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Abstract 

The increasing number of the older people is a global phenomenon, and this challenge is also seen in 
Finland. With the vast development of web-based services, the older people have faced a need to adapt 
new services as the traditional ‘at-desk’ services are getting rarer and less available. Due to their special 
needs compared to younger generations, the older people have more challenges to learn and use the 
modern services available to them. This situation has produced additional requirements to be noted 
when designing new solutions for the increasing amount of older user groups. The current paper pre-
sents an example of such a targeted solution with building a web-based solution for the older people to 
see what is shown on TV. The solution consists of a mobile application, and special attention was paid 
on the requirements related to the older people and their age-related restrictions. The output is a pro-
totype, which was built by applying design science research. The age-related requirements for the solu-
tion were based on a literature review, and the prototype was planned to be used by the older people 
watching TV, having enough skills to use a mobile phone, and a television device that was controlled by 
a remote device. 
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Introduction 

The purpose of the current study was to develop 
information and communication technology (ICT) -
based mobile application to assist older people 
stay relaxed and feel well despite lack of potential 
face-to-face meetings with their peers or relatives, 
due to what ever reasons.  

Loneliness has been identified as an issue among 
frail older people, and its relation to healthcare 
consumption has been reported to be clear. This 
was verified e.g. by Taube et al. [1] in their study 

that focused on loneliness, health-related quality 
of life, and health complaints.  

Decreasing face-to-face meetings leads to more 
loneliness among people who otherwise would 
spend time with their friends and relatives. One 
group of these people are the older people who 
have avoided meeting other people and participat-
ing in activities planned for them more than nor-
mally. Often such distance occurs when the older 
people lose their spouses (see e.g. Dykstra et al. 
[2]). Keeping this in mind, the current study paid 
special attention to the older people and their 
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often limited skills to use state-of-the art devices 
and web-based services. 

Today, web-based services are used in most prem-
ises and houses. Several reasons are seen in the 
background of the current way of living. New 
technologies have enabled new ICT to be used in 
everyday life of individuals [3,4]. Even if younger 
generations and middle-aged people already have 
been using modern web-based services, many 
older people have seen it challenging to learn new 
practices and to perform compulsory or necessary 
tasks especially if the service providers don’t offer 
the same at desk -services anymore [5,6]. 

Earlier studies [7,8] have shown the importance of 
applying proper ways of e.g. fonts, colour, pic-
tures, and navigation in the web-based services. 
Like any younger users, also older people benefit 
from careful planning and development done by 
designers who can pay attention to usability also 
from the elderlies’ point of view [9,10]. 

The current study focused on the identified re-
search gap of problems related to lacking solution 
for older people to apply versatile and multi-
functional applications related to web-based ser-
vices. As an example of a solution, a web-based 
mobile application was designed to assist and help 
the older people to see what kind of programmes 
are offered on the national television channels. To 
define the application, a research question was 
posed: What kind of a mobile TV guide is suitable 
for older people? To construct the application, 
design science research (DSR) was applied.  

As the main contribution of the study, the devel-
opment of a mobile application is described to act 
as a prototype, which was further to be tested by 
older people in their living environments. 

The paper continues as follows: First, earlier 
knowledge is briefly reported. Then, the research 
approach is described. After that, the main section 
about building the artefact is reported to guide 
interested people to apply the same process when 
building their own tools to make it easier for older 
people or others who could benefit from the ap-
plication. The paper ends with discussion on top of 
earlier knowledge and conclusive words. 

Earlier knowledge  

Globally, ageing is increasing rapidly, and it brings 
challenges on societies to manage wellbeing [11]. 
Loneliness is one concern among older people, it is 
more common among those who live in their pri-
vate homes instead of sheltered housing, and it 
should be reduced to add wellbeing [12]. 

Keeping in mind that ICT has been ever more im-
portant in people’s everyday lives where web-
services’ integration has been increasing ever 
more [13], the role of versatile web-based services 
is seen more significant than ever before [14]. In 
Finland, there already have been efforts to offer 
guidance and education to the older people to 
utilise web-based services. More time and guid-
ance is required to ensure that the older people 
can adopt the new ways to manage the services 
they need [15]. 

Also, older living in sheltered accommodation and 
especially their ways and skills to utilise ICT-
supported services have interested researchers. 
For example Nygård and Starkhammar [16] stud-
ied older people who suffered from dementia. 
They noted how the living environment required 
several numerical codes to be used when living 
everyday life in the premises.  

Despite many disabilities and other issues people 
might suffer from, web-based technology is ap-
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plied in everyday life and social interactions nowa-
days [17]. Sayago and Blat [5] pointed out the ac-
cessibility barriers that can hinder older people to 
apply web-based services, which require users to 
remember several steps, actions and functions 
that are needed to get the desired output. 

The role of watching TV has earlier been discussed 
among nursing professionals focusing on older 
people and their risks of getting more passive. On 
the contrary, watching TV has later been seen 
important especially from the viewpoint of adding 
activity and engagement among the older people 
[18]. Already earlier Dykstra et al. [2] pointed out 
that loneliness can be a serious issue and is often 
caused by increased problems with health or loss 
of spouse. Loneliness can lead to getting more 
passive and seeking for more health care services 
[1].  

Mikkola and Halonen [19] reported how older 
people living in their private homes but benefiting 
from services offered by sheltered accommoda-
tion in their neighbourhood perceived social me-
dia. In their study, twelve individuals were inter-
viewed and asked about their familiarity with 
personal computers, social media applications and 
mobile phones. Their study revealed that a few of 
the informants regretted not to learn earlier how 
to interact via social media, while others used e.g. 
Facebook actively and kept relationships warm 
also without meeting their relatives. Interestingly, 
one informant revealed that her spouse had en-
couraged her not to learn new technology. One 
can assume that there are several married couples 
with spouses that do not fancy ICT similarly. 

Castilla et al. [20] conducted a study where they 
designed and evaluated a multi-application system 
for the older people. In their study they focused 
on evaluating aspects such as iconography and 
navigation. Castilla et al. pointed out that the older 

people are rarely familiar with navigating web 
pages and this often poses a problem in their us-
age of web-based services, and they concluded 
that linear navigation, as in books, makes naviga-
tion more comfortable for the older people users. 

According to Majumder et al. [4], state-of-the art 
technologies are increasing in private homes, and 
available also for older people. However, smart 
homes consisting of wide range of sensors and 
wireless devices are not yet accessible for older 
people in general. Majumder et al. [4] pointed out 
that more research is required to understand how 
older people living independently can comprehend 
the possibilities and risks that may be connected 
with wide monitoring and data sharing enabled by 
Internet-of-Things. 

Recently Rantakangas and Halonen [8] focused on 
special needs of older people as users of web-
based services. In their literature-based study they 
identified challenges related to e.g. sight, hearing, 
sense of touch, slowness, and cognitive skills. To 
emphasise the importance of understanding the 
significance of their findings, they summarised five 
features (see Table 1) to be noted when designing 
for older users. They also concluded that as the 
older people get used to ICT-related experiences, 
the experiences will encourage and help the older 
people to adopt new skills and different kinds of 
web-based services. 

Based on their study, Rantakangas and Halonen [8] 
introduced seven building blocks (‘no animations’, 
‘less graphics’, ‘avoid technical terms’, ‘no haptic 
touch’, ‘easy guidelines’, ‘test of experience’, and 
‘custom user settings based on pre-entrance ques-
tionnaire’) to be used by especially those develop-
ers who design and develop web-based applica-
tions to be suitable for the older users. The current 
implementation (see Chapter 4) was built accord-
ing to the building blocks. 
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Table 1. Required features for older people users. 

Feature Description Cause 
Text-based pages Text-based pages consist mainly of text ele-

ments with large font and only little 
graphics. 
 

Older people have found text-
based web services more 
pleasant due to weakening 
sight. 
 

Icon feedback Icon feedback is a visual feedback, for in-
stance from an interactive component like a 
button to visualise a successful execution of 
a functionality. 
 

Haptic touch is not an option 
due to weakened sense of 
touch. 

Double-click to one-
click element 

Double-click element requires two fast re-
peated clicks in order to execute its func-
tionality. 
 

Double-click element should 
be avoided due to loss of mo-
toric skills. 

Simple outlook Simple outlook means that web-based ser-
vice looks sophisticated and has overall sim-
ple design that highlights the essential ele-
ments. 
 

Small buttons and too many 
graphical elements can con-
fuse the user of the service. 

Axiomatic appear-
ance 

Axiomatic appearance means that the web-
based service has self-evident user interac-
tion elements. 

It is possible that the user 
does not have a lot of earlier 
experience of web-based ser-
vices.  
 

 

The study 

Research approach  

This section briefly describes the chosen research 
method. Design science research (DSR) is identi-
fied as a practical method especially in research 
cases with concrete artefacts such as improved 
user interface, added functionality or prototypes 
of such [21]. In the current case, the artefact was 
to answer the research question “What kind of a 
mobile TV guide is suitable for older people?”. Ac-

cording to March and Storey [22], information 
technology (IT) artefacts should improve business 
technology in organisations, and later Baskerville 
et al. [23] pointed out that DSR should pay atten-
tion both on the technological point and theories. 

To assist researchers to apply DSR, Hevner et al. 
[21] provided seven guidelines to be noted and 
followed in the work. Those guidelines were 
named as Design as an Artefact (a new applica-
tion); Problem Relevance (more suitable for older 
people); Design Evaluation (verifying relevance); 
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Research Contributions (new knowledge, new 
application for older people); Research Rigour 
(design science research approach with implemen-
tation cycles); Design as a Search Process (itera-
tion, benefit from earlier knowledge); and Com-
munication for Research (reporting of the 
construct). 

Implementation of the artifact 

In this case, the TV program guide was intended 
especially for the older people to showcase how 
older people can use a web-based application that 
is planned for them. Therefore, the age-related 
restrictions as well as the requirements posed by 
the experience level of the user group needed to 
be paid close attention, especially during the de-
sign process. 

The TV program guide was selected as the applica-
tion to be developed since the older people usual-
ly are active consumers of TV content. A step from 
a traditional program listing in a journal or a 
newspaper to a web-based program guide was 
considered reasonable since the format of pro-
gram listings is typically similar regardless of the 
platform. Mobile devices were chosen as the plat-
form for the web application. 

The development of the TV program guide was 
made through five iterative development cycles. 
The objective was to build one, simplified proto-
type including only the essential elements of a TV 
program guide. During each cycle, the software 
was developed further towards building blocks 
introduced by Rantakangas and Halonen [8]. At 
every iteration phase, the prototype was inspected 
to spot issues that could be enchanted towards 
the building blocks and recommendations. Devel-
opment of the TV guide was made in small steps in 
order to facilitate the development process since 
smaller increments are easier to handle. 

When it was clear that there could be some im-
provements made in the next iteration cycle, the 
next cycle was started to make the design follow 
the building blocks more accurately. After five 
iterations, the final version of the TV guide was 
produced. After producing the final design, the 
prototype was built from the fifth layout into a 
web application by using the ReactJS library. 

The purpose of the development process was to 
create a prototype. The modifications made to 
develop the prototype on each cycle are described 
separately for each prototyping image. The modi-
fications made to develop the prototype on each 
cycle is described next. 
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Figure 1. First, second, third, and the fourth version of the prototype. 

 

First prototype 

The first prototype image (left in Fig. 1) consisted 
of basic elements (weekday, date, channel, time, 
program). The first prototype already followed 
some building blocks for designing web-based 
services for the older people. 

Colours on the web-based service were to avoid 
confusion and overall visual distraction. Interactive 
elements were designed to be large enough from 
the start. As seen in Figure 1, the first prototype 
had two buttons - (<) and (>) - that could be used 
to change the date. Program list was meant to be 
scrolled down and up to change TV channels.  

TV programs for each day and channel were listed 
line by line so that the user could at first glance 
only see the channel with the identification num-
ber of one, in this case YLE TV1. On this version, 
the programs were listed starting from 4AM and 
ending at 4AM on the next day. 

Second prototype 

In the second version of the prototype (second left 
in Fig. 1), the heading (“Ohjelmaopas”) was re-
moved as not compulsory. Also, the top of the 
date box was separated to indicate that this ele-
ment was a separate functional component. 

An indication of whether the programs on the TV 
guide are from the ‘current day’, ‘next day’ or the 
‘day after tomorrow’ was given below the date.  

On this development cycle, separation between TV 
programs in the listing was made by adding extra 
spacing every three hours. Thus it was easier for to 
read the programs as there are some visual an-
chors on the listing.  

Third prototype 

On the third version (third left in Fig. 1), more 
space for the actual buttons were added to make 
the buttons appear larger and easier to press.  
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Due to slowness and decrease in sight and cogni-
tive skills of the older people, excessive scrolling 
on sites was to be avoided, and thus the third pro-
totype version introduced the channel selection 
button (light blue button below the date box). 
With channels selected from the submenu, there 
would be no need to scroll excessively to change 
TV channels. 

In addition, on the top of the page, the text was 
centre-oriented for the date and the channel se-
lection elements. To improve the overall design 
and clarity, the channel name and the three-hour 
time dividers were changed to be aligned to the 
middle as well. This was done to test whether the 
user experience got any better with new compo-
nent placing.  

Fourth prototype 

In the fourth cycle (right in Fig. 1), the channel 
menu button was removed to get a lot of space for 
the actual program listing. The biggest change in 
this development cycle was the addition of previ-

ous and next channel buttons. The buttons for the 
back and forth channel navigation would be the 
same components as used to navigate the date, 
and the buttons were located in line with their 
corresponding fields.  

On this prototype, the text alignment was moved 
back to the left for the three-hour time dividers to 
make reading and following the times easier.  

The fourth version also introduced a feature that 
highlights the current program that was airing on 
the selected TV channel. The current program was 
underlined to make it more obvious. The black 
underline with the red progress bar also had the 
functionality to show how far the program has 
progressed.  

Final prototype 

To build the final prototype, still a few modifica-
tions were made to improve user experience for 
the older people when using this web-based ser-
vice.  
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Figure 2. The final prototype. 

To achieve maximum space for the actual content 
(TV programs), and partially due to space re-
strictions, the current program name was modified 
to be only on the same line as its starting time. 

On the fourth prototype, there was a new feature 
added which allowed the user to see how far the 
current program had reached. In consideration of 
contrast sharpness, in this last version of the pro-
totype that colour combination was replaced with 
red and white (Fig. 2). 

Interactive components 

The designed TV program guide included only few 
interactive components that the user could inter-
act with. Those interactive components were but-
tons and the purpose of those was to change the 
date and the channel to the next or the previous 
one.  

From the first prototype to the final prototype, the 
buttons were always the same size. During the 
cycles, only the placement and the amount were 
changed. The colour and contrast ratio of the but-
tons were chosen to be seen easily but not be too 
distractingly bright or colourful.  

There were situations where all the buttons were 
not visible. When the user entered the TV guide, 
only the current day’s programs were shown. Be-
cause this web-based service’s primary users were 
the older people, a visual approach was taken, and 
a visual icon feedback was utilised to indicate a 
successful button press. Successful registered but-
ton press was indicated by high contrast change in 
button colour (colour inverse) and with an animat-
ed circle around the button to show feedback 
(Figure 3). 
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Figure 3. Icon feedback. 

 

Implementation 

This section covers fundamental information 
about the implementation of the TV guide. The TV 
guide was built using ReactJS that is a JavaScript 
library meant to be used to build user interfaces. 

First steps towards the finished product was to 
take the final prototype layout and create interac-
tive components. The button component was cre-
ated, and icon feedback was implemented for the 
button component. Next, a basic layout structure 
was created to define where all the components 
should be placed. Measurements were taken di-
rectly from the prototype layout to the actual 
code. After that, rest of the smaller components 
were implemented, including text boxes for the 
date as well as the channel name component. 
Also, the components for the program listings and 
the three-hour time dividers were created.  

After successfully implementing all components, 
the components were placed on to the web-
service’s layout just as they were in the final pro-
totype image. Functionality was added for the 
buttons to be present when intended. Finally, the 
program listings were fetched by using REST API 
calls and the program information was listed using 
the program listing components. 

Results 

This section presents the final construct (Fig. 4). 
The building blocks by Rantakangas and Halonen 
[8] were applied in the implementation. An evalu-
ation of how this output follows the building 
blocks is given next, followed by a report of how 
this study followed design science research. 
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Figure 4. The final product. 

Evaluation against the building blocks 

One of the building blocks introduced by 
Rantakangas and Halonen [8] was that developers 
should not use animations. This web-based service 
does not have animations except to indicate that a 
button press has been registered by the system 
successfully. In this case, the animation is helping 
the user realise that the growing white circle 
around the button occurs after a successful button 
press. It was thought that it is more important to 
clearly show the good icon feedback than to avoid 
animation completely. 

One of the building blocks stated that less graphics 
should be used and that is why overall simplicity 
was pursued in this web-based service. For in-
stance, the TV stations do not have their logos 
visible (see Fig. 4) because the user might not 

identify all the channel logos. It is clearer to use 
only one component type to indicate the selected 
channel. 

The TV guide does not include any technical terms 
due to its simplicity. So, the guideline that recom-
mends not to use technical terms was realised. 

Easy guidelines were considered for this TV guide 
project. The placement of the components was 
kept in a systematic grid for simplicity. Excessively 
colourful components were avoided, however text 
colour and background colour contracted each 
other. In addition, text size was large enough and 
font weight of the text was bolded. 

The first prototype was based on earlier studies, 
and actual users were not involved in the design 
process of the artifact. Thus, the building block 
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suggesting a test of experience for the potential 
users was not applied.  

Verifying design science research 

The seven guidelines introduced by Hevner et al. 
[21] were applied during this research project. This 
process produced viable artifact in the form of a 
mobile web-based service. A solution to the prob-
lem of developing a web-based application for the 
older people that considers the requirements 
posed by the user group was produced. The arti-
fact was evaluated based on the building blocks 
defined by Rantakangas and Halonen [8]. Clear 
and verifiable contribution was offered in the field 
of designing web applications for the older people 
and efforts to construct and evaluate the artifact 
were thorough. An effective artifact was searched 
by iterative design and multiple iterations of pro-
totype models. The results of the study have been 
presented in a matter that benefits audiences such 
as developers, designers, and managers. 

Discussion and conclusive words  

The current study focused on the older people and 
their special needs when producing an application 
designed for them. The construct was to be piloted 
by older people in the later phases.  

The intended purpose of this study was to create a 
web-based TV guide suitable for older people by 
using DSR. A web-based application was a realistic 
choice due to widely spread Internet-connections 
at homes (see Majumder et al. [4]). The evaluation 
was theoretical and was based on building blocks 
introduced by Rantakangas and Halonen [8].  

Based on earlier knowledge, loneliness increases 
especially when people get older [1]. Loneliness is 
more common among older than younger genera-
tions, and this loneliness is often caused by in-

creased health issues or loss of spouse [2]. Contra-
ry to what has been suggested earlier, watching TV 
adds activity instead of making older people more 
passive [18]. This finding lead to the idea of build-
ing a mobile application that assists older people 
to easily see what is offered in the TV channels 
and choose their favourite program with the appli-
cation. 

The idea of the construct was based on earlier 
knowledge that revealed the challenges the older 
people meet if they are not familiar with state-of-
the-art applications and devices [5-7]. Special at-
tention was paid on the user interface and its usa-
bility as guided by e.g. Becker [9] and Newell [10]. 
On the other hand, it was also understood that 
older people can be active web-based users with 
the skills they have [19]. 

The navigation of the application was implement-
ed in a linear fashion (see Castilla et al. [20]). 
Changing channels and dates feels like browsing a 
book, which was planned to bring familiarity into 
the application for the older people, and to make 
navigation through program listings easily under-
standable.  

In all, the developed web-based mobile application 
is expected to be well received by the older people 
as soon as it is available and accessible for them. In 
the future, the application is planned to be ana-
lysed from its usability point of view in the hands 
of the older people. 
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