Android) 

Bought after 

observation period 

Yes 

4SL Yes (Android), 

Bought at 

beginning of study. 

Yes (Android) Yes 

5SE Yes (Android) Yes (Android) Yes 

6ET Yes (IPad) No Yes 

7ET No No Yes 

8ET No No Yes 

9ET No No Yes 

10SH Yes (IPad) No No 
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The participant who was interested in buying a tablet computer but decided not to 

buy one, was participant 2HB due to the spouse’s attitude towards ICT. During the 

interview with 2HB the new Android OS Lollipop was shown. 2HB thought first that it 

was an entirely new device and after being informed it was the same tablet computer 

with a new visual interaction, 2HB started asking where the three buttons had 

disappeared to. 2HB could not understand that the new symbols in Lollipop for the 

functions back, home and switch application were the same as for the old symbols in 

KitKat that 2HB had tried during the observation period. 2HB sighed and said new 

technology keeps changing from somewhat understandable to complete idiocy. 2HB 

continued with the question of why everything must be so computerized nowadays just 

before 1HB came into the room. Since the last interview, 1HB had been repeatedly ill 

causing physical and mental deterioration, because of this 2HB feels that there was no 

time to learn to use any new ICT devices. 1HB’s opinion about tablet computers was 

“not going to have that kind of crap”. The interview with 1HB and 2HB ended at that 

point because 1HB, due to health problems, needed to rest and 2HB was showing signs 

of stress and worry for the spouse. 

 

Participant 3HN’s reason for not wanting a tablet computer was because a tablet 

computer could not run Finale97 or a program that could read music sheets written in 

that program without losing data. Having a mobile device able to read those old music 

sheets was very important due to 3HN being a music teacher and church musician, 

therefore often needing access to the large amount of music sheets accumulated over 

the years. 3HN could only see tablet computers useful for looking things up and show 

photos among other things and therefore thinking it to be too costly to be worth buying 

one. 3HN thought a laptop could just as well be used when visiting the parents to show 

photos and other things on the internet and also commented that 3HN could always 

borrow the daughter’s tablet computer when she visited 3HN’s parents. During this 

interview 3HN also asked the interviewer if it was possible to close down the media 

player on the smartphone that 3HN had bought since the last interview. It turned out 

that what 3HN thought was a media player was in fact Lollipops new icons. After 

discussing the new Android OS the participant asked if it was possible to downgrade 

to the previous OS. The interviewer had to explain that the only way to do so was 

Diagram 7 Participants’ willingness to use tablet computers at the long term 

follow up interview 

 

Wish no part, 2 

Interested 
because of 

study, 4 

Using because 
of study, 2 

Used before 
study, 2 

Willingness to use tablet computer 
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through rooting the phone, but the participant was happy to accept anything to get the 

old KitKat back on the smartphone. 

 

Participant 7ET said the main reason for not getting a tablet computer was because 

of the difficulty to type on the tablet computer and accessory keyboards having too 

small buttons compared to a real proper keyboard for a stationary computer. The 

second strongest reason was due to tablet computers having such small screens also 

compared to stationary computers making it difficult to read on the screen. 7ET tells 

that between the observation period and the long term follow up interview 7ET had 

tried using a smartphone because of this study but found it too advanced and therefore 

ended up going back to a feature phone. 

 

Participant 8ET was planning on getting a tablet computer but got a new 

smartphone instead, thinking it was the same thing just different screen size. Just 

before the long term follow up interview 8ET had gone back to the store and asked to 

switch back to a feature phone as the new smartphone was too complicated to use. 8ET 

explained that the time with the tablet computer with a mentor was way too short to 

have time to learn the system well enough to be comfortable using it alone. If the 

teaching time had been longer, two maybe three months instead of two weeks, things 

could very well have turned out differently. 

 

Participant 9ET’s reason for not getting a tablet computer after the observation 

period was because of what stuck into memory after the study. The annoyance of the 

tablet computer misinterpreting the scrolling as clicks on links that forced 9ET to 

constantly press the back button was too much. Despite this 9ET was still interesting in 

the idea of a tablet computer and said that 9ET most likely only needed a lot more time 

to learn and get used to the device. In the end 9ET bought a new laptop instead and 

being gifted some great external speakers to connect with it. 

 

 

Out of the four participants owing and using table computers, three had bought 

their tablet computers themselves. Participant 4SL was using the tablet computer every 

day enjoying the quick access to things like Facebook, digital newspaper subscriptions 

and browsing through Blocket. 4SL said that the reason for buying the tablet computer 

was to keep up with the new technology and taking part of this study was perfect 

timing. However 4SL regrets buying a medium quality tablet computer now wishing to 

have listened fully to the granddaughter who suggested the Samsung Galaxy Tab 3 that 

4SL’s daughter bought. 4SL joked that at least 4SL did not get a complete budget 

tablet computer. Since the observation period 4SL’s daughter had gifted a touchscreen 

pen that 4SL uses when typing and said that it was a lot easier to aim with the pen than 

a finger. 

Table 8 Participants' useage of tablet computers and 

smartphones at the long term interview 

Participant Tablet computers Smartphone 

1HB No No 

2HB No No 

3HN No Everyday 

4SL Everyday Everyday 

5SE Few times a week Everyday 

6ET Everyday No 

7ET No No 

8ET No No 

9ET No No 

10SH Almost everyday No 
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Participant 5SE also regrets a little not buying a better tablet computer, but said 

that the tablet computer is ok under the circumstances. 5SE explains that at the time of 

the purchase, 5SE did not know if a tablet computer was a good thing or not. Until the 

study 5SE had regretted buying one at all. Now because of the study 5SE knows how 

to use the tablet computer and use it to show pictures, play solitaire and sometimes 

skype or just browse. In the end thanks to this study 5SE said to be happy to have 

bought a tablet computer after all. 

 

Participant 6ET bought an iPad because everyone was talking about iPads and 

iPhones and therefore thought 6ET needed to have one as well. Since money was not 

an issue there was no problem buying the iPad. 6ET was happy to have bought the 

iPad and found it very useful while working at the library, but also used it to watch 

TV, listen to radio, read books and news. 

 

10SH was gifted an iPad for Christmas in 2012 and explains how well it had 

replaced the computer, allowing 10SH to do all the things previously done on the 

computer now on the iPad. The participant loved the mobility of the iPad, being able to 

sit anywhere in the apartment to play solitaire, do banking errands and play bingo 

games among other things and then easily stow it away. 
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5 ANALYSIS 
The following subchapters present the analysis of this study. In the first subchapter 

the analysis process of the last iteration is presented. The second subchapter brings up 

interaction issues from this and other studies. The third subchapter brings up different 

views on the tablet computer interface and how some aspects could be improved. The 

fourth subchapter discusses outside influence and the last subchapter talks about older 

adults as possible assets in development. 

5.1 Analysis of Results 
The gathered data from the three interviews and the observations with each of the 

10 participants were analysed using grounded theory analysis. The analysis according 

to Glaser’s version starts with open coding followed by selective coding and ends with 

theoretical coding. The results from the analysis are presented in the same order as the 

stages in the grounded theory analysis. The gathered data was divided into four 

documents, each corresponding to the four stages in the data gathering. Each time data 

was gathered it was added to its corresponding document and the new data section was 

printed out to undergo an open coding session. The printed document with the open 

codes then underwent a second open coding session to improve the codes while adding 

them into a digital coding environment. 

 

The open codes were generated through analysing the data and can be either 

analytical or descriptive (Urquhart, 2013). It is often easier to generate descriptive 

codes than analytical but it is recommended to strive towards analytical open codes 

(Urquhart, 2013). In the text box below are some examples from the line by line 

coding to generate the open codes. For example the part when participant 6ET blurted 

out “oh that’s chrome, I have that on my computer” this is analysed and interpreted as 

a ‘recognition’ where the participant is recognising an icon and draws a parallel to the 

usage of the participants computer. 

 

 “I don’t know I am torn. Tablet computers appear to take over more and more.” 

 Technology advancement 

 

“Am interested in trying a tablet computer, need to keep up with the new 

technology.” 

What is new curiosity Technology advancement 

 

“Hard at the beginning without any teachers around, relatively easy after a while.” 

Learning threshold easy once past threshold 

 

“Oh that is chrome, I have that on my computer” 

Parallel recognition 

 

The participant has difficulties targeting the icons and often presses one beside the 

wanted one. 

Accuracy difficulties 

Half an hour has passed, the participant still have the same difficulties with correct 

aiming. 

Require good motoric 
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Seen in Figure 11, the last open coding cycle in the study resulted in a total of 464 

open code labels, 142 from the introduction interview, 161 from the observation, 85 

from the direct follow up interview and 76 number of open code labels from the long 

term follow up interview. Figure 12 displays an excerpt from the second open coding 

run through, when the hand written codes where improved, during the digitalization 

process in the coding program MAXQDA 12. 

 

 

 

Due to the line by line coding of grounded theory the number of open codes 

becomes very large and not all codes turn out to be relevant in the end. Just like in 

brainstorming where all ideas are not used at the end. The Selective coding is gone 

through several times through the iterative process in grounded theory analysis and in 

Figure 13 is an excerpt from how the selective codes looked after some processing. 

This is from the first processing of all the open codes after the last data gathering and 

does not represent the final selection of selective codes produced through the 

categorization process.  

 
Figure 12 Excerpt from the digital open coding in MAXQDA 12 

 
Figure 11 Number of open code labels from the data 

gathering 
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At this point the research questions are brought in, as they determine the relevance 

of each of the selective and open codes. Once the relevant codes are identified a new 

round of selective coding was done to determine the core categories that can be seen in 

Table 9 together with the underlying subcategories and open codes belonging to them. 

During this process open and selective codes are analysed to see if any can be 

combined into new selective codes, if any codes are an attribute of another or a 

relation between two codes. 

 

Looking at the four research questions specified in the introduction subchapter the 

first of the four questions seek to find out what other recent and current studies 

perceive as the main interaction challenges for older adults using tablet computers. 

Since this study uses the grounded theory approach this question is not relevant at this 

stage. With the second research question, about what older adults experience as the 

main interaction challenges using tablet computers in their everyday life, it can be seen 

in Figure 13 that there is already a heavy open code that is used as a selective code, 

closely related to this question. That makes this code a core category. 

 
Figure 13 Excerpt of open codes in the categorisation process 
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Table 9 Core categories from the selective coding 

Category Subcategory Open codes 

Accessibility 
options 

 Touch and hold delay, text size setting, 

Magnifying glass 

Accessory 
solution 

Pen Small pointer size, Pointer accessory, 

Ergonomic pointer,  

Keyboard Dock-able keyboard,  

Bluetooth keyboard 

Interaction 
issues 

 Tactile insecurity, Capacitive touchscreen 

limitations, Lack of haptic feedback 

Accuracy difficulties  Screen size, Large pointer size, Small 

targets, Require good motoric  

Difficulty typing Touch and hold issue, Require good 

motoric 

Gesture difficulties Accidental gesture activation, Require 

good motoric 

Terminology Terminology inconsistences, 

Understanding terminology, Complicated 

icons 

Interest in 
tablet 
computer 

Device curiosity Eager to try, Seeking device knowledge, 

Exploring device possibilities, Unaided 

exploration, Hidden curiosity 

What is new curiosity Odd and new, Technology advancements 

Multiple 
thresholds 

 Lower threshold than other ICT, Multi-

touch 

Learning threshold Configurations, Guidance, Similarity 

recognition 

Negative 
influence 

 Unwanted functionality, Insecurity, Not 

my thing, Perceived expensive 

Tablet computer 

perceived difficult 

Clutter, Knowledge in the head, Lacking 

documentation, Misleading information, 

Technology advancement speed, Too 

much information 

Budget device issues Audio and Camera quality, Speed 

Lack of energy Illness, External issues 

Distress Lack of understanding,  

Distress blocks sensory abilities 

Different from 

expectation 

Varied language availability, Buggy third 

party software, Unexpected respond 

Positive 
influence 

 Baiting with fun, Companion association, 

Fun reduce negative attitude, Guidance, 

Not afraid to ask, Positive attitude, 

Positive experience, Perceived cheap, 

Perceived easy, Simplifying life, Skill 

improvement, Social connection, Social 

interaction, Solved issues, 

Usefulness Many possibilities Remember life events, Save memories, 

Social connection, Social interaction, 

Communication, Information seeking, 

World knowledge, Mobility, Enjoyment, 

Quick access, Tablet computer a 

companion, Relaxation 
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The third research question strives towards finding possible solutions to the 

interaction issues that the second question sought to find. The first code that comes to 

mind is accessory solutions coded under positive influence. Since accessory solutions 

has closer relevance than positive influence towards finding answers to the second 

research question, accessory solution is taken out as its own selective code and made 

into a core category. 

 

Open codes like touch and hold delay, text size setting and magnifying glass are 

placed under interaction issues, but through further analysis it is found that these open 

codes are better suited under a different selective code. Thus the selective code 

“Accessibility options” is a more suited category for these open codes. Due to the 

relevance of the fourth research question, that is looking for what can be done to 

improve the interface of tablet computers to better accommodate older adults needs, 

‘Accessibility options’ is made into a core category. 

 

In the aims and objectives subchapter from the introduction, it can be seen that 

some of the objectives are rather similar to the research questions. The first of the 

objects is about observing older adults interaction issues and by seeking core 

categories for the first research question this objective is already covered. The second 

objective, to provide ideas for improvements, and the third objective, to develop ideas 

and suggestions for future work goes hand in hand with the second research question 

of finding possible solutions. The fourth objective on the other hand, about ideas for 

how to introduce the tablet computer to the older adults is not covered by the research 

questions and should therefore be taken into account when looking at the selective 

coding. 

 

The fourth objective targets the introduction of tablet computers to improve the 

understanding of usage areas and usability. Among the open codes positive influence, 

that is already a strong selective code, appear to have the most relevance to this 

objective and is therefore selected as one of the core categories. Relevance reasoning 

was done with all the open and selective codes and those that did not appear to show 

any relevance to the aims, objectives and research questions was disregarded until 

further notice and was only reconsidered if relevance to this study was found. 

 

Looking at the core categories, the objectives, research questions and the 

theoretical memos written throughout the process, it is possible to see how theories 

emerge from the data. From the theoretical memos it can be seen how accessories to 

tablet computers have solved some interaction issues. This memo ties the core 

categories Accessory solution and Interaction issues together producing the theory 

“Accessory solutions can solve some interaction issues”. Looking back at the gathered 

data, it is possible to see proof of this theory with the normal and ergonomically 

modified touchscreen pen. The touchscreen pens solved several of the participants’ 

accuracy difficulties, by providing a smaller pointing tip that made it easier to aim with 

than a finger. 

 
Figure 14 Theory building 
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Interestingly enough it appears that accessories are not the only things that can 

help to solve interaction issues. Looking at the core categories ‘Accessibility options’ 

and ‘Interaction issues’ and theoretical memos showed that interaction issues were 

solved by changing the accessibility options, and thus the theory “Accessibility options 

can solve some interaction issues” emerged. 

 

Not only theories with a positive tone emerged from the core categories. The 

theories “Interaction issues increase negative influence” and “Interaction issues 

discourage interest in tablet computers” can be clearly seen from looking at the 

different reasons for why some participants decided not to get a tablet computer after 

participating in the project. For example participant 9ET were the interaction issue 

with the touchscreen misinterpreting scrolling gesture for clicks on links caused such 

negative influence that this participant decided not to get a tablet computer. Also the 

theory “Negative influence reduces interest in tablet computer” emerged and a good 

example of that theory is how 1HB has such negative influence on 2HB so that 

participant 2HB decides not to be interested in a tablet computer. Another example are 

the participants that decided not to get a tablet computer due to not having anyone 

there to ask for help from and not had time to learn enough to become comfortable 

using one alone. 

 

There are ways to counter negative aspects, which can be seen through the 

emergence of the four theories “Positive influence increase interest in tablet 

computer”, “Usefulness encourage interest in tablet computer”, “Interest in tablet 

computer can overcome multiple thresholds” and “Positive influence can overcome 

multiple thresholds”. Here the participants 4SL, 5SE, 6ET and 10SH are the examples 

of these theories where 4SL and 5SE could see the usefulness and was interested in 

tablet computers. This resulted in them gaining an increased interest in tablet 

computers and overcoming different learning and knowledge thresholds related to 

tablet computer usage. Participant 6ET had an external influencing factor that turned 

out to be a positive influence, leading the participant to become very interested in 

tablet computers. Another example on these theories from the study is participant 

10SH, that had a positive influence from the children who gave 10SH the tablet 

computer as a Christmas gift and then the participant was able to quickly see the 

usefulness increasing the participants’ interest in the device. 

5.2 Interaction Challenges 
Several interaction issues with tablet computers and touchscreen devices have 

been identified in both this study and in other studies before this one. In this 

subchapter, different interaction issues that are identified in other studies will be 

discussed and compared to those found in this study. 

 

On a tablet computer, some tasks are easier and others more difficult (Watkins, 

Kules, Yuan, & Xie, 2014) which is something that has been recognized by the 

participants in this study. The lack of haptic feedback and tactile insecurity when 

interacting with the tablet computer was one of the difficulties many of the participants 

in this study experienced. This corresponds to “the principle of feedback” where the 

lack of suited feedback makes it more difficult to learn and understand the usage of an 

interface (Norman, 2002). Some of the participants could press a button for a letter 

key, search, next, ok and so on. When the feedback was not instant, they would press 

the button again and again until the device showed a reaction. The response sometimes 

confused the participant as the tablet computer had recognized multiple touches. 
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The difficulty with typing on a tablet computers software keyboard was not only 

recognized by this study (Nyberg & Waterworth, 2013) (Watkins, Kules, Yuan, & Xie, 

2014) (Holmlund, 2013) (McClard & Somers, 2000). Typing on a tablet computer 

software keyboard is slow (Watkins, Kules, Yuan, & Xie, 2014) and the difficulty with 

typing can in some cases be so difficult that other programs and applications are 

switched out for alternatives. Alternatives that do not require quick and effective use 

of a keyboard (Nyberg & Waterworth, 2013), or in participant 7ET’s case switching 

back from the tablet computer to a computer with a hardware keyboard with big 

clicking buttons. Some things like checking emails and playing specially designed 

games for tablet computers are often easier on a tablet computer compared to on a PC, 

while there are other things that are still a lot easier on a PC (McClard & Somers, 

2000). It is seen in this study that in addition to the lack of suited feedback were some 

feedback options even caused annoyance like vibration when pressing a key. The 

complexity of touch and hold for a special character often cause confusion. This 

function took a longer time to learn for the older adults, as it was for them not 

straightforward, that something else would be written if they pressed a key for a longer 

time. Prolonging the time in the accessibility setting for this function to activate only 

hid the functionality from the older adults, reducing the occurrences of the confusing 

function. Although prolonging the delay did not solve the complexity of understanding 

the function. 

 

The screen size on tablet computers is for many a problem, making it more 

difficult to get an overview, read and be able to target small buttons (Zhou, Rau, & 

Salvendy, 2013). The touchscreen accuracy problem increases the smaller the screen 

is, requiring better fine motoric skills to use them (Sampath, Indurkhya, & Sivaswamy, 

2012). Being able to aim on small targets can be a problem for older adults who often 

have a declining motoric ability. The older adults in this study had often problem with 

accuracy when using their fingers, due to declined motoric ability and also lack of 

awareness of where their fingers were. Participant 2HB is a good example of reduced 

motoric ability, because of a stroke some years earlier and participant 4SL who lacked 

the ability to notice that a second finger accidentally touched the screen when pointing 

on the touchscreen. There are ways for older adults to increase their accuracy to 

approximately the same level as younger generations (Waycott, o.a., 2012). Even the 

difficulty with the software keyboard being too sensitive is possible to at least partially 

overcome with accessories like a touchscreen pen (Holmlund, 2013). This corresponds 

to participant 4SL’s problem with unawareness being completely solved, when using a 

touchscreen pen and participant 2HB was able to type and interact with the tablet 

computer much easier once a thicker more ergonomic touchscreen pen was prototyped. 

 

When complexities appear or are added to subjects that are already new, they can 

make it even more difficult to understand, especially for older adults. The touch and 

hold for different key function is one of those added complexities that are difficult for 

older adults to comprehend (Rodrigues, Carreira, & Gonçalves, 2014). As mentioned 

before this is something that has been observed in this study with participant 2HB in 

particular but other participants have showed difficulty with the touch and hold for 

different key as well. Depending on the design, technology complexities can be 

decreased but also increased. Keeping an interface clean and simple is not always easy 

with the vast number of possible and useful functionalities with the technologies 

(Norman, 2002). When the development gets carried away with features, some can 

become difficult to understand (Mitzner, o.a., 2010) increasing the difficulty to design 

a less complex and easy to understand interface. Comparing tablet computers of 

different brands like iPad and Android, it is possible to see an example where iPad 

only has one button for getting back to the home screen while Android has three 

buttons. Looking at participant 4SL especially but also at 6ET and 7ET, the three 

buttons caused for some unnecessary complexity where 4SL always and 6ET and 7ET 
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most of the time pressed the back button repeatedly in order to get back to the home 

screen. For them one button like on iPad would have been easier to understand. 

 

Complexities do not only concern functionality, but also strong visual changes or 

changes to the interaction pathways to an interface can cause especially older adults to 

react badly to the change. Older adults often already find it more difficult to keep up 

with the new technology advancements (Rodrigues, Carreira, & Gonçalves, 2014). The 

prime example from this study is participant 3HN. The participant had bought a large 

smartphone because of this study being introduced to the ease of use and usefulness of 

Android devices. The participant had, just before the long term follow up interview, 

received an update from the Android OS KitKat to the OS Lollipop. The update to the 

Lollipop OS introduced a very different GUI with new icons and strong visual 

changes. This participant reacted so badly to the visual changes and confusing icons 

that if it had not been possible to revert back to the old KitKat OS, then this participant 

had gone back to using a feature phone. 

 

Difficulties to understand icons are not uncommon and icons are a form of 

terminology using images instead of words. New terminology can cause users to feel 

excluded (Berner, 2014) when they cannot keep up with the changes. When an icon’s 

appearance changes it can be equivalent to changing the terminology to using a 

different word to describe it. While there are studies showing that the house icon, used 

in Android OS up until the change in Lollipop, is difficult to understand (Watkins, 

Kules, Yuan, & Xie, 2014) this study showed the opposite. Perhaps the difference lies 

within how the tablet computers were introduced in this study. When the tablet 

computer was introduced to the users of this study, associations were used to help the 

participants remember what the different icons had for functionality. 

 

An interaction issue that is a common problem often caused by greed are 

advertisements. Advertisements often distract the user and sometimes make it difficult 

for the user to differentiate between the advertisements and the applications (Watkins, 

Kules, Yuan, & Xie, 2014). Many applications have a payed version removing 

advertisements. However a lot of advertisements pop up over the application interface 

blocking the view of the application all together, which in this study cause the older 

adults to become afraid that they had done something wrong. In other cases where 

advertisements or just large amount of information was a distraction making it difficult 

for participants to focus on a task. While distractions on the screen can be nothing 

more than an annoyance for younger generations who are used to ICT, older adults can 

find it repulsing and annoying to such degree that they wish to not use the ICT device. 

5.3 Thoughts about Tablet Computer Interfaces 
One large issue for many older adults on tablet computers is the small text size 

(Watkins, Kules, Yuan, & Xie, 2014). Windows has a way on their PCs to change icon 

and text size without changing the resolution of the display on the desktop by simply 

holding down the control button (Ctrl) and use the mouse wheel. The same effect can 

be achieved on the Windows tablet computers with a bit more difficulty, unless a 

separate keyboard and mouse is connected to the Windows tablet computer giving 

access to the same controls and shortcuts as to a normal PC. Even Metro, displaying 

Windows applications, on Windows tablet computers it is possible to change the icon 

sizes between small, medium and larger where each step bigger is double in size. 

Currently the accessibility options in Android and iOS tablet computers range from 

non-existing to options that changes the text size in the settings menu but very little to 

no difference on the home screen. Figure 15 shows how the text size huge looks in the 

settings and on the home screen on Nexus 10, where the text is still very tiny. On the 

Samsung Galaxy Tab 3 on the other hand the text size setting only changes the text 
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size in the settings menu. The trade-off between size and amount of information 

displayed on a screen is a deeply rooted issue within human computer interface design 

(Worden, Walker, Bharat, & Hudson, 1997). If Android and iOS tablet computers 

would use a dynamic number of application icons shown on each screen, it would 

make a tremendous difference in possibilities regarding text and icon size 

manipulations through user customization. One good example is Nintendo’s 3DS 

system series where the icon size determines how many icons can be displayed on one 

screen. In the 3DS system there is a fixed set of number of icons that can be used and 

depending on how many icons can displayed on one screen determines the number of 

screens that the icons are divided across.
6
 This would much better accommodate older 

adults’ needs who are more prone to suffer from reduced vision, motoric abilities and 

other issues often related to old age.  

 

Accessibility features for tablet computers have long been difficult to understand 

due to not being very self-explanatory, making it difficult for first time users (Watkins, 

Kules, Yuan, & Xie, 2014). Accessibility features regarding contrast in Android and 

iOS has long been a problem (Watkins, Kules, Yuan, & Xie, 2014) but the new 

Android OS Lollipop has two experimental accessibility options targeting these 

problems and can be seen in Figure 16. These accessibility options are still under 

development, hence the experimental note in the menu, meaning that they may still 

change significantly between updates. 

 

As seen in Figure 16 Android OS has a few accessibility options but as mentioned 

earlier there are still room for improvements. During the study the issue regarding text 

size was attempted to be solved with the magnification gesture that is activated by 

tapping three times on the screen in both Android and iOS. This accessibility option 

turned out to be more difficult for the older adults to use than a physical magnifying 

glass. Both solutions cause much annoyance for the participants who needed bigger 

text in order to be able to read and, as discussed earlier in this subchapter, there are 

other possible accessibility functionalities that could be added to the systems to better 

solve this problem. 

 

                                                      
6
 http://nintendo3ds.wikia.com/wiki/HOME_Menu (last viewed 07/09/2015) 

 
Figure 15 Displaying the text size Huge on Nexus 10 running KitKat 4.4.4 
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Many of the accessibility options that were tested during this study including the 

large text setting that did not enlarge the text enough, the magnifying gesture that 

turned out to be both annoying and difficult to remember how to activate and the touch 

and hold delay that through the longest delay setting only hid the complexity of the 

different letter variations. 

 
Figure 16 Accessibility options in Android Lollipop 5.1 on Nexus 10 
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The Android OS update from KitKat to Lollipop came in between the direct and 

long term follow up interviews bringing great visual changes. Looking at Figure 17 

and Figure 18 the difference between the two application switchers for the two OS 

versions can be seen. 

Figure 17 displays how KitKat looked and the different open applications are 

clearly separated and the application names are written with high contrast white text on 

black background. In Figure 18 displaying the application switcher for Lollipop, has 

larger application viewing windows that overlap making it impossible to see the entire 

window of those behind the first one. The gesture for removing the applications from 

this list requires a much longer gesture than in KitKat, as the gesture takes the size of 

the application window and gesture speed into consideration. The overlapping of the 

application windows in combination with the sometimes bad contrast between text and 

background caused much confusion among the participants who looked at the new 

interface during the long term follow up interview. Due to the new colour system for 

application name and background, bad contrast combinations like one application 

ending up with a white text on an orange background. 

 
Figure 17 App switcher for KitKat 

 
Figure 18 App switcher for lollipop 
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Another one of changes that caused a big reaction with the update from KitKat to 

Lollipop was the icons for the function buttons. In Figure 19 the KitKat icons is 

displayed at the top and the Lollipop icons at the bottom. When the participants were 

shown this during the long term follow up interview, they could not understand the 

logic behind the new symbols. The old once they said was easy to remember with the 

association instructions they had received when they were introduced in the beginning 

of the study. The association instructions had been explained as follows for the old 

KitKat symbols. The back button was explained as the turning arrow that is changing 

direction and therefor is going back one step. The home button was explained with the 

association of looking like a house where people live giving the association to where 

the home-screen where the applications live that the participant is using. The 

application swapper was explained as two rectangles symbolizing two windows where 

the user can choose to look through a different window seeing a different application. 

 

The ways humans remember things vary between individuals but how memories 

are accessed are often through associations. Associations works as anchor points to 

memories of things, the more associations a memory has the easier it is to access that 

memory (Benyon, 2010) (Persson, 2008). An interface is easier to remember how to 

use if it has the information needed for understanding the interface directly on it 

instead of having to draw from memory (Norman, 2002). Tablet computers have many 

things in the interaction that have to be learned and memorized before being able to 

use them properly. This is a knowledge threshold that especially people who are new 

to technologies have to cross while an experienced user already knows what to look 

for. 

 

Misinterpretation of icons and interaction paths is not only users nor designers 

fault. If a design is showing something that is wrong or misleading it can be seen as 

the designers fault, but if a misunderstanding is caused by the user’s previous life 

experience it can be seen as the users fault (Norman, 2002). Tablet computers GUI is 

not self-explanatory to everyone and lack how to use instructions (Watkins, Kules, 

Yuan, & Xie, 2014). For most things it is possible to search through Google to find the 

how to instructions, but for new users to ICT this can be difficult and sometimes even 

annoying. Some users as seen in this study wished there was a handbook that could be 

consulted when striving to understand the interaction with tablet computers 

functionalities. A tablet computer called RealPad
7
 came out after the data gathering 

process in this study. This tablet computer has a few functionalities like how to use 

instruction videos and round the clock support which would solve lack of knowledge 

based interaction issues and insecurity issues among the older users. 

 

 

                                                      
7
 https://youtu.be/eUr8ZPvUAtk?t=8m (last viewed 07/09/2015) 

 
Figure 19 Kitkat vs Lollipop function buttons 
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5.4 Interaction Influencers Beyond the Interface 
How easy or difficult a GUI is to use does not only involve the actual interface 

itself but other aspects as well like accessories and the people around the user.  Some 

interaction aspects are not even possible to measure with today’s methods. How a 

person experience an interaction cannot in a truly scientific way be measured and 

compared to how other people experience the interaction (Hartman, 2001). How hard 

or easy something is for one person may be very different from how another person 

experienced it. Just because one person experience something as being easy does not 

mean that all other people experience it as easy too (Persson, 2008). It is therefore 

important to look beyond the interface to better understand what is easy, what is 

difficult and what can be done about it. 

 

How people perceives, experience and interpret things depends on a person’s view 

which is strongly influenced by life experience, which is something that older people 

have a lot of and often has a way of getting the older people stuck in their way (Berner, 

2014) (Hartman, 2001). This needs to be taken into account with older adults as their 

life experience can lower their interest in tablet computers and other ICT. Using the 

older adults’ life experience, interests and life situations to introduce aspects that could 

be interesting for older adults, increases their willingness to learn how to use ICT 

devices (Hanson, 2010). Older people in general seem to have an acceptance issue 

towards new technologies and often giving excuses like being too old, too busy, unable 

to see the usefulness, it is not for them and so on in order to avoid the technology 

(Barnard, Bradley, Hodgson, & Lloyd, 2013). This is often connected with their 

perceived view of ICT being difficult to learn in combination with the older adults not 

wanting to ask too many questions, as many of them do not want to be a bother to 

other people (Nyberg & Waterworth, 2013). Since the acceptance issue is such a big 

problem, blocking older adults from wanting to have and use tablet computers and the 

factors playing a positive role needs to be looked at. The main factors that play a role 

in the acceptance are perceived ease of use and perceived usefulness. Older adults 

have a lower perceived ease of use and perceived usefulness than the younger 

generation (Zhou, Rau, & Salvendy, 2013). It is therefore important, especially with 

older adults, to look at what makes the tablet computer easier to use and what makes it 

useful on an individual basis. 

 

When older adults have gone together to discuss different aspects of technology 

their most negative concerns are about inconvenience, unhelpful features, security and 

reliability (Mitzner, o.a., 2010). These concerns can be recognised in this study as well 

among the participants who did not use a tablet computer after the study. The fear of 

security is not without basis as there are proven ways to hijack functionalities in 

Android devices, such as sending SMS and changing log histories (Joshua , Zach, & 

Collin, 2014) as well as privacy concerns regarding some services (Smith, Szongott, 

Henne, & von Voig, 2012) (Vihavainen, Lampinen, Oulasvirt, Silfverberg, & 

Lehmuskallio, 2014). Some older adults are expressing fear of having their devices 

hacked and unknown people stealing access to everything they have on their mobile 

devices, such as smartphones and tablet computers. Considering the proofs presented 

in the book Androids Hacker’s Handbook (Joshua , Zach, & Collin, 2014), there are 

good reasons to be afraid unless the user knows how to avoid the risks. Google Play 

allows anyone to become developers for the Android platform, leaving room for 

developers to hide harmful code in their software. Googles automatic tests cannot 

catch all hidden malicious applications from being published through their system and 

third party applications published outside Google Play are even more prone to contain 

harmful code than those within. Users therefore need to be careful when changing the 

security settings, allowing third party applications to be installed (Joshua , Zach, & 

Collin, 2014). Another way to open up for security threats is through the process of 
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rooting a device, a process of gaining full access to the entire system without 

restraints. Without proper knowledge, a rooted Android device allows anyone to 

access anything unless the security is reapplied after the rooting process (Joshua , 

Zach, & Collin, 2014). 

 

Older adults do not use tablet computers to the same extent as younger people and 

are often left out from the social interaction happening online. It is not only the social 

interaction that they are left out from when not keeping up with the ICT development 

(Gonzalez, Rodriguez, Santana, Favela, & Castro, 2006). More and more things 

become online based (Berner, 2014) and some things even cost extra if a person does 

not wish to use internet. This is something that participant 2HB is very angry and 

annoyed about which can be seen in this quote. 

 

User-friendliness and usefulness cannot be stressed enough to get a user to accept 

a new technology. The interest and motivation need to be high or the user will 

probably not want to learn to use the device (Frick & Sandström, 2013). The fear of 

doing something wrong or damaging something when using ICT is a strong negative 

factor when a user is not familiar with a device (Holmlund, 2013) (Wiee, 2013). 

Having access to a manual, does not always guarantee that a user can learn how to use 

a device and it is especially hard if there is no manual at all that comes with it. 

 

New things are often scary and therefore the introduction plays a big role in 

peaking someone’s interest. Some sneaky ways of increasing an older adults’ interest 

in tablet computers is by using casual discussions about the use and usefulness 

(Waycott, o.a., 2012) (Persson, 2008). This turned out to be how participant 2HB had 

started to become interested in tablet computers, through the granddaughter discussing 

the uses in a casual and natural way whenever she visited 1HB and 2HB. Participant 

2HB had become secretly so interested that a free chance of being able to try out this 

new technology should not be allowed to pass by and while at it dragged 1HB into the 

study too. Along with the casual discussions about usefulness, taking and viewing 

photos (Zhou, Rau, & Salvendy, 2013) along with the possibility to connect with 

others through applications like Skype was among the encouraging factors to increase 

interest in using tablet computers (Berner, 2014). 

 

When something is difficult to use due to lack of ‘how to’ knowledge it becomes 

unreliable (Mitzner, o.a., 2010) and can cause distress, which has been seen in this 

study. When for example using the Facebook application, it is easy to post things on 

the wrong places causing the user to wonder about where the posts have gone that they 

know that they posted (Nyberg & Waterworth, 2013). Participant 4SL posted several 

congratulation posts and then wondered why the recipients did not see them. It turned 

out that 4SL had been posting everything on the participant’s personal Facebook page 

instead of the intended recipient. The participant quickly learned how to post on a 

targeted persons page after guidance from the observer who was also acting as a 

technical mentor.  

 

 

“Varför ska allt vara så dattoriserat nu för tiden? Och vi som inte är insatta med 

dator måste betala extra för att få göra som vi alltid har gjort” – participant 2HB 

 

Translation: Why must everything be so computerized nowadays? And we who are 

not familiar with computer have to pay extra to be allowed to do like we have 

always done 
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Older adults often feel that younger generations do not have time to explain in the 

slower speed that they need and then wish to not nag and ask again (Wiee, 2013). They 

often do not wish to be a bother to anyone (Nyberg & Waterworth, 2013). The 

observer in this study made sure to be clear in the very beginning that asking 

questions, however dumb they may seem, would not be a bother. This appears to have 

encouraged the participants to dare to ask for help when needed. 

 

The more a person uses a device the more secure the person feels about using it, as 

practice improves their confidence of using it (Nyberg & Waterworth, 2013). Having 

other people around who can provide support and guidance and be easy accessible as 

well as having other people to share the experience with, also encourage the 

confidence of a user (Waycott, o.a., 2012). When the older adults have a friend or 

relative that knows how to use a tablet computer, they become encouraged to use and 

learn from that person how the device works. An older adult without anyone who can 

guide and help them, lose sight of the usefulness of the device. The importance of time 

is also a factor and should not be forgotten, as older adults need more time to learn 

enough (Berner, 2014) to feel comfortable using the device alone. 

5.5 Can Older Adults be Used as an Asset in ICT 

development? 
A reason for needing more focus on involving older adults in the design process is 

because of older adults being a large potential user group for ICT (Berner, 2014). 

Since older adults are more likely to have problem with motoric, sensory and cognitive 

abilities due to age degradation or illnesses, they can be considered as ‘a weaker user 

group’ within tablet computer usage. This makes them ideal for user testing, since 

weaker user groups are more likely to quickly discover flaws in the interface (Persson, 

2008). 

 

Using participatory design, bringing in users in the design process increases the 

understanding of how the design is going to be used and what needs to be thought of to 

improve it (Benyon, 2010) (Norman, 2002). But users who are invited should not be 

expected to know how the design process works and should be receiving instructions 

for how it works, so they can provide more and better comments to the designer 

(Wilson, Bekker, Johnson, & Johnson, 1997). Designers should work together with the 

intended users from the beginning, instead of bringing them in at the end (Waycott, 

o.a., 2012) (Persson, 2008). Within the Community Health Initiative (CHI) it is more 

common than in other areas to involve users in the process (Wilson, Bekker, Johnson, 

& Johnson, 1997). 

 

Promoting design for accessibility is good business for many companies in the 

long run, as their range of customers then increase along with the product accessibility 

(Keates, 2007). One good way to increase accessibility as well as ease of use is 

through participative design. Bringing in the users into the design process in an 

iterative way helps to improve and ensure a more accessible and useful design 

(Persson, 2008) (Keates, 2007). Weaker users can in many ways be better than expert 

users when designing for as big user group as possible (Persson, 2008). A product can 

be made flexible by adding accessibility options to strive towards a Universal design 

(Keates, 2007). But no matter how much accessibility options are added to a product 

or a device, a design can never truly be made to work for everyone (Persson, 2008). 

 

By knowing who and how many that cannot use a product and why they cannot 

use it helps to understand how to improve it (Keates, 2007) and opens up for inclusive 

design where those who are excluded groups are brought into the design process 

(Persson, 2008). Bringing in older adults into a participatory design process should not 
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be too difficult as there are methods developed for the purpose of making it easier for 

older adults to take part in a participatory design process regarding technology 

development (Waycott, o.a., 2012). The importance of early and continuous user 

involvement is widely accepted (Wilson, Bekker, Johnson, & Johnson, 1997). Still 

early involvement of users in the design process is not common practice. Many 

companies wait with the involvement of users until the very end of the product 

development, making the design process resemble the waterfall method (Persson, 

2008). 

 

Concerns about limited budget can prevent companies from being willing to 

involve end users in the design process (Wilson, Bekker, Johnson, & Johnson, 1997). 

These companies are not convinced that involving users early on does not necessarily 

increase the cost of the development of a product. Despite the fact that there are many 

examples where the total time and cost have been reduced and end quality has been 

increased by the early involvement of end users (Persson, 2008) where even product 

development have failed due to the lack of user involvement (Wilson, Bekker, 

Johnson, & Johnson, 1997). 
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6 CONCLUSION AND FUTURE WORK 
In the end, the results turned out a little different from what was first expected in 

the beginning of this study. The usage of grounded theory resulted in showing the 

limitations of focusing solely on the tablet computer interface. The interaction with 

tablet computers is so much more than just the interface, like the usage of accessories 

and how the connection between people also effects the interaction. 

6.1 Answers to the Research Questions 
The research questions in this study focused on the tablet computer interface due 

to the preconception of the interaction only being bound to the interface. Despite the 

aspects affecting the interaction that are beyond the interface, the interface aspects 

alone are still very important to look at. The research questions are therefore still valid 

questions to be asked. From the results found in this study, each of the research 

questions is answered with a list below them. 

 

Research question 1: What do current studies perceive to be the main interaction 

challenges regarding tablet computer interfaces for older adults when using tablet 

computers in their everyday life? 

 Ability to adjust degrade with age 

 Accessibility features not very self-explanatory 

 Advertisements are distracting and make the interaction more difficult 

 Cognitive capacity and manual dexterity degrade with age 

 Colour contrast 

 Complexities: hidden interaction like touch and hold for different letter 

 Difficulties typing on software keyboards and even more difficult for 

people with accuracy difficulties 

 Lack of haptic feedback 

 Lack of suitable contextual feedback 

 Misinterpretation of icons and buttons 

 Motoric and sensory abilities degrade with age 

 New terminology can be confusing, especially for those who have 

difficulties keeping up with current and past terminologies 

 Older adults are more visual, making it difficult for them with shortcuts  

and gestures replacing visual buttons 

 Older adults are slower at adopting ICT and need more time to learn 

 Older adults have different life experiences 

 Older adults have difficulties seeing the usefulness of new things 

 Overrun with features make it difficult to keep the interface clean 

 People unfamiliar with technology need more time to learn 

 Privacy issues 

 Reduced eyesight 

 Small buttons and icons make it difficult and even more difficult for 

people with accuracy difficulties 

 Small screens make it difficult and even more difficult for people with 

accuracy difficulties 

 Strong visual changes to the interface can make it difficult to understand 

the new GUI 

 Touch areas that are too close together make it difficult to press the aimed 

target 

 Trade-off between size and amount of information on the screen 
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Research question 2: What do older adults experience as the main interaction 

challenges regarding tablet computer interfaces when using tablet computers in their 

everyday life?  

 Accessibility option, vibrate on software keyboard click can cause 

difficulties for some 

 Accidental gesture activation 

 Accuracy difficulties 

 Advertisements are distracting and make the interaction more difficult 

 Capacitive touchscreen limitations 

 Delay in response from an action (like pressed button) to tablet computer 

reaction can cause confusion 

 Difficult to understand icons 

 Difficult to understand terminology 

 Difficult with interaction until passed the first threshold of learning and 

becoming familiar with the GUI 

 Difficulties with typing 

 Gesture difficulties 

 Lack of Haptic feedback 

 Large pointer size – big fingers 

 Longest ‘touch and hold delay’ only hid the complexity of the function 

 Misinterpretation of icons and buttons 

 New terminology or change in terminology can confuse 

 Require good motoric ability to interact with the tablet computer 

 Screen size too small, making it difficult to aim 

 Second threshold very complex and difficult to cross when learning the 

tablet computer interaction 

 Small buttons and icons 

 Small targets 

 Small texts - with some application exceptions 

 Some accessibility options were more trouble than useful. Like 

magnification gesture and vibration on keypress 

 Some designs cause confusion by focusing more on design part than self-

explanations 

 Strong visual changes causing visual interaction to become unfamiliar 

 Tactile insecurity 

 Terminology inconsistences 

 Touch and hold delay is confusing for some 

 Typing on software keyboard is slow and difficult with small and not 

possible to feel buttons with hidden complexities 

 

Research question 3: What can be done with the tablet computer interfaces to 

improve the usability of these devices for older adults?  

 Accessory solutions 

 Colour contrasts 

 Dynamic number of icons on screen to enable better sizing of texts and 

icons 

 Icons with clear and easy associations that corresponds to the action 

 Information displayed clearly and separate from each other to avoid mix-

ups or overlapping, that otherwise makes some information disappear 

 Information in the world rather than information in the head 
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Research question 4: What can be done with the tablet computer interfaces to 

better accommodate older adults’ needs?  

 Ergonomic accessory solutions 

 Explanations to new terminology 

 Have someone to help with introduction and customization settings 

 More visual interactions - not only invisible shortcuts and gestures 

 Possibilities for easy to understand and accessible video tutorials in the 

home language for how to use tablet computers, like RealPad 

 Possibility to simplify interface 

 Proper introduction with associations 

 Scale down or hide features. Some features are unnecessary and possible 

to do with other existing features. Example the 3 android vs IOS 1 button 

 

The research questions cover some aspects of the interaction issues and possible 

improvements of what can be done to improve the user experience. Figure 20 portrays 

the parallel drawn in the introduction with a cake. In this parallel, this red centre filling 

symbolizes the connections and overlaps between the research questions and aspects 

beyond the interface that ties together the different layers of the cake. The lists above, 

that displayed the different issues and possible improvements in the research 

questions, are the ingredients that make up the different layers of the cake. That is 

because the use of the grounded theory and exploratory approach, it was discovered, in 

this study, that influencers beyond the interface effect the interaction as well and is 

something that should be the focus point in future studies. The marzipan and the 

berries in the centre filling can be seen as the aspects beyond the interface. Seeing the 

cake as the whole interaction, aspects beyond the interface cover interaction 

experience and issues like the marzipan covers the cake and is tied in with the interface 

aspects like the berries in the centre filling. Without the interface focus, there is 

nothing to build the cake with, while at the same time something would be missing 

from the cake if the marzipan and berries in the centre filling would be excluded. The 

effect of aspects beyond the interface was unexpected findings, only found through the 

usage of a grounded theory and exploratory approach. 

 
Figure 20 A visualization of how the research questions and aspects beyond 

the interface are tied together. 
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6.2 Conclusion 
Other researches within the scope of this thesis have pointed out several areas as 

important interaction issues that need to be dealt with. Areas like poor feedback 

increasing the difficulties with the software keyboard, the screen size requiring a 

certain level of accuracy ability, difficulty to understand icons, design complexities 

and problem with distractions take the user away from the main focus. 

 

Among the interaction challenges that the participants in this study experienced 

was difficulties with feedback from the tablet computer when typing or pressing 

buttons, difficulties with aiming on the small screen with a finger, the complexity of 

the ‘touch and hold’ for a different special letter when typing, difficulties with 

understanding and using gestures including accidentally activating gestures and 

difficulties with understanding terminologies and icons. 

 

Different ideas about the tablet computer interface have been discussed and one of 

the suggestions for the accessibility options is to have an option that would alter the 

grid size on the home screen, allowing more dynamic icons and text sizes. That kind of 

accessibility option would make the interface much easier to use for those with 

reduced motoric and sensory abilities as there would be a possibility to make the icons 

and texts much larger. 

 

Distraction should be discouraged from websites and applications available to 

tablet computers that target or include older users, as the distractions can cause them 

so much confusion that they do not wish to use the functionality and may even stop 

wanting to use the device. When there are applications available with a minimum 

amount of distractions like advertisements, these should be presented to the older users 

as alternatives to encourage their interest in wanting to learn to use the tablet 

computers. 

 

A good way to overcome most issues regarding interface design is to include older 

adults as a focus group in the design process from the beginning to be able to capture 

interaction issues early on. That makes it easier and cheaper to solve or work around 

the issues. 

 

Accessories like touchscreen pens and hardware keyboards to use with tablet 

computers do solve some of the interaction issues older adults experience. The 

discovery of a need for thicker and more ergonomic touchscreen pens to increase the 

usability of tablet computers would have been missed, if it had not been for innovative 

thinking and the grounded theory approach. 

 

This study first set out to find interaction issues and possible GUI improvements 

for tablet computers. Through the usage of grounded theory, other aspects beyond the 

interface were discovered to have great influence over the older adults’ interaction 

with tablet computes. Among the influencers beyond the interface are: willingness to 

learn, view of usefulness, social connections, knowledge of technology, possibility of 

having a mentor, fear of security aspects. These aspects beyond the interface were not 

expected nor intended to be found but yet prove to be important to consider. 

 

Based on the unexpected finding and need for prototyping an ergonomic 

touchscreen pen during the study, someone or a company should consider developing 

more ergonomic touchscreen pens. Considering the fact that there is already a vast 

amount of normal ergonomic pens and pencils as well thickening tubes for pens, the 

only issue that would be needed to overcome is the conduction of human capacitance 
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in order to work with capacitive touchscreens. Unlike the prototype in this study, the 

solution would have to be a working permanent solution to the capacitance issue. 

 

Unless interaction issues are dealt with that older adults experience with tablet 

computers they may cause a negative spiral. Interaction issues increase the negative 

influence on the older adults that in turn reduce their interest in tablet computers 

making it a lot more difficult for them to want to use and learn how to use tablet 

computers. This leads back to increased interaction issues experienced by the older 

adults. There are however ways to counter the negative spiral through other positive 

influence, like baiting with fun and introducing useful aspects to the older adults, 

customized after the individual’s needs and interests. The usefulness, interest and 

positive influence can help the older adult to overcome different interaction and 

knowledge thresholds in the tablet computer interaction.  

6.3 Future Work 
This study shows that a technical mentor does help older adults to learn how to use 

tablet computers on a short term basis, but a longer time is needed than provided in 

this study. Future research should look into conducting a long term project over 

several months at retirement homes or daily activity places for older adults, where the 

personnel is also included in the learning of the tablet computers. That way, the 

personnel would, with ease, be able to continue the role as the mentor. An evaluation 

of how a long term period with a mentor affects older adults’ interest in tablet 

computers would then be possible together with a comparison to the positive effects 

displayed in the direct follow up interview. 

 

A longer study with older adults, who have an anti-technology attitude, could 

potentially provide with great insight towards how to overcome acceptance issues. 

From this study there is already an indicator saying that, if the older adults with this 

anti-technology attitude is baited with fun, over a longer period, within the individual 

interest area, there is a chance that they can overcome their resistance. It is difficult to 

say how they compare with needed time to overcome their anti-technology attitude, 

compared to the time needed for those who are interested in learning to feel 

comfortable to using a tablet computer on their own on a long term basis. 

 

There are still many concerns about this area of subject. Both more focused in 

depth qualitative studies and more broad quantitative studies are needed to understand 

this area more. Some issues are solved with the technology advancement and new OS 

releases, but at the same time new development also introduces new difficulties. 

Therefore there will always be a need for studying the new aspects that appear over 

time. 

 

Something that this study has come into contact with but not covered is how older 

adults who suffer from reduced memory and concentration abilities affect the usages 

of tablet computers. There have been studies about how older adults’ memory has been 

improved by using certain applications on tablet computers. Turning it the other way 

around to see how reduced memory and concentration affects tablet computer 

interaction would be an interesting entry point. 

 

As this project has focused mostly on Android tablet computers rather than iPad’s, 

a similar study focusing more on iPads and then comparing the findings with this 

Android focused study, should be done. 

 

Since the Android OS is open source code, a future study would be recommended 

to concentrate on implementing a new interface, including recommendations from this 
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study and using older adults, as a focus group, in a participatory design process. That 

way further improvements and discoveries can be made. 
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APPENDIX A 
The interview questions in this study were not set in stone nor always asked the same way. 

Answers to the written questions were sought during the interviews, but were not 

asked exactly as they are written. The questions were asked in such way that 

appeared the most natural at the time. A discussion at the end of each interview was 

sought to elaborate and include thoughts and aspects that appeared during or prior to 

the interviews, that either the interviewer or interviewee wished to bring up. Some 

questions were added later into the study due to the grounded theory approach 

resulting in discovering the need to include questions about circumstances. 

Introduction Interview 
Previous Experiences: 
Do you have any previous experience with tablet computers? 

Do you have any previous experience with smartphones? 

Do you have any previous experience with computers? 

 

Perceptions 

What impressions do have of tablet computers today?  

What do you believe one can do with a tablet computer?  

Do you think you can have any use for a tablet computer?  

Do you believe it is easy or difficult to use a tablet computer?  

Are you interested in having a tablet computer?  

What do you enjoy doing? (Exploring areas that can be used to introduce tablet computers) 

 

Circumstances: (from the sixth participant and forward) 

Do you live alone or with someone? 

Do you have friends or relatives far away? 

How do you normally stay in touch with friends and family? Phone, letters, mail, skype, 

personal contact… 

Are you staying active? Work, activities… 

Do you have any health problems? (Mainly focus on issues affecting tablet computer 

interaction) 

Describe your situation 

 

Other discussions and comments 

Direct Follow Up Interview 
What impression do you have of tablet computers now? 

Do you find it easy or difficult to use a tablet computer now? (Elaborate and compare, seek 

the interviewee to compare to the beginning of the study.) 

Do you think you would have use for a tablet computer now that you know how to use one? 

Do you think it is worthwhile having a tablet computer? 

 

Circumstances: (fifth participant) 

Same as Circumstance questions written in the introduction interview 

 

Other discussions and comments 
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Long Term Follow Up Interview 
What do you think, feel, experience about tablet computers now that there has been some 

time since the testing period in this study? 

 

Have you since the testing period got your own tablet computer? 

 

If no: 

Why have you not gotten a tablet computer? (Is there a reason behind the answer? Seek 

deeper answers) 

 

If yes: 

How did you get it? (Was it a gift, did you buy it yourself, did you have help buying one…) 

What made you get a tablet computer? 

What do you primarily use the tablet computer for? 

 

Circumstances: (first four participants) 

Same as Circumstance questions written in the introduction interview 

 

Other discussions and comments 

 
 




