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Abstract

In 2014, the Norwegian government introduced the strategy "Digital by Default" (Norwegian:

"digitalt førstevalg"), which means all correspondence with the public sector should become

digital. However, the web services introduced by the public sector turned out to be difficult to

use, especially to some groups in society. Older adults are a group of people that are easily

left behind. The aim of this research was to understand how early and direct involvement of

users is practiced today, and how a lack of user involvement can affect the cost of digitalizing

public services. Another goal was to examine older adults’ experiences in use of public digital

services, and their support network.

An exploratory case study was conducted by observing older adults in their use of digital ser-

vices and interviewing representatives from the target group. In addition, interviews with relev-

ant stakeholders were held. These include SeniorNet Trondheim, the Learning center at Trond-

heim public library, the Ministry of Local Government and Modernization and developers and

designers of the public services. A co-design workshop with the target group was also conduc-

ted. This resulted in a prototype of a new design of digipost.no, followed by a usability test and

evaluation to compare the designs.

The findings from this research show that older adults have physical limitations making it chal-

lenging to use the web-based public services, and that they are dependent on support. Specific

recommendations when designing for older adults were identified. In current practice, users are

involved in the development process through usability testing to verify the usability of the solu-

tions. When involving users directly in the design process, this study shows that new solutions

can be discovered. These solutions are closer to the users’ mental models and will provide more

intuitive systems. This entails less cost related to the introduction of new digitalized services.

In order to utilize the direct involvement of users it is important to have good tools to make

the contributions evident. The theory of conceptual models and mental models indicated in this

study to be a proper tool for the task. By investing time and money to create intuitive systems

from the beginning, this will increase economical gain in the end. This requires less resources

for further development of the design, teaching and follow-up services and provided support for

the users that are left behind. It will also increase the sense of achievement and independence.

Early and direct involvement can provide large economical savings for society, and simultan-

eously improve the situation for individual citizens.

Keywords: digitalization; older adults; direct involvement; co-creation; conceptual models;

mental models; web-based public services; user-experience
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Sammendrag

I 2014 innførte regjeringen "digitalt førstevalg", som innebærer at all offentlig kommunikas-

jon skal skje digitalt. Det viser seg at de digitale tjenestene som det offentlige tilbyr er ut-

fordrende å bruke, spesielt for noen grupper i befolkningen. Blant annet eldre står i fare for å

bli stående utenfor. Målet med forskningen var å forstå hvordan tidlig og direkte involvering av

brukere praktiseres i dag, og hvordan mangel på dette kan påvirke kostnaden av å digitalisere.

Det var også et mål å kartlegge eldres opplevelser i bruk av offentlige digitale tjenester, samt

støttenettverket rundt dem.

En utforskende casestudie ble gjennomført ved observasjoner av eldres bruk av digitale tjen-

ester, intervju med relevante interessenter deriblant Seniornett Trondheim, Læringssenteret på

Trondheim folkebiblioteket og Kommunal- og moderniseringsdepartementet, samt intervjuer

med eldre, og utviklere av tjenestene. Det ble også gjennomført samskaping med målgruppen,

prototyping av nytt design, brukertesting og evaluering.

Funnene fra forskningen viste at eldre har begrensninger som gjør det vanskeligere å bruke

dagens offentlige digitale tjenester og at de er avhengig av hjelp. Det ble derfor laget spesi-

fikke anbefalinger som gjør designet bedre for eldre. I dag involveres brukerne i utvikling-

sprosessen gjennom brukertesting som verifiserer om designet er godt nok. Ved å involvere

brukerne direkte i designfasen viser denne studien at nye løsningsformer kommer frem. Disse

løsningsformene er nærmere knyttet til brukernes mentale modeller og vil bidra til mer intuitive

systemer som vil føre til mindre kostnader knyttet til innføring av nye digitaliserte tjenester.

For å sikre utnyttelse av den direkte brukerinvolveringen er det viktig å ha et godt verktøy for å

gjøre bidraget tydelig. Teorien om konseptuelle og mentale modeller indikerer i denne studien

å kunne bidra som et slikt verktøy. Ved å ta seg tid og råd til å lage intuitive og brukervennlige

systemer fra begynnelsen vil dette spare samfunnet i det lange løp. Da trengs mindre ressurser

til forbedring av designet, til opplæring av brukere og hjelp til de som faller utenfor. Det vil

også ha effekt på individnivå ved større mestringsfølelse og beholdt selvstendighet. Tidlig og

direkte involvering kan gi store økonomiske besparelser for samfunnet, samtidig som det bedrer

situasjonen for den enkelte.

Nøkkelord: digitalisering; eldre; direkte involvering; samskaping; konseptuelle modeller; men-

tale modeller; offentlige webtjenester; brukeropplevele
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1. Introduction

This chapter serves as an introduction to the master thesis. It contains the motivation for the

study, the scope, and the contributions. It also presents the research questions and an outline of

the thesis.

1.1. Motivation

The Norwegian society is approaching an almost complete digitalization of everyday life (Røn-

ning and Sølvberg, 2017). In 2014 the government introduced the strategy "digital by default"

(Norwegian "digitalt førstevalg"), which means all communication with the public sector should

become digital (Hornnes et al., 2014; Digital agenda Norway, 2012). For those who are incap-

able of dealing with the digital world, there should be alternatives. To get assistance you have to

reserve from digital correspondence with the public authorities. The problem is that the inform-

ation and the application form for refusing is available online. There are indications showing

that opting out will not be an option in the future. Norwegian Labour and Welfare Adminis-

tration (NAV) stopped sending information about pension by mail, but were forced to restart

the service (Bugge, 2016). The huge focus on digitalization makes it increasingly important to

master the digital world in order to be able to cope with everyday life (Rønning and Sølvberg,

2017). A digital divide is the consequence of groups of people being left behind (Friemel, 2016;

Cresci et al., 2010). This divide is increasing as a result of more and more public services going

digital. It is critical to ensure large groups are not excluded both to reduce societal cost resulting

from digital divide (Macedo, 2017).

The goal of the authorities concerning the digitalization of the public sector is to save money,

become more efficient, provide better service and keep up with a global digital evolution. The

vision is to simplify everyday life and increase productivity (paper, 2015). The aim is also to

approach the concept "working customer", where the inhabitants conduct self service, and the

producers allocate their resources on other areas (Rieder and Voß, 2010). However, not all cit-

izens have the required skills (Dunkel and Voß, 2004). There are also several challenges with

the authorities’ desire to increase efficiency and save money. In addition to the risk of leaving

people behind, reality is that people in general have a negative attitude towards changes (Bovey

and Hede, 2001). To measure if a change is successfully completed, economical gain has been

a common metric (Brenes et al., 2008). However, research has shown an indication for using
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the involved participants’ experiences of the transformation as a suitable metric for measuring

success (Tvedt et al., 2009). This is likely to increase economical gain in the end. Paraphrasing

Hartson and Pyla (2012): a more cheaply developed product does not necessarily imply larger

profit margins in the end. To understand all aspects of the inhabitants’ experiences of digitaliz-

ation, it is important to include users in the development of new web services (Sanders, 2003).

This is rarely done today (Svanæs and Gulliksen, 2008). It is also necessary to evaluate the cost

and consequences when not including the users.

It turns out the digital services offered by the public authorities are challenging to use. This

makes the transition to the digital world more difficult. This hurdle has economical con-

sequences. If a large portion of users end up needing additional services, follow-up, and tech-

nical help, the cost might outgrow the gain. Naturally there is also the cost associated with each

user as they are left behind, not being able to participate in the services provided in the new

digitalized world. Thus, it is important to make the systems work for as many users as possible.

This means the web services have to be better than they are today.

To be able to make user friendly systems, it is important to understand the needs of the users.

This is most effective without many intermediaries and should be done early in the process (Cour-

age and Baxter, 2005). Co-creation turns out to be a good solution (Sanders and Stappers,

2008). When involving the users directly in the design process together with the designers, the

end product will become better (Sanders, 2003). When the users are making design suggestion

themselves, more relevant ideas are brought on the table which gives the designers access to

the users’ unspoken ideas and feelings (Sanders, 2003). The ideas appearing are experience

based (Sanders, 2003). The users relate their needs on how they prefer to use the system, which

is important to take into account to ensure the system will actually be used when it is finished.

The more complex the systems gets, the more important direct involvement becomes (Sanders

and Stappers, 2008). Previous research indicates a positive effect of using co-creation in mak-

ing more user friendly systems (Steen et al., 2011). It could also be interesting to include the

theory of Norman and Draper (1986) to use co-creation to help bridge the users’ mental model

and the conceptual model of the system.

When developing digital services, the conceptual model for the system is developed before the

implementation of the system (Johnson and Henderson, 2002). Without enough insight in the

users’ needs, there is a large chance the conceptual model does not match the users’ under-

standing of the system. In other words, the mental model differs (Norman and Draper, 1986).

The user’s mental model is developing when the user gets to know the system (Norman and

Draper, 1986). However, if the system is close to the user’s mental model from the beginning,

less adjustments are required both for the mental model of the user and adjustments of the user

interface of the system, subsequently.
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This gap is likely to be decreased with the use of direct involvement where the users co-design

the conceptual model together with the designers. Structural changes when the system is being

developed is less cost-effective than doing the changes before the system is developed (Nielsen,

2003; Stappers, 2006). It will be necessary to investigate how the development process of the

web-based public service is performed today to be able to say something about necessary fur-

ther steps.

The number of older adults has increased over the past years, and is expected to grow over

the next decades. It is expected that compared to 2015, the amount of people aged 60 and

above will be more than doubled by 2050 (United Nations, 2015). The use of the internet and

computer-based systems has evolved proportionally with this growth, and has led to older adults

having less experience than the emerging future generations. Older adults are a group of people

that are easily left behind in the digitalization due to a lower level of general digital compet-

ence, a lower ability to learn new things, and lack of motivation (Rønning and Sølvberg, 2017;

Knudsen, 2018; Statistics Norway, 2017). It is a huge difference between being intrinsically or

extrinsically motivated (Ryan and Deci, 2000). The intrinsic motivation gives a higher quality of

the learning and performance due to the motivation arising from the person’s desires. Extrinsic

motivation may be influenced by a feeling of being forced to take action, and this negatively

affects performance (Deci and Ryan, 1985). It is thus a great advantage to be intrinsically mo-

tivated.

In today’s society, almost everyone uses digital tools every day in school or at work. This

provides regular practice. Also, help from colleagues, fellow students, or IT support is in most

cases readily available given the need. Retirees are less likely to use digial tools as often (thus

practice is irregular or even nonexistent), and rarely have the same means of support. Research

shows older adults wish for more follow-up during ICT training (Helsedirektoratet, 2018). This

is also something the research team discovered through communication over SeniorNet and,

anecdotally, through own experiences with family members.

To ensure social inclusion and prevent future economical backlash, it is important to include

older adults as much as possible in the development process. If people with low levels of di-

gital skills are included in the design and improvement of digital services, the quality will also

increase for the rest of the population (Fisk et al., 2004).

It is clear that older adults have to become digital in order to cope with the development of

today’s society. It is frequently studied how to best include this group in the evolvement of the

digitalization (e.g.: Hornnes et al. (2014); DAMVAD (2015); Damodaran et al. (2014); Helse-

direktoratet (2018); Rønning and Sølvberg (2017)). To understand the situation, it is necessary
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to understand their view of the situation, what seems most challenging to them, and pinpoint

why it is difficult to use the digital systems. It is known that co-creation has a positive effect

when designing for users, but how is it to include older adults directly in the design process?

Will this make it easier for them to participate in the digital evolution?

1.2. Scope

This exploratory case study focuses on older retired adults in the age range 67-89 years old and

their experiences and involvement in the development and use of web-based public service in

Trondheim, Norway. The target group is older adults who are members of SeniorNet Trondheim

or seek help from the learning center at the public library in Trondheim. Each member in the

target group wants to learn more about using online services. All of them are able to use a

computer or a tablet to check e-mails and go online to different extents, but struggle in using

online public services.

To understand the user group and the situation, the case study also contain a review of related

literature and interviews with other stakeholders; the learning center at Trondheim public lib-

rary, board members of SeniorNet Trondheim, Ministry of Local Government and Regional

Development, Trøndelag county library, experts in the field of digitalization and older adults

and developers and designers of public web services.

The web services focused on in this case are digipost.no, helsenorge.no, nav.no, altinn.no and

online banking. The first two are further studied and digipost has ended up as the main case in

this project.

1.3. Research Questions

This master’s thesis will, through a case study, focus on how direct inclusion of older adults in

an early stage of the development process will affect their experience of using the web-based

public service. The aim with this research was to understand how early and direct involvement

of users is practiced today, and how lack of involvement can affect the cost of digitalizing pub-

lic services. Another goal was to examine older adults’ experiences in the use of public digital

services, and their support network.

The following research questions were defined to include the objectives for the study:

• 1) What are the costs related to the digitalization of web-based public services?

• 2) How do older adults experience the use of web-based public services today?

• 3) How are older adults involved in the development of web-based public services in

Norway today?

• 4) What role does co-creation play in the development of web-based public services?
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1.4. Contributions

The contributions resulting from this thesis are listed below.

Contributions to theory:

• An exploratory case study

– Older adults’ experiences and observed use of web-based public services

– Studying older adults during a learning situation

– Including perspectives from different stakeholders

– Investigation of the development process of public web systems today

– Combining several methods: interviews, observations, questionnaires, co-design

and usability testing

• Combining the theories of conceptual- and mental models, together with the theory of

co-creation in the context of the public web services

Contributions to practise:

• Investigation of the cost of not including the users early and directly in the development

process

• An example of direct involvement through a co-design workshop and the resulting con-

tribution

• A list of recommendations when designing for older adults

• A list of recommendations for the design process

• The benefits for the authorities and the individual user when including the users directly

in the development process
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1.5. Outline

The thesis is organized as follows:

• Chapter 1 - Introduction: Introduce the case, the area of concern and motivation for the

study, and present the research questions.

• Chapter 2 - Background: Introduce central concepts and present related literature.

• Chapter 3 - Methods: Describe the research methodology used when planning and con-

ducting the research. This chapter also contains the framing and the case study design.

• Chapter 4 - Case: Contains a description of the web services studied and the stakeholders

involved in the research.

• Chapter 5 - Findings: Presents the findings from the study through data collection and

analysis.

• Chapter 6 - Discussion: Contains a discussion of the results and the contributions to the

research questions. It also contains a discussion about limitations and recommendations

for future work.

• Chapter 7 - Conclusions: Summarize the value of the study.
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2. Background

This chapter presents relevant literature for the case study. This includes literature about co-

creation, conceptual- and mental models, motivation, and also literature regarding older adults

in the digitalization and how to design for older adults.

Web services developed today are considered as more complex than before, and the designers

therefore need to capture all aspects of the users in order to deliver usable systems. A User-

centered design approach identifies only the observable and explicit knowledge, whereas with

participatory design the tacit knowledge can also be explored. This is further evaluated in sec-

tion 2.1. In the context of participatory design, it is important to notice that the connection of

the conceptual- and mental models play a prominent role in which the systems become intuitive

or not. The theory of conceptual- and mental models is presented in section 2.2.

Considering the older adults and their use of web services, there are many factors affecting

their involvement in the digitalization, like the digital division, physical barriers, the design,

demographics, attitude, self-efficiency and the motivation, as seen in section 2.3. The last men-

tioned factor involves the intrinsic and extrinsic motivation which has effect on the performance,

willingness and the learning outcome of a task. All these factors will be further specified in sec-

tion 2.4.

2.1. From User-centered Design to Co-creation

Design processes are continuously in change. In the last few decades there has been a shift from

a User-centered design approach to a participatory design approach. According to Sanders and

Stappers (2008), these two approaches are considered as two different areas within the land-

scape of Human-Computer Interaction (HCI).

User-centered design (UCD) is an approach which emerged around 1970s and 1990s by Donald

A. Norman and Stephen W. Draper. They announced the importance of having focus on the

users and the usability of the user interface of the system, as many of the systems at that time

consisted of long and difficult user manuals on how to make use of the systems (Norman and

Draper, 1986). In the articles from Sanders (2003) and Sanders and Stappers (2008), UCD is

said to focus on designing for users. According to Mahr et al. (2014), users are considered as
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important sources to first-hand knowledge of needs when designing a system. With usability

tests they were able to address whether the system was usable for the intended user group.

In UCD, the users are only in dialogue with the researcher who ensure that their needs are met.

Designers and researchers often work independently. The researchers make analysis and re-

ports from qualitative research of the users, and the designers develop prototypes through the

findings in the reports (Sanders and Stappers, 2008). This process is visualized in Figure 2.1 as

the "classical" part.

Figure 2.1.: Classical user-centered design vs. co-design (Sanders and Stappers, 2008)

User-centered design (UCD) is proven to be effective when designing concrete products to con-

sumers (Sanders, 1992). Today, systems are more complex than earlier, as they are developed

to capture future experiences for the users to take part in, rather than concrete products (Sanders

and Stappers, 2008). This requires more knowledge about the user group and context, and con-

siderations around the purpose of designing a system needs to be addressed earlier in the design

phase (Sanders and Stappers, 2008).

To be fully aware of the users mindset, it is not only the explicit knowledge; hearing what the

users say, do or use, that is important (Sanders, 1992; Cain, 1998). The tacit knowledge, in-

volving how they feel, know and dream for the future design, is also an important aspect as

the designer can empathize more with the user (Polanyi, 2009). Participatory design can be an

approach to gain insight in the tacit knowledge (Sanders, 2003).

Participatory design (PD) is an approach dated back to 1970s and originated in Scandinavia,

but has in recent years become more prominent in the field of interaction design (Ehn, 1988;

Spinuzzi, 2005; Sanders and Stappers, 2008). Pelle Ehn was one of the pioneers within the

research area of PD. PD focuses on designing with the users, whereas future users of a sys-

tem are part of the design process. PD can be used to bridge the users tacit knowledge with

the researchers abstract knowledge (Spinuzzi, 2005). PD aims to move from being in dialogue

with the users, like in UCD, to involving the stakeholders of a product directly in the design
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process (Ehn, 1988).

Co-creation and co-design are two terms often used within PD. Sanders and Stappers (2008)

refer to these terms as growing in the field. Co-creation is a broad term that refers to any col-

laborative creativity, involving collective creativity between two or more people (Sanders and

Stappers, 2008). Sanders and Stappers (2008) further state that co-design is an instance of

co-creation and involves: The collective creativity of collaborating designers and untrained par-

ticipants in a development process (Sanders and Stappers, 2008). As to their similarities, this

thesis refers to co-creation as the entire process of direct involving the different stakeholders

and users and to co-designing, whereas co-design is referred to a specific co-design workshop

with untrained users.

The early phase of the co-design process is called fuzzy front end or pre-design, as seen in Fig-

ure 2.2. Sanders and Stappers (2008) refer to this phase as chaotic, many different activities to

consider and simply ambiguity. This phase is considered as critical for designers and research-

ers to obtain information from the users, in order to proceed with ideas that reflects the users

requirements. In Stappers (2006), different measures on how to tackle the chaotic situation in

pre-design are reported. Stappers states:

"These developments imply that designers need more knowledge and skills about

more subjects; that they need to consult more people and collaborate with more

people; that they need to try out things and make necessary mistakes as early as

possible, where recovery is still affordable" (Stappers, 2006).

Figure 2.2.: The process of co-designing (Sanders and Stappers, 2008)

In PD the users are considered as a part of the design team and they get the ability to use their

creativity to make their own solutions (Clement, 1996). This contrasts with the UCD approach

where the users can influence the design through dialogue with a researcher. An illustration of

the difference between UCD and PD is visualized in Figure 2.1.

The designers in PD take the role as facilitators in addition to being co-designers. The fa-

cilitating role involves in providing the users with the proper tools and mindset in the design
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process (Sanders and Stappers, 2008). Everyone can be part of a co-design team, because when

having different perspective, collaborating increases the creativity, innovation (Trischler et al.,

2017; Steen et al., 2011; Somech and Drach-Zahavy, 2013), and can provide higher quality of

the service (Steen et al., 2011).

Steen et al. (2011) also reflect on the longer-term effects when using co-design. Increased sat-

isfaction, loyalty and better relation between the users and the service providers are stated as

the most beneficial effects. It should be clear that a successful design needs to be measured by

the satisfaction of the users, as this tells us if the system will be used or not. As Nielsen (2003)

stated: "project cost is measured in money, and usability is measured in increased use, more

efficient use, or higher user satisfaction".

In relation to co-creation, the terms conceptual-and mental models are relevant. Co-creation

could help bridge the gap between the conceptual model and the user’s mental model by bring-

ing the user and the designers together in the design process. Conceptual and mental models

will be presented in the next section.

2.2. Conceptual Models and Mental Models

According to Norman and Draper (1986), every system could be described using three models;

The developer or designer’s model, the user’s model and the actual system. The designer’s

conceptual model is called the design model, the user’s model refers to the user’s mental model,

and how the system actual is, is called the system image. The connections between the different

models is visualized in Figure 2.3.

Figure 2.3.: The designer’s model, the user’s model and the system image (Norman and Draper,
1986)
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The designers of a system have their own idea of how the system should be, called the design

model. This is the conceptual model of the product. This is how the designer intend the system

to be (Norman, 2013). This model is communicated to the user through the interface they could

interact with, which is the system image. The user interacts with this system image and then

creates a user’s model, called mental model, of how the system works. The user’s mental model

is developed while the users learn to use the system.

A conceptual model is a high-level, simplified explanation of description of how a system

work (Johnson and Henderson, 2002). This is often referred to as the designer’s model and

include both structural and functional aspects of the system (Stone et al., 2005). The conceptual

model is based on the designer’s understanding of the area, technology and environment. The

designer need to know the users needs according to know which requirement to include in their

model.

Mental models are models in people’s minds of how they think things work, formed through

experiences, instructions and training. These models help us understand the world. People

often have different mental models of the same thing (Norman, 2013). The same person could

even have different mental models of different operations of the same item. It could even be a

conflict between this single person’s models (Norman, 2013). The mental model is developed

while interacting with the system. When the user learns how to operate the system, the user’s

mental model will hopefully approximate the designer’s conceptual model (Matz, 2013). As

Carey (1986) defines it:

"A mental model represents a person’s thought process for how something works

(...) They help shape actions and behavior, influence what people pay attention to in

complicated situations, and define how people approach and solve problems" (Carey,

1986).

The system image is the actual product or system (Stone et al., 2005). It could also be support-

ing documents, training, etc. (Stone et al., 2005). The system image present the functionality

to the user. This should communicate the conceptual model from the designer so that the user

could create a accurate mental model.

The designer expect the user to have the same model as them, but this is often not the case.

When using a system, the user can not talk to the designers, so they have to use the information

they have available to understand the system. It is the designer’s responsibility to communicate

the information in a way that makes the product understandable and usable for the user (Nor-

man, 2013). The designer’s role is to develop the conceptual model in a way that makes it easy

for the user to develop a mental model that match those models as best as possible (Matz, 2013).
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A good conceptual model is most important when things goes wrong (Norman, 2013). When

the system image is not communicating the way it works, due to bad conceptual models from

the designer, the user end up with a wrong mental model. This leads the user to try to operate

the system in a way that the designer did not intend, which leads to errors and confusion for the

user (Norman, 2013). As Norman (2013) said:

"Good conceptual models are the key to understandable, enjoyable products: good

communication is the key to good conceptual models" (Norman, 2013).

Before starting to implement the system, or even design it, you should start by designing the

conceptual model for the system (Johnson and Henderson, 2002). This modelling is an essen-

tial activity when designing information systems (Peugeot, 1995). The conceptual model uses

metaphors, concepts, relationships and mapping which helps the designers to connect the sys-

tem to things that are already known by the users.

Which aspects that are already known by the user depends from person to person. Therefore it is

important to know the users while designing conceptual models (Sanders, 2003). The best way

to make sure the user know the aspects of the conceptual model and make sure the conceptual

model match the mental model of the user’s, is to include the users in the development of the

conceptual models.

2.3. Digital Divide in the Use of Public Digital Services

In February 2014 the strategy referred to as "digital by default" was introduced by the public

sector in Norway. This involves that digital communication should be the source of corres-

pondence between the public sector and the Norwegian citizens. This strategy was carried out

to decrease financial expenses, environmental benefits, to give users independence of time and

place, and to move towards a more efficient society in general (Hornnes et al., 2014). The

establishment also leads to an emerging self-service (Rieder and Voß, 2010) in ICT systems.

People are more involved in creating value to themselves, other customers and to the service, as

often referred to the term working customer (Rieder and Voß, 2010). Resources earlier used on

providing value to the customer can be spent more efficient, and the customer becomes more

self-efficient as they no longer are dependent on a service provider. The problem with the work-

ing customers is that some customers may not have the needed skills (Dunkel and Voß, 2004).

Many user groups find it difficult to interact through a web service, as in the study by Slettemeås

(2014), it was estimated in 2013 that one million citizens in Norway had difficulties with using

digital systems. Over 400 000 of these consisted of older adults who felt left out due to the

digital everyday life (Statistics Norway, 2018; Knudsen, 2018). Today, many public enterprises
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focus on targeting 80 percent of the citizens, and the remaining 20 percent that are not man-

aging the systems gets other alternatives (Hornnes et al., 2014). These alternatives often require

financial expenses and are more time consuming.

The increased digitalization of the public sector causes a digital divide between the once man-

aging the use of digital services and those who are not (Friemel, 2016). The research by Friemel

(2016) also talks about different levels of digital divide. "First-level" digital divide refers to the

access gap, which involves not having the necessary equipment available, like a computer or In-

ternet (Dutton and Blank, 2014; Friemel, 2016; Philip et al., 2017). The "second-level" of digital

divide involves not having the needed skills and control (Friemel, 2016). Friemel (2016) also

refers to a third level, called the "grey divide", which means that the feeling of being excluded

depends on their degree of computer usage in a working situation before they retired (Kania-

Lundholm and Torres, 2017; Friemel, 2016). Examples of these different levels are presented

in Table 2.1.

Table 2.1.: Levels of digital divide

Levels of Digital Divide Example
First-level If people do not have the necessary equipment to manage the

use of ICT. For instance if they do not have a computer or do

not have access to Internet, they will naturally not be able to

take part in the digital society.

Second-level If the users do not have the sufficient skills to manage the use

of ICT. For instance when people do not know how to retrieve

information from a web service or to use a computer in general.

Grey-divide If the prior education or working situation involved working

with ICT, it will be beneficial and reduce the digital division.

As example if people have worked as crafters they have worked

less with ICT than office workers.

The Norwegian society is experiencing an increased number of older adults. The number of

people over 67 years is expected to double by 2060 (Slettemeås, 2014), which is why this age

group is a focus in the thesis. According to both Hornnes et al. (2014); Rønning and Sølvberg

(2017), the older adults experience diverse challenges with the use of ICT. To be able to fully

participate in society, people are now dependent on managing the use of a computer (Røn-

ning and Sølvberg, 2017). The democratic rights to participate in society becomes restricted

to their level of digital competency (Hornnes et al., 2014). Often the older adults blame them-

selves (Nielsen, 2013). This shows the importance of including the older adults to participate

in the digitalization of web-based public service (Hornnes et al., 2014).
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2. Background

In the research done by Difi in 2014, it was found that older adults wish to take part in the digital

everyday life, but in order to do so they are dependent on getting help. As the collaboration and

information sharing between two people on web services today often happens asynchronous.

There are no restrictions of people being online at the same time, which can make it more dif-

ficult to get needed help. Many older adults mainly rely on their family or friends for help and

assistance (Slettemeås, 2014; Hornnes et al., 2014; Procter et al., 2014).

Digidel is a project from the Ministry of Local Government and Modernization where the focus

is to raise the competence of how to teach ICT competence in the municipal sector in Norway

to help them teach the older generation and others who feel left behind in the development

process (DAMVAD, 2015). The DAMVAD (2015) report lists actions which can help raising

the digital competence among the inhabitants. Among others, one aspect listed is that new and

simplified versions of existing digital services should target the entire population. However, it

is not mentioned how these systems should be implemented to make sure they are simplified

and that they target the entire population (DAMVAD, 2015).

The research by Vassli and Farshchian (2017) involving ICT among older adults shows that

fear of the unknown, violation of privacy, trust, memory and cognitive abilities and interac-

tion design are considered as barriers of acceptance for the older adults. According to Demiris

et al. (2004), many web interfaces are not designed with considerations to functional limitations

that comes with age, like poor eyesight, motor skill diminishment and cognitive declines like

memory (Hornnes et al., 2014; Arch and Andrew, 2010; Nilsson, 2003). The physical capability

in general will decrease with age, and they will have more trouble by operating systems (Kose,

1998).

To account for the different barriers and challenges, adjustments to the design is considered

as one measurement (Vassli and Farshchian, 2017; Patsoule and Koutsabasis, 2014; Ellis and

Kurniawan, 2000). In the research done by de Almeida et al. (2015); Fidgeon (2006); Nielsen

(2013), specified recommendations of how to design for older adults were reported. It was found

that the clickable areas and fonts in the web service should be large to increase the clickability

for those who tremble, and to provide better readability for those with poor eyesight (de Almeida

et al., 2015; Fidgeon, 2006; Nielsen, 2013). The space between elements on the interface con-

tributes to raise the overall understanding of the web service, whereas de Almeida et al. (2015)

specified this space to be a minimum of 44 pixels. The terminology of the written information

should be understandable for all users, avoiding the use of technological language, professional

terms, and rather use easy and educational language (Fidgeon, 2006; de Almeida et al., 2015;

Chadwick-Dias et al., 2003). The icons visualized on the interface should be presented along

with descriptive text (de Almeida et al., 2015). It is also important that the web service structure

the content clearly and simplified, by avoiding the display of secondary functions (de Almeida
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et al., 2015; Fidgeon, 2006). Pop-ups and error messages should be positioned in the middle of

the screen as it makes it easier for the older adults to identify them (de Almeida et al., 2015;

Chadwick-Dias et al., 2003). Information visualized in the edges of the screen or outside the

current vision, will limit the older adults total overview of the page (Chadwick-Dias et al.,

2003). Return function should be available in all pages of the web service (de Almeida et al.,

2015). Colours with contrast should be available in all pages as many older adults suffer from

poor eyesight (de Almeida et al., 2015). de Almeida et al. (2015); Fidgeon (2006) also state

the importance of providing features for tips and help.

Some of these recommendations refer to the principles in the universal design standard. The

goal of universal design is to design usable products and environments for everyone, regard-

less of age and abilities to the greatest possible extent (Keates et al., 2012). In Norway, the

government have decided that all web services, both private and public, should be universal

designed by the beginning of 2021. All new ICT solutions that are developed after July 1, 2014,

should be designed within the standards of universal design (Agency for Public Management

and eGovernment, 2018). Designing for older adults and disabled will increase the usability for

them and still maintain the usability for the younger generation and experienced users (Johnson

and Kent, 2007; Fisk et al., 2004).

There are multiple reasons why ICT are challenging and not used by many people in the older

generations (Friemel, 2016). One factor is the demographics, which involves people’s educa-

tion, job, age, gender and disabilities (Peacock and Künemund, 2007; Selwyn et al., 2003).

If the older adults frequently used ICT in their education or job it will be beneficial later in

life. The prior knowledge from education or job also affects the level of "grey-divide" in soci-

ety (Friemel, 2016). Disabilities affects the involvement as many experience physical challenges

with the use of computer systems. The technology should facilitate usability regardless of any

disability, age or gender.

There are also individual factors regarding their eager to take part in ICT, involving interest

and motivation (Damodaran et al., 2014; Rønning and Sølvberg, 2017), in addition to their

individual attitude to the digitalization (Macedo, 2017). It is important to make sure that the

older adults have confidence in the use of technology and that they still can maintain their in-

dependence (Hernández-Encuentra et al., 2009). The engagement in the use of the ICT is also

important. The technology offers them to be more self-efficient, as people are able to complete

tasks online. This can be a challenge for many older adults as they are not familiar with this

type of interaction (Rønning and Sølvberg, 2017; Damodaran et al., 2014).

Also, the intrinsic and extrinsic motivations are factors that are crucial as they influence the

older adults way of coping with their digital life and ability to gain new competencies (Rønning
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and Sølvberg, 2017). As Damodaran et al. (2014) discovered, the intrinsic motivation can be a

factor to overcome these challenges. This will be further evaluated in the next section.

2.4. Intrinsic and Extrinsic Motivation

The term motivation relates to people being moved to do something, as stated in (Ryan and

Deci, 2000). Their willingness, interest and desire plays an important role. In Deci and Ryan

(1985) Self-Determination Theory describes two prominent phenomena of motivation: intrinsic

and extrinsic.

Intrinsic motivation relates to the individual genuine interest and willingness of doing a task

for the inherent satisfaction by doing it (Ryan and Deci, 2000). Ryan and Stiller (1991) define

intrinsic motivation as follows: "a natural wellspring of learning and achievement that can be

systematically catalyzed or undermined by parent and teacher practices".

Extrinsic motivation refers to the willingness to do a task in order to attain an instrumental

value (Ryan and Deci, 2000). External pressure and anxiety can be a driving force to be willing

to do a task (Ryan and Deci, 2000; Rønning and Sølvberg, 2017). Having extrinsic motivation

can affect the performance negatively. It differs from intrinsic motivation, where the people’s

willingness comes from motivation "within" and because the task itself is enjoyable. Three im-

portant aspects affecting the extrinsic motivation are the internalization, integration and iden-

tification. The internalization refers to the individual adoption of the valuable outcome of a

task, the integration involves that people integrate the importance of the task with its value of

doing it. Lastly, the identification means that the person has obtained personal interest in the

task (Ryan and Deci, 2000).

Intrinsic motivation gives a more efficient learning as people have the willingness to perform

the task, rather than doing an effort to complete the task based on extrinsic motivation (Rønning

and Sølvberg, 2017).

16
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This chapter presents the framing of the study and the choice of research strategy. It also

contains how the research was performed, what data generations methods that were used and

the how the data was analyzed.

3.1. Conceptual Framework

To create the conceptual framework for the research, a review of related research from the

literature was conducted. See Section 3.3 for more information. The framing of the project was

developed throughout the process due to the exploratory approach. The final framing is shown

in Figure 3.1.

Figure 3.1.: The conceptual framework for this research

The framing was designed using the framework developed by Mathiassen (2017). This frame-

work was chosen to keep a focus on the research’s contribution through the entire process. The

research questions (RQ) should be based on real-world problematic situation (P) and related

area of concern from the literature (A). Drawing on the framing (F) and the method (M) the
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data is collected and analyzed. All this lead to a contribution (C). The contribution could be to

both A, P F and M. This research aimed to contribute to P and F.

Through the research process different framings were considered. I Both having affordance or

awareness was considered as alternate framings. The two considered framings are visualized

in Appendix C. The framing with co-creation and conceptual- and mental models have also

evolved over time to fit the research. This was optimized through the analyses of the data and

new insight. Earlier research has found an effect using co-creation (e.g. Steen et al. (2011)).

However, the research team did not find any research done which investigate the link between

co-creation and conceptual- and mental models. This indicated that it may be interesting to do

research with this framing to hopefully find new contributions.

The strategy chosen for the research process was an exploratory case study. This is further

described and argued in the next section.

3.2. Research Strategy

The exploratory case study approach described by Yin (2003) was used in the beginning of this

research. This aims to empirically investigate a real-world context, and it is especially suitable

when looking at a phenomenon in depth. According to Yin (2003), there are three types of case

studies; explanatory, descriptive and exploratory. Exploratory case studies are normally used

to understand a research problem where there is little literature on the topic. Descriptive case

studies are in depth analyses of a phenomenon and its context. Explanatory case studies aim to

explain why something happens. The exploratory approach was chosen as the researchers want

to get to know the problem area, target group and illuminate all aspects of the problem area.

The aim was to understand the situation of older adults in the digitalization of public sector,

and their use of web-based public service in depth with an inductive approach. The goal was

to get a comprehensive understanding in order to have a basis to find the contribution. The re-

search team did not find other research investigating the older adults in the actual use of public

services, and the exploratory approach has been described as especially suitable when here is

little previous research on the topic. Throughout the research process, when the insight and

understanding of the problem area increased, the researchers wanted to use theory to explain

why things happening. Thus, research strategy changed to a more explanatory approach.

A case study was chosen in favor of other strategies as it was considered the most appropriate for

the aim of the research. The study aimed to find causes, develop new explanations and further

develop theories. Case studies and ethnography have been suggested as appropriate strategies

for such research (Oates, 2005). When using an ethnographic approach, the researchers try to
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blend into the life of the studied group over time. This was not suitable for a master thesis. The

research strategies of survey, action research, experiment were not suitable, as these strategies

aims to confirm earlier developed theories. Design and creation (Oates, 2005) was also ruled

out, as the research team did not aim to develop new IT products or artifacts.

An inductive approach was chosen to be able to see what theory that emerged through analyses

for the field work, and try to put pre-assumptions aside (Langdridge, 2006). This helped the

research team to be open minded and able to discover new input without being too focuses on

prior findings. The research team analyzed the first findings to find out the next necessary step

in order to get a better understanding of the problem area. This helped finding whats support

what already found as well as finding new explanations which could strengthen the study. It

was also desired to illuminate the case from different angles and include different stakeholders.

The aim was to find out just enough about something before heading to the next, and then go

back if more investigation turns out to be necessary. The data collection and data analysis were

done iteratively as visualized in Figure 3.2. This is a normal approach in case studies (Klein

and Myers, 1999).

Figure 3.2.: Data collection and data analysis process

To get a better understanding and a more comprehensive case study, several data generation

methods were included. They were conducted in parallel when the research team found it

necessary. Several times new questions came up after more insight and analyses. Then the

research team were doing another round of data collection from the necessary resource.

3.3. Literature Review

The literature review was conducted to get an overview of previous research done in the field,

in order to find gaps where further research is needed. It was also done to get a better under-

standing of the problem area and make sure the research was already done in advance. This also

helped framing the research. The areas of concern were co-creation and direct involvement, the

digitalization of public sector and older adults related to this, designing for older adults, con-

ceptual and mental models, awareness, affordance, service dominant logic, working customer,
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gamification and empowerment. The literature studied on all this topics have been influencing

the case study, the researcher’s insight and the focus in the latest stage of the research.

Google Scholar and the database Scopus were the main resources to find relevant academic

articles. The keywords used in the search were among others: "digitalization and older adults",

"ICT and older adults", "design of user interface and older adults", "co-creation with older

adults" and "digital divide". When searching for older people, synonyms like "seniors", "eld-

erly", "older adults" were used. In addition, keywords from the theory of information sys-

tems, like "co-creation", "co-design", "user-centered design", "participatory design", "universal

design", "conceptual models", "mental models", "awareness" and "affordance" were included

in the search. Combinations and connections in the literature were also looked for, like a con-

nection between conceptual- and mental models and co-creation.

To make sure the literature review was reliable, the research team were looking for how many

citations the articles had, and who were the authors responsible for the publication. The re-

searchers also received reliable articles from the supervisor and other experts in the field, as

well as further looking at bibliography used in those articles to find new reliable articles.

3.4. Data Generation Methods

Seven data generation methods were conducted in order to answer the research questions: 1)

Study of documents, like web services 2) Observation of the target group, 3) Interviews with

target group and stakeholders, 4) Questionnaires 5) Co-design workshop with target group, 6)

Prototyping and 7) Usability tests. All the data generation methods conducted have contributed

to the co-creation carried out in this research. The data generation methods used is shown in

Figure 3.3. The methods are further described in Table 3.1, Table 3.2 and Table 3.3 and the

following sections.

Figure 3.3.: Data generation methods used in the case study

The participants from the target group were recruited through SenriorNet and the learning center

at Trondheim Public library. The recruiting were done by sending an email to the members

asking for participants. The first respondents were included in the selection. More women than
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men chose to attend the different activities. However, the research had male participants in all

the conducted activities.

3.4.1. Documents

It is important to look for existing documents prior to initiating the research (Oates, 2005). The

research team reviewed different articles news papers, white papers and websites to investigate

the area of concern. Some of the relevant documents are mentioned in the introduction and

background section of this thesis. The case study explored five web sites; digipost.no, helsen-

orge.no, altinn.no, nav.no and dnb.no. The cases are further described in Section 4.3. Two web

sites; Helsenorge.no and digipost.no were further investigated. Later, digipost was used as main

case of exploring the effect of co-design and co-creation during development of web services

for older adults.

In addition, the research team analyzed the web services chosen in the case from a researcher’s

perspective, with basis in theory from previous literature of older adults. The analyses were

done from an awareness perspective and an affordance perspective, since this was the two fram-

ings investigated at that stage. An example of the analyses is shown in Appendix B. The analysis

was done to raise understanding of the support of awareness and affordance in web-based pub-

lic service today and to get a better understanding of the web sites and possible problems from

the beginning. This made it easier to understand the challenges the participants were facing

when the research team observe, even though other problematic aspects were seen through the

observation of the target group.
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Table 3.1.: Data generation methods: observations
Data generation meth-
ods

Description

Observations Observations were done on the target group to explore their
habits, challenges and experience with the use of web services
and their attitudes towards the digitalization. In addition to the ob-
servations listed below, the interviews with the target group were
divided into two parts, one interview about their experiences and
one where the researchers observe the attendees use of a digital
public systems.

SeniorNet: Computer
café

SeniorNet Trondheim offer data cafés where older adults could
come to get one-to-one help with their digital problem.

Gulhuset Six participants. The attendees brought their problems and got
one-to-one help to solve them. Four hours, no recordings.

Hornemansgården Six participants. The attendees brought their problems and got
one-to-one help to solve them. Two hours, no recordings.

Courses The courses were used to observe the participation and address
their use and challenges.

Trondheim Public
Library: Cloud services

Five participants. The lecturer present the topic and let the at-
tendees ask questions. Two hours, no recordings.

SeniorNet: Public
digital services

Eighteen participants. The lecturer present the topic and let the
attendees ask questions and discuss the topic. Two hours, no re-
cordings.

Trondheim Public Lib-
rary: Public digital ser-
vices

Seven participants. The lecturer present the topic and let the at-
tendees ask questions. Two hours, no recordings.

Research team:
Helsenorge

Eleven participants. The attendees were solving exercises related
to the web site helsenorge.no while the research team observe.
Discussion of experiences and challenges afterwards. Two hours,
audio recording of group discussions, some experiences through
the course and audio recording of the plenary discussion in the
end of the session.

Research team:
Digipost

Twenty participants. The attendees were solving exercises related
to the web site digipost.no while the research team observe. Dis-
cussion of experiences and challenges afterwards. Two hours, au-
dio recording of group discussions, some experiences through the
course and audio recording of the plenary discussion in the end of
the session.
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Table 3.2.: Data generation methods: interviews
Data generation meth-
ods

Description

Interviews Interviews were done to get a better understanding of the situation
from the different stakeholders point of view.

Public stakeholders and
supporting network

Stakeholders involved in the study.

Learn-
ing center at Trondheim
public library

Semi structured interview with a representative from the service
for older adults from Trondheim Public Library and Trondheim
municipality. Multiple small sessions throughout the study lasting
15-30 minutes, without audio recordings.

Professors in
the field of digitalization
and older adults

Semi structured interview with two professors who had invest-
igated older adults and digitalization through interview with old
adults from SeniorNet Trondheim.

Trøndelag county
library

Semi structured interview with a representative also responsible
for Nationally selection for digital competency. One hour inter-
view without recordings.

Ministry of Local Gov-
ernment and Moderniz-
ation

Semi structured interview with a representative also responsible
for Public Management and eGovernment (Difi). One hour inter-
view with audio recording.

SeniorNet Trondheim Unstructured interviews with board members of SeniorNet Trond-
heim. Multiple small sessions throughout the study lasting 15-30
minutes, without audio recordings.

Target group
Person 1 Semi structured interview about digital experiences, observation

by the research team in the use of NAV. Two hour session without
recordings.

Person 2 Semi structured interview about digital experiences, observation
by the research team in the use of Helsenorge. Two hours and ten
minutes audio recordings.

Person 3 Semi structured interview about digital experiences, observation
by the research team in the use of Digipost and Helsenorge. One
and a half hours audio recordings.

Person 4 Semi structured interview about digital experiences, observation
by the research team in the use of the tax system in Altinn. One
hour and ten minutes audio recordings.

Person 5 Semi structured interview about digital experiences, observation
by the research team in the use of Digipost and the tax system in
Altinn. One hour and ten minutes of audio recordings.
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Table 3.3.: Data generation methods: questionnaires, co-design, prototyping and usability tests
Data generation meth-
ods

Description

Interviews Interviews were done to get a better understanding of the situation
from the different stakeholders point of view.

Developers and interac-
tions designers

Digipost Semi structured interview with the two interaction designers re-
sponsible for the design of digipost.no. One hour and ten minutes
of audio recording.

Helsenorge Semi structured interview with the head of design at The Norwe-
gian Directorate of eHealth who are responsible for the design of
helsenorge.no. Multiple short correspondences.

Norwegian
Labour and Welfare Ad-
ministration (NAV)

Unstructured interviews with developers and designers at NAV.
Multiple short correspondences.

Skatteetaten/Altinn Semi structured interview with the head of user experience. Mul-
tiple short correspondences.

DNB Semi structured interview with two concept developers. Two in-
terviews lasting one hour each without audio recording.

Questionnaires Questionnaires were given to the attendees from the target group
to make them express their experiences in written.

Course: Helsenorge The participants were asked to answer a questionnaire with
opened ended questions about their experiences with the system.

Course: Digipst The participants were asked to answer a questionnaire with
opened ended questions about their experiences with the system.

SUS The participants were asked to answer a questionnaire with five
response options on a Likert scale about their experiences with
the system. This were used on both courses held by the research
team, all interviews with the target group and after the usability
testing.

Co-design workshop Seven participants. The co-design workshop was divided into
three sessions. One session the attendees divided into two groups
were to define and prioritize functionalists of digipost, one session
where the two groups were to design how digipost should look
like, and the last session where the groups present their results
for each other and gave feedback. Four hours, audio and video
recording.

Prototyping The research team made two prototypes, one based on the present
design of digipost.no and the other based on the results form the
co-design workshop with the target group.

Usability tests Five participants tested both prototypes in different orders. After-
wards the participants were interviewed about their experiences
with the systems. Ten minutes of usability test, ten minutes of
talk about experiences and one SUS questionnaire for each test.
The usability tests where audio recorded and eye tracked. The
interview part were audio recorded.
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3.4.2. Observations

Observations were performed to get the needed background of how the target group use of the

web systems and to identify challenges encountered during usage. When people talk about their

usages and their level of experience and challenges with the use of systems, it is likely that they

are saying what they think the interviewer want to hear due to social desirability (Podsakoff

et al., 2003). Through observation it will also be discovered other things than the participants

reporting (Oates, 2005). This includes things they have not thought about themselves, or not

noticed. Combined with the observation, the participants were also elaborating on their experi-

ences. All the attendees were told why the researchers were present and the aim of the research

before the session started. The observations were done in the users everyday environment, con-

sidered as a comfortable and familiar arena, which evoked honest and trustworthy observations.

As the researchers were in a different age group than the target group and on a significant higher

level of digital experience, it were impossible to blend in with the observed participants.

When conducting observations some factors are important to keep in mind to increase validity.

Selective recall; where the mind remember some things, but forget other, and selective percep-

tion; where the mind notice some things and ignore others, and accentuate perception, where

the mind is more sensitive to specific things due to previous experiences (Oates, 2005). When

the researchers are aware of the source of errors it is easier to avoid them. Two observers also

help decrease these biases, but they are still likely to affect the results. The research team aimed

to observe each participator together, but due to limited resources, this was not always possible.

The researchers aimed to write down quotes from the attendees when possible instead of only

write their understanding in own words. After each session, the researchers reflected on their

assumptions and what they took for granted, to try to avoid this affecting the data more than

necessary. When the researchers obtained an increased understanding of the problem area, it

was desired to observe different participants doing the same thing and combine these observa-

tions with the knowledge gained in interviews, to aim for triangulation of the data (Oates, 2005).

It has been important for the research team to keep a good cooperation with all involved stake-

holders and everyone who have contributed to the research. SeniorNet and their members have

been valuable cooperators. In return the research team have tried to give back by teaching the

members in use of web services. All observation were done through a teaching situation, where

the attendee learn from the session while the researchers were able to observe. Instead of telling

the attendees what to do, the researchers invited the participants to try by themselves. When a

participant got stuck, the researchers asked open ended questions to make the participant un-

cover the answer themselves. Only if the attendee was about to give up or do something which

may cause an drastically error, the researchers were giving help to keep them back on track. The

attendees were told about the teaching technique in advance. As the researcher took the role as
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teachers, it was easier for the participants to forget the observation and interact like they nor-

mally do. This is closer to the participant-observer type of observation, where there researcher

aim to be accepted, as this makes it easier to learn what they do and how they feel (Oates, 2005).

Figure 3.4 visualize one of the observation sessions that where located in one participant’s home

using digipost.no. The researchers were sitting on each side of the participant while observing

the attendee in use of the digital service.

Figure 3.4.: Observation session where a participant is trying to use digipost.no

Courses

To be able to observe a larger selection of the target group interact and talk about web ser-

vices, especially web-based public service, the research team attended three course held by the

learning center at the library and SeniorNet Trondheim. In those sessions, the research team

were attending as complete observes (Oates, 2005), and took notes from what they heard and

observed.

To be able to observe the use of the public web services chosen in this case study in a larger

scale, two courses were planned and conducted where members of SeniorNet where particip-

ating. The courses were conducted with the aim of large-scale exploration of the usability,

experiences and challenges of helsenorge.no and digipost.no.

The research was in contact with Associate Professor Yngve Dahl at the Department of Com-

puter Science at NTNU, to learn from his experiences with the structure the courses as observa-

tion sessions with older adults and to receive feedback on the planned program. The researchers

made observation guides prior to the observation of this sessions. This made it easier to know
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what to keep in focus and what was necessary to investigate throughout the sessions. Before

the course started, the participants were informed about the research project and where asked to

will out a consent paper. This is further described in Section 3.6.

The courses were performed in three parts. The first part was an introduction, where the re-

search team presented the web-service with functions and possibilities. The older adults were

divided into groups, where the aim was to lead the older adults to the proper mindset of digital-

ization. The researchers then provided post-its for each person, where they wrote one good and

one bad experience with web services. Afterwards they shared what they had written with the

rest of the group and the researchers. The main part of the course was an exercise session. The

older adults tried to solve tasks from a task sheet made by the researchers, while the researchers

did observations. The task sheets and the schedules is shown in Appendix F. The third part was

to evaluate the web service and a summary. Finally, a plenum session where the researchers

sum up the overall experiences of the system and the participants were able to correct the re-

searchers to fits their experiences and add other experiences and opinions, was conducted.

At the helsenorge.no-course, the supervisor for the research team attended the course as a third

observer. This made it easier to observe all the participants. Since the attendees were di-

vided into three groups the observers observed one group each. At the digipost.no-course, the

supervisor where not able to attend and the research team were not able to find alternative re-

placements. The attendees were divided into four groups, while the researchers walked back

and forth between two groups each.

3.4.3. Interviews

The research team started the field work with conducting interviews with various stakeholders,

in addition to interview and observe the target group. The interviews were an important method

for generating through the entire data collection. Later in the process, developers and designers

from the web services in the case study were interviewed as well.

Most interviews were semi-structured, which is a planned and flexible conversation aiming to

obtain descriptions and understand experiences or phenomena (Kvale et al., 2009). The in-

terview guides evolved throughout the study to seek new information. Some example of the

interview guides are available in the Appendix E. Interview notes and quotes were collected

during the sessions. Both of the researchers attended all the interviews, one researcher had the

task of leading the interview sessions, with the responsibility of progress and asking questions,

and the other researcher had the task of observing the interview session, with the aim of col-

lecting notes and quotes. If given permission, the interviews were audio recorded. This made it

easier to transcribe afterwards. Reflections after the interviews were also written down.
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The most important stakeholders interviewed in this research, their role in the context and why

they were include is described in Chapter 4. This include SeniorNet Trondheim, the Learn-

ing center at Trondheim Public Library, Experts in the Field of digitalization of older adults,

Trøndelag County Library and the Ministry of Local Government and Modernization in Nor-

way.

The research team have also been in contact with the Public Management and eGovernment

(Difi) about the study and their experiences with older adults and other groups who have been

left behind. The researchers have also been in contact with the voluntary organization Sjetne

voluntary central. Sjetne has a project called "Effort for others" (Innsats for andre) where stu-

dents at the secondary school helps older adults with ICT related problems. This project was

not further prioritized as the scope of the case study.

It was interesting to explore how interaction designer and developers of these web services

investigated work when designing and implementing these web services. The aim was to in-

vestigate the design processes and how they involve users, and older adults in particular. The

findings were then connected to the actual user experiences found in the observation sessions.

Interview with Target Group

Interviews with the target groups were performed with the aim to get in-depth understanding of

their experience with web services and to talk about the challenges occurring during the obser-

vation sessions. This helped the research combine what the participants were saying compared

to what they were doing, which gave a better understanding.

Five older adults were recruited through the membership of SeniorNet in Trondheim. The

participants decided where they wanted to conduct the interview, whereas some welcomed the

research team to their homes, others wished to meet in a public area. They were asked to choose

one or two of the focused web services as basis for the interview.

The interview consisted of two parts. The first part involved questions regarding the inter-

viewees individual experiences about digitalization and the use of web services, whereas the

other part was an observation session consisting of questions with regard to the chosen web

service in specific and their corresponding experiences.
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3.4.4. Questionnaires

The participants at the courses held by the research team were asked to answer a questionnaire

in order to give anonymous feedback about their experiences with the use of the systems. Also,

at each session where one of the targeted web services were used, the attendees were asked to

answer a System Usability Scale (SUS) form. The SUS form was included to measure the level

of usability of the system for the target group. The questionnaires is shown in Appendix G.

3.4.5. Co-design Workshop

The research team organized a co-design workshop with the target group. The aim was to let

the older adults show their desires and needs through prototyping their preferred low-fidelity

design of a web service. By letting the older adults co-design a prototype, they were able to

express all the aspects of their needs, their thought process and logic (Sanders, 2003). This way,

they are making a conceptual model for a new version of the service, which match their mental

models.

When deciding the case for the co-design workshop, the research team was considering either

helsenorge.no or digipost.no. Helsenorge.no is a broad service with many different features,

while digipost.no is a concrete service with fewer features. Digipost was the web service with

the least functional user interface through the SUS scheme completed by the target group in the

courses about digipost.no and helsenorge.no, shown in Figure 3.5. Eventually, digipost.no was

chosen as the case for the co-design workshop.

Figure 3.5.: SUS results of helsenorge.no and digipost.no

The researchers were in contact with Associate Professor Yngve Dahl to learn from his experi-

ences with workshop with older adults and assistance regarding how to conduct and structure the

workshop in the most efficient way. Notes from one of the meetings is shown in Appendix H.3.

There are numerous methods to choose when designing a co-design workshop. To obtain more
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insight in how to do a good co-design workshop and which methods that suited the aims for the

session best, the research team studied various literature, such as: Dahl et al. (2014); Kanstrup

et al. (2017); Hanington and Martin (2012); David and Edwin (2013).

Framing and Planning

The research team started with framing the workshop, as Yngve recommended (David and Ed-

win, 2013). This helped the research team fully understand what they wanted to investigate in

the co-design workshop. The framing, plan and schedule and other related material is shown in

Appendix H.1 and Appendix H.2. First a selection of people was made, by defining their per-

sonal characteristics and demography. Secondly, the goals were created where David and Edwin

(2013) recommended to use the "5W’s": "what", "which", "how", "when", "who", "where" and

"why" to create a comprehensive list. Then, the research team developed three hypothesis tar-

geting the problem areas with the use of the goals, and these hypothesis was further used as

basis to find the proper methods. The activity objectives where identified by stating the goal

of the activity, the hypothesis it would address and how this would help to fulfill the research

objectives. The activity inputs were explored, involving who the users were, what information

and knowledge the researcher bring into the activity and also which tools would be used. The

research team investigated various methods used in different research to find the most suitable.

Three methods were selected as these three reflected the hypotheses and goals: "Idea genera-

tion/brainstorming", "Bull’s eye" and "Fill in the blanks" (Hanington and Martin, 2012). "Idea

generation/brainstorming" was chosen to launch creativity among the participants and to see

what they want to have in an end product. "Bull’s eye" was chosen as the research team found

it interesting to see which prioritization the older adults made with digipost.no and to help the

attendees decide which features would be most important to them. Fill in the blanks was chosen

as it could provide the older adults with low restrictions that hopefully could lead to creative

designs.

All this contributed to the overall planning, and the next step for the researchers was to schedule

the workshop. As learned from Yngve, it is crucial to have a strict plan for time slots, and stick

to it throughout the entire workshop. Especially when working with older adults, as they might

get tired and lose motivation if the workshop does not stick to the specified times.

Execution the workshop

Seven participants were recruited from SeniorNet. The session was performed at the user ex-

perience lab (UX-lab) at the Norwegian University of Science and Technology (NTNU). The

workshop started with an introduction to the schedule, the aim of the session and how to col-

laborate when creating a design in cooperation to avoid misunderstandings between different

stakeholders and parts of the production. The plan for the workshop is shown in Appendix H.2.
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The participants were divided into two groups and allocated into different rooms. The rooms

were organized with a video and audio recorder, along with all the necessary writing tools for

the workshop. The attendees were also given design elements printed on paper if they got stuck

in the sketching. One group used this offer. After the different workshop methods were conduct,

all the participants attended a common session were the ideas and prototypes were presented for

each other while the other group gave feedback. The co-design workshop could also be viewed

as a group interview.

(a) Group A in action (b) Co-design workshop presentation

Figure 3.6.: Co-design workshop

Appendix H.5 shows some of the notes from the retrospective after the co-design workshop.

3.4.6. Prototyping

With the results from the co-design workshop and all the insight earlier in the study as basis,

the research team developed two prototypes using Axure. One of the prototypes were a copy

of digipost today, whereas the other was developed with the findings from the co-creation with

the older adults. The reason for making a prototype for the existing web service was to have the

possibility to compare the two prototypes at the same level for the target group. The prototypes

were only functional prototypes without the possibility to store input data. It was a potential

risk that the participants would have more trouble comparing a simple prototype with an up and

running website.

A lot of times, the developers and designers do not know how to use the results from co-

designing. This makes the value of the user involvement small. In this research, the prototypes

were made as an example to have the possibility to test the prototypes further and to see what

other users from the target group would think and how they would interact with the prototypes,

31



3. Methods

and also how they would compare them. Prototypes could also be considered as documents, but

since they are developed through the study, it was put as a separate data generation method.

3.4.7. Usability Tests

Usability tests were conducted on the two developed prototypes with five older adults recruited

from SeniorNet. The number of five were decided due to Nielsen (2012) recommendation for

usability test. The usability tests were conducted to be able to investigate whether the use of

co-creation could make the system easier to use and to see if their mental models seemed to

be closer to the conceptual model developed by other representatives from the target group,

or closer to the model developed by the designers. The aim was to compare how the systems

worked for the attendees from the target group, how they experience the prototypes and their

comparison. The participants had not attended to the former co-design workshop, but three out

of five had some previous knowledge by the use of digipost. One participator were using the

existing digipost regularly.

The tests were performed in two different rooms, one room with a computer with eye tracking,

and the other with video and audio recording. The eye tracking was conducted to observe how

their gaze changed between the two prototypes and understand the usage better. The research

team started the session with the "10 steps of usability test" (seen in Appendix J), with among

others informing on how the participants should try to think out loud, their possibility to quit

whenever they feel without any reason and the equipment used in the test. One of the usability

tests is shown in Figure 3.7.

Figure 3.7.: Usability test

Each attendee completed a test of both prototypes. The orders of the test were planned, so some

attendees were testing the existing version first, whereas others were testing the new prototype
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first. This was chosen to try to compensate for the learning effect as best as possible. The

reason why the same person were asked to test both prototypes were so they could compare

the two prototypes. The levels of ICT skills also varied among the attendees, which makes it

harder to compare the attendees than the prototypes. The actual test consisted of a list of task

the participants should try to complete. The same task were given for each prototype. In the

end of the test the researchers asked some predefined questions about the users experience and

follow-up questions related to the observation. After each usability test, the participants were

asked to fill out a SUS scheme for each prototype. The tasks given, planned questions and SUS

scheme is found in Appendix J. The observation guide is found in Appendix D.3. The usability

test could also be seen as a combination of observation, interviewing, thought reflection and

filling out questionnaires.

3.5. Data Analysis

The data was analyzed using a qualitative approach. All interviews were transcribed and the

researcher wrote observations and thoughts under- and right after each session. A retrospective

where the researchers discussed their experience and findings was also documented after each

session. All of the data collected was studied in detail before each document was coded.

As described in Section 3.2, the data generation and data analysis were done iterative and in

parallel, where the data collected was analyzed to know what data to collect next, in order to

have enough information to do a thorough analysis. This helped the research team to be open

minded and at the same time collect useful data that helped them answer the questions that came

up. One example from a analysis session early in the case study is visualized in Figure 3.8. This

show an analysis of the data collected on older adults experiences positively (to the left) and

negatively (to the right) with digitalization mapped after themes.
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Figure 3.8.: Analysis of collected data

A thematic analysis was conducted (Oates, 2005). The analysis conducted had an inductive

approach. The researchers tried being open mind and let the data speak to them. First, all data

collected were divided into three segments; one with data that was not relevant to the case study,

one with describing information (such as information about the history of SeniorNet or the web

services) and the last with data relevant for the research. The two last segments were further

analyzed. The data was categorized and afterwards, the categories were examined across the

data material. The categories were further refined and combined based on the material from all

relevant sources. The next step was to look patterns in regard to the interconnections between

the segments and categories. Afterwards, the research team looked for themes based on the

categories developed.

With a large and rich amount of data collected, it is important to have a good structure in order

to discover the findings that are most important and how the research contribute the most. How

to structure and present the findings is therefore an important step to evolve over time. All the

findings and analysis were brought to a meeting with supervisor Babak Farshchian where the

themes were decided. The students had put together a list of possible themes, together with

an overview of all the data sorted with relevant data combined with categories from each data

generation method and a combined list, a list of more than 95 quotes and a list of more than 60

relevant articles sorted by themes (for instance articles which contains physical limitations of

older adults or about designing for older adults). The list of possible themes included cognitive
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limitations, motivation, mastery of everyday life, basic computer knowledge society perspect-

ive, help, communication and supporting network, design, overview and terminology. Some of

the data brought to the meeting is shown in Appendix L.2. In the meeting, six themes were de-

cided: the right to reserve, coping with digital everyday life, supporting network, technological

solution, development process and political aspect which further evolved to a socio-economical

aspect. These themes were again structured under three different levels: individual level, group

level and system level. These themes and levels are the base for the findings chapter, and all

data is structured under these levels and themes. Some of the main steps in the analysis is shown

in Appendix L.

3.6. Ethics

Before the collection of data started, the project was reported to Norwegian centre for research

data (NSD) and approved as shown in Appendix A. The students designed the application and

all related material, and the supervisor gave feedback before the application was submitted. To

ensure a good experience from the participation in the project, the participants were thoroughly

informed by the start of the session. Since the target group were asked to tell about their own

experiences in their private life, it was important to protect their well-being and make them

comfortable in the setting.

The attendees from the target group were informed both orally and in writing before each ses-

sions related to this research. The information was about the project, what information that

were collected, how the data was stored, anonymized and deleted after the end of the project.

The participants were informed thoroughly that they could withdraw from the study at any time

without giving any reason. They were also told that the project was approved by NSD and

given the contact information to the researchers in case they had questions or wanted to with-

draw form the study afterwards. They were also asked to sign the written consent form (found

in Appendix A). The participants were asked to give their permission to audio record the inter-

views and discussions in the courses. Only one attendee was reluctant to the recording. This

person’s interview was not recorded and neither included in the data collected. All data have

been treated confidentially, and all recognizable material will be deleted by the end of June

2018.

Throughout the research process, the researchers realized it would be useful to video record

the co-design workshop and the usability tests using eye tracking to better be able to analyze

the data afterwards. A change request was send to NSD which contained the desired change

and how the data would be protected. The approval of the change request can also be found

in Appendix A. The participants in the co-design workshop and the usability test were also
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informed about the video recording and asked to approve this as well before the recording was

started.

3.7. Sharing Findings and Contribution

When doing research it is important that the knowledge gathered through the study is shared

with interested stakeholders and others that could benefit from the findings. This could include

both contribution to the practical field studied, and to the theory. To share this research’s con-

tribution, the research team sent an abstract to the conference "Omsorgskonferansen 2018" as a

potential speaker. This is the national conference for health care research in Norway held once a

year. This conference was aimed for, because of the theme they had selected as their focus. The

theme was co-creation or "interaction in practice", and this research were sent to the category

"Interaction between the providers and the receivers". The abstract sent to the conference can

be found in Appendix M.

The research team also wants to arrange a session with SeniorNet Trondheim after the delivery

of this thesis where the purpose is to share the findings with the target group, inform about the

future steps and desired contribution, and see if they have feedback to the results.

The research team aims to make a research paper of the master thesis after the delivery.
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The digitalization of public sector has increased in recent years, and many older adults struggles

to master the new everyday life. The study investigates the situation in Trondheim, Norway.

Different stakeholder are involved in this context. The Ministry of Local Government and

Modernization allocates financial resources for increased digitalization of public sector and re-

sources to educate the once who struggle. Trøndelag County Library and the Learning Center at

the public library performs the education on behalf of the authorities. SeniorNet is a voluntary

organization with a supplementary service due to the increasing demand.

The web-based public service: helsenorge.no, digipost.no, nav.no, altinn.no, and also online

banking by DNB, was used as cases to explore how the older adults experience the use of these

services. The development processes in this services today were also investigated. Digipost.no

and helsenorge.no were further chosen as the main cases due to the target group’s request.

This research especially investigate what the cost of not including the older adults, and how PD,

like co-creation, in the development of web-based public service can provide positive effects

both for the authorities and for the older adults. To accomplish this, there was important to

examine the older adults’ in use of the services, and the development process of the web-based

public services.

4.1. Stakeholders

The research team were in contact with several stakeholders in the case study. By investigating

the case from different perspectives, the research team got valuable information and were able

to do a thoroughly analysis of the case.

4.1.1. SeniorNet

SeniorNet is a non-governmental association established in 1997 and has since then, worked

with including older adults in the digital everyday. The organization consist of 1100 volunteers

who aims to support, teach and guide older adults with the use of ICT. They offer both social

and academic networks for their members (seniornett.no, 2018). A screenshot of their web page
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is shown in Figure 4.1 and presents the ability to become a member and the benefits of becom-

ing a member. Today the association consist of 200 local initiatives from all over Norway. It is

also one initiative in Spain. Members of SeniorNet are within the age-range of 55-90 years, and

they are motivated to learn more about ICT. In collaboration with supervisor Babak Farshchian,

the research team chose to collaborate with SeniorNet Trondheim as they were a suitable target

group. This gave easy access to meet the older adults to acquire knowledge about the target

group and their experience with web-based public services.

SeniorNet Trondheim offers Computer café and courses to their members. Every Monday and

Friday members have the ability to gather at a Computer café where they get assistance with

computer-related challenges. Every third week SeniorNet arrange a course where the assistants

teach their members about a specific topic.

The research team worked closely with SeniorNet in this research, and SeniorNet Trondheim

become an important cooperator. The board members of SeniorNet Trondheim told about their

role, aims and offers to the members the experience level of their members, experiences told

by members and observations they have done. They also offered the researchers to attend their

events and recruiter attendees to the research.

In return, the research team provided one-to-one education for the members of SeniorNet in

computer cafés and through educational observation sessions in the interviews, and they edu-

cated the members in the use of digipost.no and helsenorge.no through two courses.

Figure 4.1.: The web page of seniornett.no

4.1.2. The Learning Center at Trondheim Public Library

The Learning Center at the public library in Trondheim provides courses and guidance for

digital competency from employees working at the library. They also arrange one-to-one guid-

ance (Trondheim biblioteket, 2018). These services are available for all citizens; older adults,
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immigrants, and other people who need digital support. A screenshot of their web service is

shown in Figure 4.2 and presents information about the service they provide .

The research team contacted the learning center to gain insight in their role in the public digit-

alization, which services and offers they were aware of, and also to acquire more knowledge

about the target group. The learning center at the library turns out to be an interesting source

in the study, with insight in the target group and offers for them to learn. Information about

their offers, voluntary organization’s offers were given by the staff. Additionally the research

team were introduced to a representative in the Trøndelag County library. They also told the

researchers about their experiences with older adults, invited the researchers to attend courses

held by the library and invited to recruit attendees to the research from their visitors.

Figure 4.2.: The web service of the Learning Center, Trondheim public library

4.1.3. Trøndelag County Library

Trøndelag county in one of 18 counties in Norway. Frode Pettersen represents Trøndelag

County Library and is engaged in the Nationally Selection for Digital Competency in Norway.

He possess hands-on knowledge from his fieldwork on digital competency with older adults.

He is currently working with establishing manuals and guidance groups for increasing the di-

gital competence in the municipalities in Norway, specially in Trøndelag county. The aim with

contacting Frode Pettersen was to understand the county’s role in the digitalization and what the

authorities do to help them. In this research, Frode contributed with valuable knowledge about

the county library’s measures to include the older adults, and also insight in the future aspects

of digitalization of the public sector.

4.1.4. Ministry of Local Government and Modernization

Norway is a constitutional monarchy, which means that the king has symbolic power, and the

democratic parliamentary is led by the Prime Minister and the Cabinet governs the country. The
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Cabinet consists of 17 ministries, whereas the Ministry of Local Government and Moderniza-

tion is one of them. The Ministry is responsible, among other areas, for the policy of ICT and

public sector reform, and is the highest authority regarding information and communications

technology (ICT) and governance policy in Norway (Kommunal-og moderniseringsdeparte-

mentet, 2018).

Stian Lindbøl represents the Ministry of Local Government and Modernization. He works in

the Department of National IT Policy and Public Governance and has the responsibility for

the supervision of the Public Management and eGovernment (Difi). He is also the project

manager for digital inclusion. The research team contacted Lindbøl to gain insight in the of

Ministry’s knowledge and role in this problem area. Future expectations of the digitalization of

web-based public services in Norway were also discussed. Stian contributed with knowledge

about the political perspective. This concerned challenges with and measures to the low digital

involvement among older adults, the Ministry of Local Government and Modernization’s focus

area and point of view.

4.1.5. Experts in the Field of Digitalization and Older Adults

Professor Astrid M. Sølvberg and Professor Wenche M. Rønning from Department of Education

and Lifelong Learning at Norwegian university of science and technology, campus Dragvoll

were about to publish a study of older adults’ coping with digital everyday life (Rønning and

Sølvberg, 2017). The older adults studied were members of SeniorNet Trondheim which makes

it extremely important to get to know their research and findings to get to know the problem

area and avoid doing things that were already done.

4.2. Target Group

Due to major differences in knowledge and competency of ICT among the older adults, it was

important to find the proper target group to focus on. The research team wished to focus on the

older adults that were in the possession of using web-based public services, but were not able

to master the web-based public services properly. The struggles of mastering the web-based

public services may be because of their low level of competence and physical limitations, and

the weak usability of the systems. The choice of target group entailed that the research team

reached out to older adults who were to some extent familiar with the use of web services. The

target group was recruited from SeniorNet in Trondheim and the Learning Center at the library.

Within the target group the ages ranged from 67-89 years, and all participants were located in

the area of Trondheim.

All the participants were familiar with the use of ICT, but several participants were on a low
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level of experience with the use of web-based public services. Even though several participants

struggled with opening a web page or an attachment to an email, everyone had in common that

they mastered the use of online banking. As the participants were recruited through courses

they attended in SeniorNet or at the Learning Center at the public library, all were motivated to

learn more about technology and web services.

4.3. Web Services

The web services selected in this case study are all examples of services which is necessary to

master in the digital society. All the services provides secure login using BankID.

4.3.1. Digipost

Digipost is a digital mailbox provided by the Norwegian mail service, Posten Norge AS (Posten

Norge AS, 2018). Posten is own by the Norwegian Ministry of Transport and Communications

and has monopoly in delivering letters in the country (Posten Norge AS, 2018). Digipost is

developed in cooperation with hired consultant companies like Bekk Consulting and other part-

ners. Digipost.no provides ability to send and receive mails, both corresponding with the public

sector and private communication, archiving documents and images, organizing receipts and

pay invoices by connecting digipost to the online banking system (digipost.no, 2018). The in-

habitants have one other options for online mailbox. This is called e-Boks and is developed in

Denmark (e boks.com/norge, 2018).

Digipost.no was chosen as a relevant web service to explore as it relates to the digitalization of

public sector. In Figure 4.3 the mail box in digipost.no are visualized.

Figure 4.3.: digipost.no
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4.3.2. Helsenorge

Helsenorge.no is the online public health portal in Norway. The content on the web service

is provided by stakeholders in the health sector, while the Norwegian Directorate of e-health

operates and develops the web service. Figure 4.4 shows a screenshot of the user interface of

helsenorge.no today, with the possibility to see the current doctor, messages, appointments and

prescriptions.

In the web service, people can get quality assured information about health related themes

and information regarding their private health, like prescriptions, "kjernejournal” (their core

journal), correspondence with doctor and more (helsenorge.no, 2018). Helsenorge.no is the

only web portal for public health in Norway which combine health related services from differ-

ent instances.

Helsenorge.no was chosen because of it being an interesting web service for the older adults

to control their personal information, and also because they have monopoly on collecting all

health-related information linked to a person, at one platform digitally.

Figure 4.4.: helsenorge.no

4.3.3. Altinn

Altinn is a public digital portal managed by the Brønnøysund Register Center. Altinn is used

by the Norwegian Tax Administration (Skatteetaten), who collect taxes in Norway, to send the

inhabitants their tax return and where the inhabitants can check and edit their taxes. The inhab-

itants could also change their residential address through the system, etc. (altinn.no, 2018). The

message system is visualized in Figure 4.5a, while the tax system in altinn.no is visualized in

Figure 4.5b.
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The tax system in Altinn.no was explored as it is the only online option for retrieving status and

information about taxes and edit the taxes. The design is therefore important to consider as it

should target all Norwegian citizens.

(a) The message system in altinn.no (b) The tax system in altinn.no

Figure 4.5.: altinn.no

4.3.4. NAV

Norwegian Labour and Welfare Administration (NAV) is an agency partly owned by the central

government and partly by the municipalities in Norway. One third of the national budget are

administered by NAV, which are allocated for supporting child care, sickness, pensions and un-

employed people (nav.no, 2018). The retired inhabitants in Norway get their pension payment

from NAV, which the users could see in NAV’s online system. The first page when choosing

"person" at nav.no is shown in Figure 4.6.

Today it does not exist any other option for NAV and it is highly relevant in the public digitaliza-

tion as it should provide usable services for all Norwegian citizens. This became the motivation

for exploring NAV.

Figure 4.6.: nav.no
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4.3.5. DNB

The The Norwegian Bank (DNB) is the largest financial service group in Norway and offer

online bank service as one out of many services available on the market (dnb.no, 2018).

In their online banking service people are able to do payments, cancel accounts, have a over-

view of balance, search for loan and insurance, among other features (dnb.no, 2018).

DNB was chosen due to the importance that surprisingly many older adults manage the use of

online banking. For those who do not master the online versions, banks provides large fees. An

example from the web site dnb.no is shown in Figure 4.7. The figure presents the view when

logged in to an account.

Figure 4.7.: dnb.no
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The findings are based on all data generation methods performed in the project. Through ana-

lysis the findings were structured into three main dimensions; 1) Individual Level, 2) Group

Level and 3) System Level. Six themes were identified within these dimensions; the right

to reserve, coping with digital everyday life, support network, technological solution for older

adults, development process and socio-economical aspects. The Figure 5.1 shows this structure.

All the quotes presented in this chapter are translated from Norwegian into English, and further

included with approval from the participants. The original quotes is reachable are Appendix K.

Figure 5.1.: Overview of structure in findings

5.1. Individual Level

This dimension describes the users experiences and challenges with the digital everyday life

and web-based public service in specific.
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5.1.1. The Right to Reserve

Today, people have the right to reserve from digital correspondence with the public sector. The

reservation require that people actively take part in the reservation online, which in itself be-

comes a challenge as they have problems with using the web services.

In the interviews with representatives from Trøndelag County Library and Ministry of Local

Government and Modernization, they stated that there will be increased digitization of the pub-

lic sector. This will benefit the users as they can access their information related to correspond-

ence with the public authorities independently from time and space. The society will beneficial

economically and working resources can be used more efficiently. However, it is not that easy

for all citizens to enter the information and do their communication with the public sector on-

line. When asking about the future aspects regarding the possibility of reservation from digital

correspondents with the public sector the representatives stated:

"In the future, there will be limited possibilities to reserve the right to refuse from

digital correspondence". (Representative, interview with Ministry of Local Gov-

ernment and Modernization).

Through interviews with the members of SeniorNet, they seemed to understand the need for

technological solutions in society. Although, everyone expressed that they feel forced by the

government to take part in the digitalization, without having the prerequisite to manage the new

technology.

"We are not allowed to refrain". (Participant 1, target group interview).

"What really scares me, is the rapid development, and that the authorities control

the pace. Elderly are in some way sidelined, and this is something I do not like".

(Participant 3, target group interview).

Also, in the field work with older adults completed by DNB, the older adults expressed a feeling

of losing control over their private information as a consequence of needing help to handle the

new technology provided by the public sector.

"If the older adults are not able to handle their personal economy due to digital

solutions, they will feel less empowered". (Representative, interview with DNB).

5.1.2. Coping with Digital Everyday Life

The older adults experience many challenges regarding the new era of digital correspondence

with the public sector in their everyday life. In the interview with the Learning center at the

public library in Trondheim, they pointed out three main reasons behind the challenges that

older adults experience with the digitization.
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"It is a combination of challenges due to skills, the courage to try and challenging

systems". (Representative, interview with the Learning center at Trondheim Public

Library).

As a consequence of becoming older, new challenges occur. In the interview with Professor

Rønning and Professor Sølvberg, it became evident that many older adults do experience chal-

lenges like physical fitness, eyesight and cognition when using web services.

"A participant in our research thought that the computer was not working properly.

It was found that a minor message regarding a software update was visible in the

corner of the screen. This was difficult to see due to the participant’s poor eyesight".

(Interview with Professor Rønning and Professor Sølvberg).

"Another example was a case shown in The Daily Review on Norwegian television

about a man with trembles. He was not able to use the web services provided by the

public sector due to his physical limitations. His wife was handicapped and had no

ability to help. This case was sent to the authorities, but their reply was that the man

could go on a course to learn". (Interview with Professor Rønning and Professor

Sølvberg).

"Colours visible for an old eye? That’s black and white. Not colours like green. If

there is a background colour it’s harder to read". (Participant 53, co-design work-

shop).

One attendee said in one of the courses:

"I have friends who can’t manage to send a SMS". (Participant 17, helsenorge.no

course).

Memory and repetition seem to be closely linked together. The older adults participating in

the observation sessions and the interviews often highlighted problems regarding their ability

to remember previous steps done on the web services. Several of the participants referred to a

frequently used technique to cope with this problem:

"I often write things down, like passwords and different steps of a task. Yesterday,

I forgot my password, but I think I found it again". (Participant 4, target group

interview).

It was frequently found that the older adults wrote notes to remember how to complete different

tasks in the web services. One example of a participant’s notes of how to send a letter in digipost

is presented in Figure 5.2.
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Figure 5.2.: Note with steps

The example is a detailed description of all the stages necessary to send a letter using digi-

post.no. The description also includes what are written on the buttons in the web solution, since

the participant did not think "new letter" was the same as "send new letter". She was thinking

of refreshing the mail box when looking for new letters while seeing the button "new letter".

The description also includes details of where to insert the content of the mail. The owner of

the note did not find the "send" button while trying the system. She then wrote a reminder to

scroll down to see the content outside the current window. It was not logical to have to press the

"send" button more than once to send the letter. Especially since there was no pop-ups stating

this. Just a change in the ending of the word on the button.

When the research team asked the attendees why they wrote things down, they explained it as a

necessity to remember what to do next time. It was evident in the interviews that this technique

could become a challenge.

"If someone shows me how to do it, I write it down in order to remember it the next

time. In some cases I misplace the notes and then I can’t complete the task the next

time". (Participant 3, target group interview).

As a consequence of not managing the use of technological equipment and web-based public

service in particular, the targeted group also experienced fear. As one stated:

"I am scared of having my personal information shared on the Internet. Often

I wonder who gets access to this information and I cannot know if I am being

hacked". (Participant 15, helsenorge.no course).
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Another aspect of the fear they experience is the uncertainty of what to do when a warning

occurs on the device.

"Yesterday a warning appeared on my computer with a frightening message. I chose

not to use the device anymore, until I got someone to fix the problem" (Participant

1, target group interview).

Despite the range of everyday challenges, the findings also show that the older adults particip-

ating in this research are motivated to learn. Partly because they feel forced by the government,

and also because they wish to manage their private information themselves as they used to

before. Some of the participants said:

"I feel very brave trying to use the computer, without doing so, I feel left out in

society." (Participant 3, target group interview).

"I do everything I can to stay updated." (Participant 2, target group interview).

The research team observed that even though the participants are motivated to learn, they tend

to give up rapidly when challenges occur. A frequently mentioned problem was due to design

changes on the web services. As one participant stated:

"I am not very good at trying new things. For instance when a web service changes.

My notes do not match anymore, which makes it difficult to understand what to do."

(Participant 3, target group interview).

As discovered by observation, the participants did not always understand the logic of the web

services. An example is when a participant in the interview tried to type the subject of the letter

into the "to"-field in digipost, without realising that she was typing where the receivers name

should go.

"The suggestions will disappear when I continue to write, right? (Participant 35,

digipost.no course).

The participant could not manage to solve the problem by herself and was about to give up.

When the research team helped unveil the problem, the participant reacted with laughter and

said:

"I feel lucky to get assistance from you, because I would have given up if not".

(Participant 35, digipost.no course).

5.2. Group Level

This section involves the role of the support network surrounding the older adults, and how

getting help could be a challenge.
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5.2.1. Support Network

Findings from interviews and courses with target group show that many older adults need help

when using web-based public systems.

"When I get an opportunity to receive help, I use it". (Participant 7, Computer café

at Gulhuset).

When asking the participants who they got help from, many of them had relatives and family

assisting them.

"I am lucky to have grandchildren helping me, but they are so quick when solving

the problem that I struggle to remember how they fixed it . They solve the problem

for the time being, but the next time it occurs, I have no idea how to fix it, and I feel

just as helpless as the previous time". (Participant 12, Hornemansgården).

As discussed in the interview with Professor Rønning and Professor Sølvberg, this is becoming

a privatized problem. The older adults relies on their relatives and voluntary organizations

like SeniorNet in being able to solve their problems with the web services. The older adults

participating in this research have expressed their appreciation for supporting networks like

SeniorNet and the Learning center at the library. The learning center offer courses and one-to-

one help for all citizens in the municipality.

"We offer digital support for all our citizens, but we are aware that the elderly is

the largest group that utilize these services". (Representative, interview with the

Learning center at Trondheim Public Library).

"Everyone has the possibility to receive two one-to-one sessions each. After com-

pleting two sessions we send them to SeniorNet. Unfortunately, we don’t have

the capacity to offer more than this". (Representative, interview with the Learning

center at Trondheim Public Library).

The Ministry of Local Government and Modernization and the local authority thought the most

important thing when helping the older adults were to make sure the courses are held with high

quality.

"We are focused on raising the competency for those working in the municipalit-

ies, libraries, other service provider, and voluntary organizations. This way they

would be able to provide better assistance for people who need it, with the aim of

decreasing the digital divide in society. The county library also provides courses

directly for the inhabitants in Trøndelag county in cooperation with the public lib-

rary". (Representative, Interview with Trøndelag county library).

However, as SeniorNet stated, a good course is maybe not enough.
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"We have seen that when we invite members to attend courses, some aren’t left

with much knowledge. Therefore we encourage them to attend multiple courses in

addition to the first one. They need hands-on experience. We also motivate them to

practice at home". (Representative, interview with SeniorNet).

It was found that not everyone had the possibility to receive help when needed. This could be

due to not being aware of the available help that is out there. It could also be that they need

help when to organizations like SeniorNet or the Learning center at Libraries are not open. It

could also be that they are not able to identify what they needed help for. In order to understand

what they do if they could not get help from SeniorNet, the library or family, the research team

asked the older adult if they found the help function on the web service useful. No one would

use the Q&A delivered from the web service, due to too much text. One answered that she uses

the chat, but most of the older adults identified themselves with one participant’s statement:

"I presume that someone is available to help me if I call the phone number provided".

(Participant 18, helsenorge.no course).

5.3. System Level

This level introduces the findings regarding technological solution of web-based public ser-

vice for older adults, how the development processes are conducted today and how it can be

improved. It also contains the socio-economical aspects of digitalization.

5.3.1. Technological Solution for Older Adults

This theme introduce aspects by the design which is important to consider when designing web-

based public services for older adults. In the co-design workshop, it became evident that older

adults are focused on the logical structure of the web service:

"What I try to illustrate here is a design structured for people from 60 to 80 years

old. I think it is more understandable and easy to use. Different people, like crafters

and office workers, should also be able to use digital mailbox, regardless of their

previous knowledge. I am a craftman and I haven’t used ICT much in my work. I

often imagine things like this picture. But this is different to the structure I often

see in web services today. They presents the information mostly in text. For me

the illustration I made makes more sense than how it is today". (Participant 55,

co-design workshop).

It turns out that the logical structure found through co-creation in this research is an activity-

based structure, where related actions in the web service are clearly presented together, rather

than taxonomy-structured lists and navigation menus.
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"It is something with the logic in your head. How you think. I am thinking in

activities when it is something I am about to do online. It seems like it’s often a

special order you have to follow, a kind of procedure. But it is not always the one

making the procedure who find the smartest solution". (Participant 52, co-design

workshop).

The participants are not familiar with the meaning of symbols used for web. As one stated:

"I like the visual solutions. But I think the best is to combine figures and text".

(Participant 50, co-design workshop).

It is difficult to understand if an element or text is clickable. This is something that was noticed

by the participants.

"It is easier to understand what’s clickable when it is underlined". (Participant 14,

Hornemansgården).

It is important to focus on the most important content of the web page. Everything that is not

necessary should be removed, in order to make it easier to find relevant information.

"The content needs to be clear without too much information at one place. This can

prevent that people give up before they actually try to do a task". (Participant 51,

co-design workshop).

In the interviews and observation sessions it were evident that the terminology on the web

services should be understandable to increase the usability. Computer technical language or

professional terminology makes it harder to discover correct information.

"I cannot understand what this sentence means" (Participant 8, Computer café at

Gulhuset).

Through observations of the older adults in use of the web services, it was found that because

of functional limitations due to age, like trembling and poor eyesight, challenges occur. This is

something the web services need to facilitate for. As one of the participants said:

"It is a lot easier to click on large and oblong buttons, than these small once. If I

fail to hit the button, I may sit there and wait to see if something happens because

there are difficult to notice whether I clicked or not". (Participant 2, target group

interview).

The overview of the web interface turns out to be an important topic regarding usability for older

adults. The research team identified that many participants struggled with getting an overview

of the entire user interface of the web services. An example is the usability test of the current

prototype of digipost.no. With the use of eye tracker, it became evident that the participants
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focused on the information visual on the current interface without thinking of scrolling down

for more information. Another example from this usability test, was that several participants

did not look at the menu located on the left side when asked about finding "Min mappe", an

example is visualized in Figure 5.3.

Figure 5.3.: Eye tracking of current digipost.no - Overview

When asking the participants why they found it difficult to use this menu, many of them

answered that it is easier to discover the content visual in the middle of the screen. As seen

in Figure 5.4, they identified the menu more efficiently by using their profile located in the

middle as reference point to all activities.

Figure 5.4.: Eye tracking of co-created digipost.no - Overview

Pop-ups were not seen as they were small and did not appear in the middle of the screen. For

instance, when the participants downloading a file, the downloading banner at the bottom of the

page where not detected.

In the interview with DNB, the representatives told the research team that they had a focus

on including the older adults in the online banking world. At the time of this study, they were
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investigating a possibility of a "super easy" online banking designed just for older adults. Based

on interaction with the target group, the solution should only include the most important features

the users need in their everyday life, with big buttons and easy navigation.

5.3.2. Development Process

This theme presents the findings of how the development process of web-based public service

are today, and an example of how direct and early involvement of users can increase the usability

for older adults. Today, the developers of the public services include the users at the end of the

development process. This happens when the systems are already developed, to validate if the

system is possible to understand.

"In 2016 we were running a usability test of the entire existing user interface".

(Designer, helsenorge.no).

"Direct involvement? Yes, through usability testing". (Designer, digipost.no).

However, some designers talked about service design as an approaching focus area in the pre-

design phase.

"The users are involved through interviews in the insight phase, when the goal is to

develop customer journeys and service design. They are normally not included in

the design phase". (Designer, Skatteetaten).

Through interviews with public sector, it became evident that the prior mentality of the design

process was to create systems targeting the average web user.

"The mentality has been that one size fits all in the entire public sector. We are

trying to change this mentality". (Representative, NAV).

This mentality is now changing according to representative, Ministry of Local Government and

Modernization. What work for someone, may not work for others.

"We are going in the right direction, but it will be a process before all private

and public companies have implemented solutions which keeps elderly and han-

dicapped needs in mind". (Representative, interview with Ministry of Local Gov-

ernment and Modernization).

Designers from helsenorge.no acknowledged the need for increased involvement of users. How-

ever, due to financial restrictions the activities for user involvement becomes limited.

"We are trying to include user insight early by running smaller service design pro-

jects. This could be the base for designing concepts we can sell to the shareholder

in the health sector. Hopefully this will encourage them to order systems who set

the inhabitants need in focus. However, projects like this is hard to get funded.

(Designer, helsenorge.no).
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None of the developers and designers from the public sector mentioned the need for direct in-

volvement of end users in the early stage of concept development or through the process of

designing the user interface. When looking at the concrete cases in this research, the obser-

vations and SUS results from the interviews and courses shows that many had problem when

using the studied web-based public service.

"This systems are difficult to use for new users". (Participant 52, co-design work-

shop)

It was found that by co-designing with the intended users, the researchers could access all

aspects of the older adults’ situation in detail. Several participants had no prior knowledge with

digipost.no. To identify what would be important in the solution and what they should create,

the participants had to understand the requirements of this system. The attendees discussed

which functions they considered as the most important and which layout would be the most

logical. They questioned each other and discussed different alternatives for further design.

"Tax and health correspondence were earlier sent by mail. Now they have own

message systems online. Why can’t this messages be sent to the digital mailbox?

There is too many places you have to check to be updated about your incoming

messages". (Participant 49, co-design workshop).

"What’s the most important to include in digipost.no? Security! The information

you are sharing could be sensitive and have to be stored a safe place". (Participant

53, co-design workshop).

"It needs to be easy to find back to what you received a year ago. A solution of

doing it in a more systematic way is to receive the mails separately, since some

of them are related to NAV and other to taxes, etc". (Participant 51, co-design

workshop).

By letting the attandees speak freely and discuss in groups, the research team could observe their

actions, listen to their opinions and see visualizations of their ideas. The participants realized

the value of co-designing.

"Now we are going to make it better and easier to use". (Participant 54, co-design)

Through co-design, the researchers identified major differences between the design of digi-

post.no today and the co-created design. The first part of the workshop discovered the most

important features to be included: private communication and correspondence with the public

sector should be secure, private archive for important documents and notification for new letters

received. Figure 5.5 show the Bull’s eye prioritization for the two groups.
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(a) Bull’s eye group A (b) Bull’s eye group B

Figure 5.5.: Bull’s eye prioritization from group A and group B

In the designing part of the workshop, the most important finding was the way the participants

structured the content in activities. Other aspects of the design was to increase the size of buttons

and text, understandable terminology, images and text together. It was also important with a

better structure by reducing the information on each page to avoid unnecessary distractions. The

prototypes developed by the groups were quite different. However, the groups were presenting

their ideas for each other and gave feedback on which aspects from each prototype they liked

the most. This made it easier for the researchers to know how to combine the results. Some

sketches from the prototype made by group A is shown in Figure 5.6.

(a) Group A: home page (b) Group A: filtering and sorting

Figure 5.6.: Sketches of group A’s prototype

The figure to the left show how the attendees wanted to structure the features and how they

thought in activities. They also wanted to divide the screen into private communication and cor-

respondence with the public sector, where what they viewed as most important, correspondence

with the public sector were put to the right. The most important features in their opinion should

be visualized in the top of the screen. The figure to the right show their desire of arranging the

correspondence with the public sector into different sections automatically in a archive format.

This way of structuring the information digitally, provided the older adults with metaphors to

their existing way of organizing documents and correspondences in paper. Some sketches from

the prototype made by group B is shown in Figure 5.7.

56



5.3. System Level

(a) Group B: archiving metaphor
(b) Group B: use of symbols

Figure 5.7.: Sketches of group B’s prototype

The figure to the left shows again the archive metaphor from the real world. This were similar

to group A’s solution for correspondence with the public sector. The figure to the right involves

the participant’s focus on combining symbols and text to better understand where to find what

they are looking for and its function. More sketches made by the participants from both groups

can be found in Appendix H.4.

The prototypes created based on the results from the co-design workshop and other insight

in the target group’s needs, were quite different structured than the one based on the design

of digipost.no today. The co-designed solution also has less information on the home screen

focusing on starting from the center of the screen to the desired activity. The two prototypes are

presented in Figure 5.8. Several screenshots from the prototypes are visualized in Appendix I.1

and Appendix I.2.

(a) Current design of digipost (b) New design of digpost developed from co-
design with users

Figure 5.8.: Prototypes of digipost

To evaluate the designs developed from the co-design workshop, a new group of older adults

participated in a usability test. The two prototypes, design of digipost.no today and the co-

created design, showed that the co-created design had a significant higher usability score, as
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visualized in Figure 5.9. More details from the SUS results is visualized in Appendix J.4.

Figure 5.9.: SUS results from usability tests

The participants stated that the existing solution had too much information on the front page.

Several navigation bars made it difficult to get an overview. The focus on activities and starting

point in the centre of the screen were a prominent statement for the co-designed prototype. The

participants at the usability test had some feedback regarding the co-designed prototype:

"I think that this system was very easy to use. I often use mind maps, and this

structure was similar to that". (Participant 60, usability test).

"The system was logically structured, having myself in the center and all the activ-

ities in boxes around". (Participant 61, usability test).

"What I liked most with the tabs on the top, was that they showed the different pub-

lic stakeholders separately, instead of having the mails in a long list. This provides

a good structure and it is easier to find what you are looking for". (Participant 63,

usability test).

The findings from the usability tests show that by co-creating the design of digipost with older

adults, researchers and designers can gain better insight of the mental models from the target

group. This helps to create more suitable conceptual models for the system which matches the

users’ mental models better.

The researchers experienced that it did not demand a lot of resources or time to involve the target

group directly in the process of developing the conceptual model and design of the system.

However, it is important to notice that the older adults struggle with understanding how to

design web solutions. This makes the facilitation from the designer and researchers important.

5.3.3. Socio-Economical Aspects

This theme involves the focus on the digitisation of public departments, the financial allocations

and processes in the Norwegian authorities.

In the interview with the representative from the Ministry of Local Government and Moderniza-

tion it was found that digitalization of the public sector will provide economical, environmental
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and efficient benefits for the Norwegian society. He also stated that there will be less ability to

reserve from digital correspondence with the public sectors in the future.

NAV stated that their focus in digitalization of public sector:

"Value for the users and for society, and to get more out of the money. NAV holds

1/3 of the state budget of Norway which means 500 billions". (Representative,

NAV).

The designers and developers of the web-based public service shared the view of the represent-

ative from the Ministry of Local Government and Modernization:

"We want to save both money and the environment". (Designers, digipost.no).

The designers also focus on the user’s interests. The developers at for instance digipost.no need

to understand different stakeholders of the system, both the private end users and employees in

the public departments:

"For the employees in the public sector, this makes it easier to communicate with

the end users". (Designers, digipost.no).

"For the end users this makes it easier to have everything located together on one

secure platform, instead of having to log on to several different places". (Designers,

digipost.no).

They further specify the need for involvement of users through more frequent usability tests:

"It is not an ideal digipost today. The hierarchy in the public sector makes the

process slow". (Designers, digpipost.no).

However, the designers and developers of helsenorge.no explained their process of prioritizing

the features for the system:

"In short, helsenorge.no is a voluntary project, where we receive orders from the

shareholders in the health sector to finance our work. The investments provides

guidelines from different white papers". (Designers, helsenorge.no)

"We have to focus on making the health services more efficient, due to the increased

number of elderly in the up-coming decades. Therefore the needs and requirements

of the citizens are lower prioritized". (Designers, helsenorge.no).

"The decisions made by the Norwegian Parliament and the Ministry of Finance,

and the considerations for legislation, juridical and fiscal plays a much greater role

than the users’ wishes in what being prioritized". (Representative, Norwegian Tax

Administration).
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This provides consequences for helsenorge.no, as they need to develop their system piece by

piece based on orders, which the participants in this research noticed:

"Why is "critical information" and "kjernejournal" (core journal) separated? They

involve the same information. Confusing!". (Participant 23, helsenorge.no course).

The departments tries to save money by ordering systems without allocating enough money to

involve the users in the concept development.

"We didn’t have enough money for usability testing the first couple of years when

creating this digital solution. Even though we know it would have made a more

valuable service". (Designers, helsenorge.no).

As the representative from Trøndelag county library stated in the interview, it is important to

acknowledge that this can marginalize some groups in the digital everyday life.

"We are about to get a group of digital illiterate in the Norwegian society. The most

vulnerable are mainly older adults above 65 years old, first-generation immigrants

from non-western countries, but also people without paid employment because of

medical reasons, cognitive- or physical disabilities". (Representatives, Interview

with Trøndelag county library).

As Difi said, the groups that suffer from digital exclusion, is not only older adults and immig-

rants, it also applies to people in the younger generation.

"It isn’t only the oldest generation who is left behind. We are about to get a group

of young people who dropped out of school in secondary school or high school to

repair cars, etc. They also struggles in how to use the digital solutions, but this

is not a challenge that often got the focus". (Representative, Agency for Public

Management and eGovernment).
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The discussion is based on the findings presented in Chapter 5, and is divided into six main

claims which are further discussed. The chapter also contains some implications for design and

process recommendations and a discussion of the research contribution, the limitations of the

study and recommendations for future work.

This research investigates older adults’ experiences with use of web-based public service today,

how the developers and designers involve users in the development of these public web services

and discuss the cost of not involving the users directly and early in the design of web-based

public service.

6.1. The Older Adults Feel Marginalized

Earlier research indicate that the older adults have a feeling of being left out in society (Rønning

and Sølvberg, 2017; Hornnes et al., 2014; Slettemeås, 2014). Their challenges and needs were

not taken into account when the decision was made to digitalize the Norwegian society.

The challenges derived from the increased digitalization creates a digital divide between cit-

izens (Friemel, 2016). Some benefit from becoming digital, but the digital illiterate and other

groups experience themselves as burdens in the digital everyday life (Hornnes et al., 2014).

Even though the older adults still can ask for a reservation against online communication with

the public sector, this is not an easy process for them. The reservation have to be done online

and is not easily accessible for people who are not used to web services. However, as shown

in this research, the ability to reserve is likely to be a temporary service. If this service disap-

pears, it will increase the cost for the public authorities in the future, as many older adults will

experience decreased mastery of their own lives. They will in an earlier stage of their life be

dependent on getting help with tasks they still manage by themselves, which may lead to lower

the empowerment among the older adults, as the representatives from DNB and Rønning and

Sølvberg also indicated.

It is important to notice that most of the public services involved in this study are services

without any competitors. This means that when the authorities decide to digitalize, people need
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to accept the change, and deal with the solution provided by the public authorities. In the open

market, there are normally many different end products, and the inhabitants can choose the one

they like the most. This ability to choose creates a competition between the providers where the

one with the best deal wins the most customers. Due to the digitalization, the providers have

realized the importance of offering a digital system that is easy to use and gives a good user ex-

perience. This perspective is not as important in the public sector, where they normally do not

have any competitors. When looking at the web services in this case, both NAV, Helsenorge

and Altinn are services without any competitors. Digipost have one competitor, while there

are several options when it comes to online banking. The competition between the banks may

be a reason why so many older adults struggle with the use of different public services, while

they still manage to use the online banking system. Another reason may be the motivation and

interest. Everyone want to control their own money, while other services may not feel that im-

portant. The motivation aspect will be further discussed.

It is seen that the motivation behind the older adults’ involvement in the digital everyday is

based on both their extrinsic and intrinsic motivations (Deci and Ryan, 1985; Ryan and Deci,

2000). As findings from this study shows, many older adults feel forced to utilize the public

digital services. This leads to a dominating extrinsic motivation. They also find it difficult to

engage in the public web services, and they experience heavily pressure from the government,

public departments and their supporting networks. This pressure is unavoidable and the instru-

mental value of becoming digital is something that the older adults need to accept and deal

with. This relates to the findings from Rønning and Sølvberg (2017). The problem with this, is

that the older adults find it difficult to internalize, integrate and identify their inner values and

desires with the instrumental value of becoming digital. In this research it was seen that many

older adults often chose to give up when challenges occurred. As Nielsen (2013) also reported,

the older adults has a larger likelihood of giving up compared to younger people. This may be

explained by their dominating extrinsic motivation, as they do not feel ownership and cannot

identify with the use of public web services. It will therefore be important that the government

allocate resources to increase the intrinsic motivation and thereby attain less resistance against

the digitalization by the older generations.

This problem also applies to other user groups as Difi said. Also groups of younger people with

low digital competency, find it difficult to understand the systems and terminology. Another

aspect is that many of them simply do not find the need for the digital systems. The public

departments need to find new ways of customizing their systems to fit their users. The practice

today is that the systems are created on the basis of targeting at least 80 percent users, whereas

the remaining 20 percents gets other services (Hornnes et al., 2014). If several groups are falling

aside, it easily becomes more than 20 percent of the users who need other services. This may

lead to large expenses for the government as they need to arrange teaching, follow-up lessons
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and have available contacts for the large amount of people who deviate from the "normal" user.

The more users that end up falling aside, the higher cost for the government and society.

There are several examples (Knudsen, 2018; Bugge, 2016; Nordskag, 2017) where the older

adults have tried to voice their concerns both through media and by reporting directly to the

government. This has not, however, resulted in sufficient action by the government. For in-

stance, the authorities replied in media that older adults will get used to finding the information

online (Bugge, 2016). However, it is not that simple. For instance in the example about the

trembling man that Rønning and Sølvberg refers to described in Section 5.1.2, the authorities

recommended him to attend a course instead of trying to understand the actual problem.

The involvement of older adults in the digital life is a complex problem. This research indicated

that the main challenges with the use of web services were a combination between: skills, cour-

age to try and challenging systems. The problem also tend to include functional limitations,

motor skill and cognition that makes it difficult to use the digital services. This is supported by

previous research (Demiris et al., 2004; Rønning and Sølvberg, 2017; Vassli and Farshchian,

2017; Arch and Andrew, 2010; Nielsen, 2013; Fidgeon, 2006).

Limitations due to age, like physical challenges involving trembling, stiffness, poor eyesight

and slowness (Arch and Andrew, 2010; Nielsen, 2013; Fidgeon, 2006), along with cognitive

limitation involving memory (Arch and Andrew, 2010; Nielsen, 2013; Hornnes et al., 2014;

Nilsson, 2003; Vassli and Farshchian, 2017), hinders and may prevent the older adults to take

part in the digitalization of the public sector. When the public sector force the citizens to use

these systems, they need to offer systems that account for these natural limitations of becoming

old. As Nielsen (2013) stated, limitations due to age will happen to everyone.

The older adults in this study experienced fear towards the digitalization. The fear noticed, in

this study, was related to their uncertainty of how information in web services are stored and

secured by the web service provider, especially regarding their personal information. This con-

tributes to the findings in de Almeida et al. (2015). Also the fear of making a mistake during

interacting with the web services was challenge for the older adults.

Despite all these challenges, the older adults acknowledged the necessity to digitalize to im-

prove the efficiency of the public sector to be able to handle the large upcoming group of older

adults. The public web services provide the older adults with many possibilities, for example ac-

cessing and editing information about their health in helsenorge.no and accessing their mailbox

through digipost.no, independent from time and space. To be able to utilize these possibilities,

it presupposes that the web services are facilitated for the challenges of becoming old. The

older adults also acknowledged that the digital solutions could become a tool that could help
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them in their everyday life. Also, when they manage to master a digital solution, this gives a

feeling of mastering which could be a positive aspect in their life. This sense of achievement

may increase their intrinsic motivation which may increase their willingness to learn and again

makes it easier to use the systems. The participants in this study try to stay motivated to learn,

but the rapid development of digital solutions are difficult to cope with. When they eventually

have managed the use of a service, the service is updated and they need to start all over again,

which feels demotivating.

6.2. The Training and Follow-up Services is a Privatized
Problem

When the new web-based public service were developed, the needs of the users were not the

main focus. The systems are consequently not reflecting the users needs. This becomes espe-

cially problematic for the older adults as they are more dependent on help, which was evident

in findings from the observation sessions and interviews. Even though the Learning center at

the library provides some help, there has been discovered that the private organizations and the

families need to take the main responsibility for the education and follow-up service.

Most of the older adults who participated in this research, told that they mostly got help from

their families, especially from their experienced grandchildren. The problem is that the grand-

children often fix the problem without teaching their grandparents how to solve the problem.

This causes a low learning outcome and the older adults are consequently not able to complete

the task by themselves next time.

Fortunately, the politicians have realized the importance of raising the digital competency

among the less digital people in society. Due to this, the authorities deliver more help for those

who needs it. Digidel is a project that has gotten increased financial support from the authorit-

ies (DAMVAD, 2015) to further invest in competency, both for employees in the municipalities

and also to offer services for the citizens. There is much focus on education through courses

in the digidel project, and less considerations regarding the provision of concrete help with

everyday problems. It is seen through interviews and observations that the individual everyday

problems are the problems that restricts them the most.

It is therefore fortunate that initiatives like SeniorNet and the Learning center at the library

offers one-to-one assistance. However, not all municipalities provide these services, and the

library in Trondheim has a maximum restriction of two one-to-one appointments for each per-

son. After these, people are referred to the voluntary, non-governmental organization SeniorNet.

The authorities save money with this restriction, but it provides no guarantee that everyone get
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the needed help. Today, there are not enough resources within SeniorNet to cope with the large

amount of older adults needing help.

As found in the interview with SeniorNet, few older adults actually utilize their teaching ser-

vices. The reason for the low utilization may be that the older adults are unaware of them

existing, as they are announced online. This is unfortunate for those who find themselves in the

"first-level" or "second-level" of digital divide (Dutton and Blank, 2014; Friemel, 2016; Philip

et al., 2017). Another reason involves the challenge of knowing what to ask for. This may be

challenging, as their low competence in ICT makes it difficult to know where to begin their

questioning. This relates to the "second-level" of digital divide as they do not have the needed

skills to manage the use (Friemel, 2016). This study also found in the courses and co-design

workshop that their prior jobs and educational backgrounds affected their level of digital know-

ledge. Some of them had used ICT in their previous working situation and did not require much

help. Others had less knowledge and required more help. The last mentioned group are con-

sidered as part of the "grey-divide" (Kania-Lundholm and Torres, 2017; Friemel, 2016).

If a system is generally difficult to use, it may be difficult to ask for help as they feel embarrassed

and vulnerable in the situation. The research team experienced far more women attending the

teaching courses than men. It could be that men have the courage to try and to fail, and it may

also be that they are too proud to ask for help. This either leads to them letting their wives

handle the work, or that they master the use and do not need help. The services that SeniorNet

offer are naturally restricted to time slots, as they are a voluntary organization. In Trondheim

they provide teaching sessions two times a week, but during the holidays the services are not

available.

It was seen in the interviews with the older adults that the problems often occurred when they

tried to use the computer at home where no one was able to help them. Many expressed that

huge problems could occur as they accidentally did something wrong or clicked on links in a

spam email. This was something that the research team experienced during an interview, where

a woman tried to click on a link in a spam email the day before the interview. She decided to

turn off the computer and did not have the courage to open it until she got help. The problem

was that this issue occurred some weeks before Christmas, when SeniorNet had vacation, so

she could not get the needed help if it was not for this interview. A consequence would be that

she would not be able to pay her bills until after the vacation, and are dependent on getting help

from family or neighbours.

Another important aspect is that they are scared of doing something wrong when they interact

with the public web services, as it can provide serious consequences. For instance they do not

want not do something wrong with regards to their health information or their taxes. SeniorNet
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has therefore asked the public services to develop a "dummy-profile" for their members to prac-

tice. This seems to be a greater job for the service providers than expected, as they need to fill

in suitable information about the older adults in order for them to relate to the content, have

confidence in the system and to understand what to do.

The services that this study examined, often has available help functions. Chat is an up-coming

feature, but not for the older adults. They prefer to call a phone number to make themselves

understood. This is often expensive and they need to be patient due to long queues.

6.3. The Solutions are not Designed for Older Adults

An intuitive design of the web page makes the system easier to use (Norman, 2013). This de-

creases the need for help when using a system. It will also hopefully not be that necessary to

memorize the stages in the process of using the system, or make lists for how to use the system,

if the older adults could find back to it and do it by themselves from the beginning.

As seen in the web services in this study and several previous studies, the design of the web

services are not developed to target older adults (Nielsen, 2013; Fidgeon, 2006; Chadwick-Dias

et al., 2003; de Almeida et al., 2015). When co-designing with older adults, new and radically

different designs were created, which revealed their challenges regarding small elements, lo-

gic and mindset, and the overall structure of the systems. Through observations with the older

adults in use of digipost.no and altinn.no, the researchers found that the web services need to

account for physical limitations like trembling and poor eyesight which clearly made it diffi-

cult to click and see elements that were too small. With all the different findings in mind, the

research team created a list of recommendations to keep in mind while designing web pages

for older adults, discussed in Section 6.3.1. When designing for older adults, the design will

not become less usable for the rest of the inhabitants (Fisk et al., 2004). The public authorities

would benefit from this, as when the web services are useful for a larger group of people, the

need for training and follow-up services may decrease.

In the observation of older adults in this research, it was seen that information visualized in

the outer edges of the screen and outside the current screenshot (reachable by scrolling) was

not identified. Many of the participants had high resolution on their screen, as the web ele-

ments were too small in the standard preview. This limited their total overview of the web page,

which caused them to miss some of the information, as seen in Figure 5.3 from the usability test.

Possible solutions for creating design for the least digital group in society, may be to introduce

a platform-based way of developing design of public web services. This can provide several
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possibilities, whereas 1) create the ability for open-source API, where third-parties can develop

competitive designs of public web services, and 2) a possibility to show a "super easy" solution

of the web service for those who prefers that.

The "super easy" solution of online banking introduced by DNB includes only the necessary

features and a clean and well-structured design, which was targeted to incorporate the least di-

gital users into online banking. This solution differentiate with the idea of universally designed

web services, as Universal Design (UD) focuses on providing the same design for everyone,

regardless of age or abilities (Keates et al., 2012). Even though, UD has important elements, it

may not in all cases be the best solution. Older adults participating in this study expressed that

they would rather like a design customized to their demands and needs, and were not bothered

by others having another design.

6.3.1. Implications for Design

Based on the findings from this research, a list of recommendations for designing for older

adults was made:

• Large clickable areas.

• Space between clickable elements.

• Use terminology that is easy to understand for everyone.

• Icons should be presented along with descriptive text.

• Activity focused structure which gives a logical overview of the service.

• Simplify the design by avoiding unnecessary distractions.

• Pop-ups need to occur in the middle of the screen to make sure the user discover it.

• Clear and explanatory error messages in the middle of the screen.

• Return-button needs to be available, easy to access and at the same place at all pages.

• Ability to have colors with contrast as older adults may have poor eyesight.

• Use metaphors that are known for everyone as it increases the understanding.

The recommendations "larger clickable areas" was supported by (de Almeida et al., 2015;

Nielsen, 2013; Fidgeon, 2006). de Almeida et al. (2015) also discovered the importance of

having space between elements, icons and descriptive text together, appearance of elements in

the middle of the screen, explanatory error messages, contrast colours and return-button when

designing for older adults. Simplified design and easy-understandable terminology was also

identified as important in this study, as well as by de Almeida et al. (2015) and Fidgeon (2006).

This research provided some new recommendations, which may be interesting for further re-

search. The older adults seem to have a different mindset, as seen in Figure 5.8 from the co-
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design workshop. They often use relating activities to structure their navigation and their mind.

This contradicts with structure of the web-based public service today, which are structured in

a taxonomy structure with different categories. Another recommendation is to use familiar and

known metaphors when designing for older adults, as it increased the understanding of the web

service. de Almeida et al. (2015) and Fidgeon (2006) provided some additions to the mentioned

recommendations. One interesting point was the helping feature that all web services should

provide for their users. However, this was not found in this research as the participants did not

utilize the help functions. The other recommendations were considered to be beyond the scope

of this research.

It is important to keep in mind that the recommendation list developed in this study is not a

template that could be used without examining the target group for a specific case. As the re-

commendation list is only a small part of this study, it could only be used as an example that

shows indications based on the experience in this case study. To create a more comprehensive

list, it would be necessary with a study with recommendations for design as the main goal of the

research and with more specified activities for this, with a larger selection. Regardless of how

thoroughly the list is further developed, it is important to keep in mind that all recommendations

need to be specified for each service to find the best solution. The future users of the system

should also be included in the development of the specific design of the service.

Even though the example from the usability test in this research found a significantly higher

score for the prototype developed through the co-design workshop, it is important to notice that

this is only an example of what some users prefer through a simple test. The research team

do not know if they would have used the solution over time. This is something that cloud be

interesting to look deeper into in a future study.

6.4. The Users are not Involved in the Design Process

The DAMVAD (2015) report stated that the digital public systems needs to be improved and

simplified. But how could they make sure the systems will be improved without saying anything

about including the users in the process?

This statement is divided into two different sub statements which will further discuss the user

involvement.

6.4.1. The Designers and Developers Test their own Ideas and Solutions

In the development process of web-based public service today, it was found that the designers

and developers of all public web services, in this research, includes their users mainly through

usability tests. These test are made to verify whether the concepts and prototypes are good
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enough, or if small parts or aspects have to be adjusted and further developed.

However, this approach of including the users do not provide the ability to test if it actually is a

good solution or if there could be other concepts or solutions which would be better. It can also

be difficult for the participants at the usability tests to criticize the design because the design is

already developed to some extent. As mentioned in Section 5.3.2, there has been more focus

on including the users early in the pre-design phase and in the development of user journeys. It

is important to include the users in the pre-design phase, in order to fully understand the needs

and mindset of the end users (Sanders and Stappers, 2008). Today, the involvement is first

and foremost done through findings from other research, but also through questionnaires and

interviews, rather than directly through a workshop, etc. One aspects that has been prominent

among the developers of the public web services is that they are not focusing on having direct

involvement with users. This can be the reason that many of the developers and designers are

basing their work on reports from researchers and questionnaires. The researchers are interme-

diaries in these reports which creates room for interpretations. For each intermediary, the risk

of misinterpretations in the reports becomes higher (Courage and Baxter, 2005).

By using questionnaires and interviews a more thoroughly insight in the users’ needs and other

important aspects of their requirements, can be provided. However, these methods are not

enough as they cannot identify their thoughts and feelings regarding what is logical and intu-

itive for them in the overall design. The explicit and observable knowledge can be identified

with the use of questionnaires and interviews. Tacit knowledge is not included (Cain, 1998;

Sanders and Stappers, 2008). Even though designers and developers of the public systems ac-

knowledge the need for better inclusion, none of them reflected on the use of co-design as a

suitable approach. When co-designing with the users, concrete suggestions are created. These

suggestions show their way of thinking both about the structure of the web service and different

details of what they know, feel and dream, in order to create a good design. In other words, the

tacit knowledge (Sanders, 2003; Polanyi, 2009) can be revealed in addition to the explicit and

observable knowledge which they can express with words in an interview or observation ses-

sion (Sanders, 1992; Cain, 1998). Designers often think differently than the users of a system,

and the designers can learn a lot by including users in a co-design session (Fisk et al., 2004).

In the co-design workshop conducted in this study, it was found that the participants found it

more logical with a design structured around activities. Even though the research team had ana-

lyzed the web service themselves, done interviews and observations of older adults in use of the

system, they did not consider an activity-based design as an alternative. This showed that the

research team were able to address the older adults’ tacit knowledge by the use of co-design.

By including the users in shaping the design, diverse solutions will occur. If these solutions are

combined with the designer’s ideas, the creativity and innovation will increase (Trischler et al.,
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2017).

Previously, the mindset by the developers and designers has been "one size fits all", but this has

changed to involve that "what works for me, may not work for you". However, the developers

and designers of the public web services interviewed, do not have specific target groups. With

specific focus on a target group, preferably the group with the most digital challenges which in

this case are the older adults, design would generally also target the rest (Fisk et al., 2004). If

users are not involved at all, it will only be the users who are in the same group as the designers

who will be included, and enormous cost could follow.

By including the users, the resistance against not using the web services may decrease, and the

acceptance may increase as their needs are more precisely met. This is graphically illustrated in

Figure 6.1. When the acceptance among the users increases, the users will be more willing to

use the system as they participate in the development. And when they are more willing to use a

system, it will influence the intrinsic motivation positively, which may make it easier to manage

the systems as well (Ryan and Deci, 2000).

Figure 6.1.: An illustration of lower resistance from the users when the involvement increase

6.4.2. The Users are not Involved in the Development of the Conceptual
Model for the System

When the users are not included in the development of the conceptual models nor in the design

of the web services today, it makes it harder for the designers to create conceptual models

matching the mental model of the users.

When a system is already made, the users need to develop their own mental model through in-

teraction with the system, as shown in the Figure 2.3. They get no ability to communicate with

the designers, get instructions or help by those who developed the systems (Norman, 2013).
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They will therefore depend on help from others. If the users are involved in the development of

the conceptual model of the systems, the user’s mental models will not need to be adjusted as

much through the use and through training subsequently (Norman, 2013).

This study illustrate, by an empirical example, the effect of a direct link between the users model

and the conceptual model for the system. In this way the conceptual model become more sim-

ilar to the mental model of the users. As described in Section 5.3.2 in findings, the participants

discussed the system to find a mutual understanding. This made it easier for them to understand

their own- and each others mental model. Since several attendees had never used digipost.no

before, they had not developed a mental model in advance. By creating a mutual understanding,

they developed a kind of a common mental model of the system. This contributed to a more

efficient way to develop the conceptual model for the system which presented their common

mental model.

Through the usability tests of the prototype developed with the older adults and a prototype of

the existing solution, it turned out that the conceptual model made by the older adults though

co-design got a significantly better matched with the mental models of the test persons, than

the one developed by the design team at Digipost. This showed that by doing co-design with

relevant target groups, it can provide better results, even though the design of digipost.no today

is developed over time. This shows that the money used on direct involvement of the users

before and under the design process is well used money which will easily be saved when the

system is developed (Nielsen, 2003).

Even though this research found a better match between the conceptual model made trough

co-creation and the mental model of the users from the usability tests, it may not necessarily

be possible to generalize to other users. If other users were included in the co-design work-

shop, other solution would occur, due to the presumable differences in the mental models. It

is possible that another solution co-designed with other users would have been even better for

the general user. Most importantly, a co-created solution reduces the distance between the de-

velopers and the users, that will help create systems which are easier to use for the end users.

As Norman (2013) stated, it is important with good communication with the users to make good

conceptual models. Since the older adults are more likely to need help when using a system,

it makes it even more important to have a good communication with these group through the

model. It is important that they understand the metaphors, concepts and relationships and map-

ping between the concepts, which contributes to the understanding to ensure that the context of

the design reflects their knowledge (Johnson and Henderson, 2002). This became prominent in

co-design workshop in this research. The attendees were trying to find mapping and metaphors

that fits all the present participants understanding. This helped them express their ideas in a way
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that the rest of the group understood.

As this research found, the designers and developers in public sector often conduct usability

tests. In these tests, the designers evaluate whether the conceptual model of the system is

usable for the end users, and if the users are able to adapt their mental model to the conceptual

model. In recent times, it has become more commonly in the public sector to gain insight to

the users wishes, needs and mental model of the existing service before the designers creates

the conceptual model. This approach is related to the UCD. The UCD approach was also used

by the designers of public web services interviewed in this research. In Figure 6.2, this way of

involving the users is illustrated. The figure is adapted, combined and further developed from

Sanders and Stappers (2008) and Norman and Draper (1986) models.

Figure 6.2.: Model: Third party investigating users needs

In the figure, the researcher (R) is in dialogue with the user (U) and investigate the user’s needs

and wishes before it is interpreted and written in a report. The report are delivered further to

the designer (D) and works as a basis for the conceptual model and further becomes the design

of the system. The person who are referred to as the researcher, can be whichever third-part

who do investigations and gain insight to the user group. It can also be the designer. The ap-

proach of having an intermediary doing the investigations of the users, is a common approach

in UCD where the users needs are seen through reports when developing the conceptual model.

As stated earlier, when there are several intermediaries involved, this may lead to misinterpret-

ations (Courage and Baxter, 2005).
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If the users are involved directly in the design of the systems, there are no need for intermediar-

ies, and less misinterpretations are made. Additionally, the designers are able to access explicit,

observable and tacit knowledge that the users possess (Sanders, 2003). The important role of

direct involvement became prominent in this research. The researcher tried to understand the

users needs using several methods like interviews and observation in different settings. How-

ever, several new insights into tacit knowledge became evident trough the co-design workshop.

There would then be more desirable with a direct link between the users’ and the developer’s

model instead of this intermediary. The value of a direct link was experienced in this research.

By letting the users be part of the design process together with the designers through co-design,

they got an opportunity to influence the conceptual model of the system. This is illustrated in

Figure 6.3. The figure is adapted, combined and further developed from Sanders and Stappers

(2008) and Norman and Draper (1986) models.

Figure 6.3.: Model: Direct involvement

In this figure, the users (U) and the designers (D) develop the conceptual model together through

a co-design session. There are several different activities and methods that can be applied for

this purpose. The designers plays a role as facilitators in a co-design session, in order to provide

the users with a proper mindset in the workshop (Sanders and Stappers, 2008). The users, illus-
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trated in Figure 6.3, can be all the different stakeholder of the system, both service providers,

the end users and other external stakeholders. User’s model in the figure include requirements,

needs, experiences, values, previous knowledge and possible an already existing mental model.

The mental model is probably based on the previous system (either digital or non-digital), and

their ideas of how the new system should work. The designer’s model contains previous know-

ledge and assumptions which the designer must try to put aside. The designers role is in this

context is to facilitate the users in the designing of the shared conceptual model and the design

of the system. This shared conceptual model becomes the base when implementing the system.

Then it is likely that the conceptual model is matching other users mental model better as well.

The discussed value of making a shared conceptual model through co-creation is supported by

the findings in this study.

This research gives an empirical indication for developing the Figure 2.3 from Norman and

Draper (1986) (and frequently reused, e.g.: Papantoniou et al. (2002); Stone et al. (2005))

and the co-design part of Figure 2.1 from Sanders and Stappers (2008) and combine the two

theories as illustrated in Figure 6.3. By combining the theories it is easy to see that the users

works as co-designers to create a conceptual model for the system, where the designers works

as facilitators (Sanders and Stappers, 2008; Sanders, 2003). This makes the conceptual model

matching better with the mental model of the users. The research team encouraging other

researchers to do more empirical studies to strength the indication for the connection between

the theories. This could probably make it easier for the designers and developers. In addition

the authorities can understand and discover the benefit of the direct involvement of user in the

development of conceptual models.

6.4.3. Implications for Practise

Based on the findings, a list of recommendations for the design process was made. This sum-

marize useful steps to keep in mind while doing the design process:

• Involve the users directly in the pre-design and design process.

• Find a proper target group: it can be useful to choose the group with the most digital

challenges, since good design for them, generally is good design for everyone.

• Designers and researchers should facilitate the participants in the co-design, but still let

users find the solutions themselves.

• Let the participants brainstorm individually first. Afterwards let them brainstorm in

groups where aspects could be discussed so that more ideas could evolve.

• Facilitate activities where their mental model can be observed.

• Facilitate activities to investigate the useful features and prioritize features of the system.

• Facilitate activities where the participants can prototype their ideas.
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6.5. The Cost of not Involving Older Adults is Unknown

The main factors of the establishment of "digital by default" in the public sector, were to save

money and find a more efficient use of resources, in addition to providing the users with high

quality services. This research showed that the older generation are not satisfied with the public

web services.

Today, people are automatically opting in for digital correspondence. There may be an underly-

ing consciousness from the authorities’ perspective, because they want people to become digital.

Consequently,the proportion of those who manage to opt out of digital correspondence, and by

definition have the least digital competency, is low. The number is artificially low, according

to indications from this research. As a result, the authorities are provided with a misleading

number of citizens struggling with the digital world.

Even though digitalization may cause huge savings, the people who are left behind may be a

bigger cost. However, it may be more expensive than including the marginalized group. In the

short term, savings may arise. In a longer perspective, the expenses may be bigger, both for the

society and for the individual.

Cost for society:

• Improved design: It is more expensive to change the design when the system is already

developed than before the implementation (Stappers, 2006).

• If the systems are not good enough, they have to be continuously upgraded. This espe-

cially applies to web services, where the upgrades happen automatically without inform-

ing the users.

• Education: The need for courses and training increases if the users have to learn a new

interface of the system.

• Resources for support: If the systems are difficult to use, more people need help while

using them.

• System not in use: If the systems are difficult to use there is a risk that people may give

up trying and call for help as they used to.

Cost for the individual:

• Being marginalized from the society.

• The feeling of being unsuccessful.

• Decreased sense of achievement. They may not be able to do things they mastered before

the digitalization of the public systems.

• Affecting their mental health.
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Since the public web services are delivered to all Norwegian citizens, it may be a challenge

to develop intuitive systems that target everyone. The authorities need to consider multiple

perspectives and interests. They need to ensure a sustainable future for the country while still

considering the individual citizens’ satisfaction.

Nevertheless, their focus may be wrong when they order development of new systems. As

found in interviews with the different representatives of the web-based public service, they

prioritize the needs of the different sectors, along with regulations and decisions made by the

authorities. The actual users are not prioritized, neither private users nor users on the service

side. Svanæs and Gulliksen (2008) also recognized this structure and prioritization in hospitals,

where the users of the systems were not considered in the development of new systems. Those

who develop the public web services need to develop features based on orders from the different

departments, and receive financial support to realize these orders. The orders do not consider

the overall structure of the system.

This prioritization may be related to how the authorities measure their gain and success. Today,

it seems like success is measured in the savings they do in the development of new systems,

which was also seen as an important business-strategy in the study by Brenes et al. (2008). The

Norwegian authorities should rather measure their success and gain by user satisfaction (Tvedt

et al., 2009), and the number of people who actually utilizes the digital web services.

The authorities focus on developing digital solutions rapidly. In the short term, this makes

the authorities reduce cost, but this may lead to systems with lower quality (Hartson and Pyla,

2012). This results in systems that need to be further developed subsequently. It also induces

difficulties for the users and a low user satisfaction. To handle this problem, more insight into

the end users is required, through involving them directly in the development process. When

the users are directly involved, the developers and designers will gain more insight in how and

what to develop. Today, the authorities allocate an insufficient amount of money for user in-

volvement. Nielsen (2003) supports the need for money allocated to increase the usability of

the systems. By involving the users in the digitalization of the public sector, the authorities

will reduce the cost in the longer term. The systems developed through user involvement gives

a higher quality for the users. This also gives a higher satisfaction among users (Steen et al.,

2011).

The authorities also wish to create more self-service systems, where the users actively take part

in serving themselves. This will save public resources, which can be allocated to do other im-

portant tasks. The online banking systems include the users as workers by letting them provide

feedback on what the users need, in order to make the systems more usable. This may lead to

several people utilizing the services. However, the inclusion of users are in contrast with the
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authorities’ mentality, as they wish to include the users by making them a "working customer".

In this study it was evident that not everyone had the needed skills to be a working customer.

This confirms the findings from the research made by Dunkel and Voß (2004). If self-service

strategy is desired, the solution should be influenced by the users feedback and level of skills.

The skills of the customers are a valuable economic asset for the authorities (Rieder and Voß,

2010). This may be a reason why they have a large focus on increasing the digital competency

among the citizens by providing courses. Nevertheless, the courses help to handle the already

existing problem. Instead of trying to cope with the problems, it may be more important to

uncover why the problem occurred in the first place. When developing user friendly systems

that matches the citizens needs, the reason behind the problem may become clear. This will

affect the authorities and municipalities positively, as less resources are needed to increase the

competencies of the weakest groups.

If the self-service systems were easier to use, they would also require less skills. The users

would be provided with more efficient service and additional control over the information con-

cerning them. When users manage to use the services and understand the value of the digital

service, this will also increase the value for the service providers. The research team would

never have come up with the design solution presented in Section 5.3.1 without having the at-

tendees at the co-design workshop expressing their thoughts through illustrations. It is neither

time consuming, nor does it require a lot of resources to this kind of user involvement. It could

even save the designers time they would have spent discussing different options.

The research team wants to encourage both the authorities and the different providers of web-

based public service to make a clear strategy for the cost of not involving the users in the process

of designing the systems. A well thought out strategy yields more deliberate choices. If this

examination supports the findings from this study, co-creation will hopefully be included in

future orders from the authorities.

6.6. Co-creation Could be a Solution

As earlier discussed, co-creation turns out to be a useful tool, which matches the conceptual

model designed for the system closer to the mental model of the users. The example from the

co-design workshop in this research did not require much resources to conduct. However, the

outcome turns out to be significant. At the same time, it could have been more time consuming

for the designers to discuss what they thought would be the best solution. The internal solution

among the designers may not fit the users idea about how the end product should be. The users

are likely to have another mindset than the designers. Due to this, including the users directly in
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the process is important, instead of letting the designers guess what would be the best solution

for the users.

Co-creation is more than just co-design workshops. Including all the aspects related to the prob-

lem area is important. All the stakeholders involved should be included to make sure their needs

are considered. It could be interesting to involve different types of stakeholders in a common

workshop to see how this influences their understanding of each others needs.

It is a risk that results from co-creation are not used after the workshops and field work are

finished. To prevent this, it is important with proper tools which communicates what the actual

contribution from the co-creation is. This research indicates that involving the theory of con-

ceptual and mental model may be a tool helping to concretize the contribution. When having in

focus that the conceptual model for the system needs to be developed together with the user to

match their mental models, it is easier to see the benefits of designing together with the users.

Co-creation also require everyone to be at the same level. The problem of utilizing the results

from co-creation also relates to the challenges to make use of co-creation in a broader perspect-

ive where many different actors are involved in a complex system. It is often several actors

involved in the developments of public systems and several services are often linked together. It

is important that all the different actors take part in the co-creation processes in order to obtain

a good communication and a mutual understanding of the needs, which lead to an end product

that match the mental models of the users.

It is important to remember that co-creation is only one possible solution. It could also be

other methods improving the situation. The most important is that the users need to be directly

involved, to ensure that the their actual thoughts, needs and tacit knowledge are included.

6.7. Limitations

Time and resources for this project were restricted. If given more time, the research team would

have done a more thoroughly exploration of the problem area and performed co-design work-

shop for other web-based public service to identify patterns. It would also be interesting to talk

with the older adults’ relatives, the different instances of Difi, and other voluntary organizations

like Senior ICT, in order to understand their point of view. These perspectives were not included

in the research due to lack of time and resources.

The research team consisted of two persons, with the assistance of one supervisor. Limited re-

sources made it difficult to identify and observe all the aspects of the older adults’ experiences

with the digital everyday. By recruiting a larger selection of older adults the information base

would be more extensive. The research team chose to focus on older adults who were motivated
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to learn and wanted to share their experiences with the digital everyday life. If a more diverse

range of older adults were recruited, the research could have explored into a broader user group

with more diverse challenges. The selection did also contains more women than men, as they

signed up to participate in the study.

All of the web-based public service involved in this research contain sensitive information and

require secure login. This circumstance made it difficult to fully investigate the usage, as not

all participants accepted to share their sensitive information. One attendee even chose to can-

cel the interview to avoid giving access to the sensitive information, which the research team

respected. The research team chose not to conduct any video recordings of the interviews and

observations regarding ethical considerations of the attendees. However, video recordings could

have provided the research team with a more efficient and thorough analysis of the older adult’

experiences concerning the use of digital web services.

In human research, human errors will always be a risk. This include the researchers ability to

understand the situation properly, and also unpredicted occurrences. For instance, some par-

ticipants became ill or forgot the appointment. This is more likely to happen to older adults,

considering their age and health. This resulted in canceled and rescheduled interviews, and also

less attendees than planned in some of the activities. For instance, one participant forgot the

agreement to attend the co-design workshop. It was impossible to find a replacement as the

research team did not get any notice.

The eye tracking tools that were used in the usability tests required the participants to conduct

the test within a lab and with a unfamiliar computer. This could potentially have affected the

results as they were not using their own computer, nor being located in a familiar environment.

Further, some older adults in this research preferred to use tablets instead of a computer. The

use of computers in the usability test, may therefore have affected the findings.

6.8. Research Critique

Even though the researchers were critical to the sources of information used in the study, some

news articles were included. However, the news articles were only used as examples, and do

not provide the main source of information in any case. News articles often presents only one

perspective and may adjust some facts to fit their stories, which is important to keep in mind.

The involvement of older adults in the digital life is a complex problem, and there are many

factors affecting how the older adults cope with the increase digitalization (Friemel, 2016).

Several factors, like how to motivate people that are not involved in the digital everyday, tools
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that can help them cope with their physical challenges and social contexts like the degree of

Internet usage in their social networks, were not investigated in this case study. If more factors

were included in this study, the case study would have been even more complete.

The participants in the study were all from the same geographical area which may have affected

the results. The older adults from this area may not represent the same group located other

places in Norway. The situation in Trondheim may also differ due to the focus areas and avail-

able service in the municipality and county compared to other municipalities and counties.

As mentioned in the limitations, there was a higher selection of women participating in this re-

search than men. The recruiting were done by sending an email asking for participants. The first

respondents were included in the selection. This resulted in more women answering, than men.

If the research team had influenced the selection by recruiting men in specific, the selection

could have been more balanced. However, the research had male participants in all the conduc-

ted activities. Concerning the usability test, the research team focused on recruiting participants

who had no prior knowledge regarding the developed designs in the co-design workshop. This

was done to obtain reliable results regarding the usability of the system.

In the usability test there were five participants. This number is stated by Nielsen (2012) to

be an ideal number to discover all usability problems as if you have had many more attend-

ants. Nevertheless, in an eye-tracking session the recommended number of participants is said

to be 39, as this would provide better heatmaps for comparing the participants and analyzing

the overall experience (Nielsen, 2012). To obtain a better comparison between the heatmaps, it

would have been beneficial for the research team to increase the number of participants in the

usability test. However, the main focus for the usability test was to compare the two prototypes

developed. Considering this focus, five participants is a proper number. Additionally the older

adults attending the usability test were located in the same room after they had tested one pro-

totype. Even though the research team made it clear that their experiences with the prototypes

was not a convenient topic for their conversation, it is possible that it was discussed anyway.

This may have affected the SUS results and their answers as they were able to discuss their

opinions about the design.

The social desirability (Podsakoff et al., 2003) may also affect results in this research. The

participants were informed about the purpose of the research, which may have influenced their

behaviour. The participants may have answered what they thought the research team wanted to

hear. This may include their potential problems using the web services and also what causes

the problems. Social desirability is not easy to completely avoid. However, the research team

tried to deal with this issue to the best possible extend. When observing the participants in the

use of the services the actual experiences is hard to hide and the research team managed to get a
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more correct understanding of the situation. The risk of social desirability is also applicable to

the interviews with developers and designers of public web services. The research team’s focus

on older adults in the digitalization may have affected them to present their work on inclusion

as best as possible. Additionally, the research may have influenced them to become more aware

of who to include and how to include the users in the development process in the future.

All participants in this study knew they were observed by the research team when interacting

with a public web services. This was done to maintain the ethical rights for the participants.

However, it is important to notice that this may have affected how the participants behaved or

used the public web services. A common reaction when knowing people are watching how

one perform a task, is to be stressed. This was also observed in this study, but it became less

affecting when the attendees got used to the researchers’ presence.

Some findings from this study may be affected by the researchers prior knowledge about prob-

lem area and theory. As this research was conducted with an inductive and exploratory ap-

proach, it required the researchers to stay open minded and learn throughout the investigation.

Even though the researchers tried to put aside assumptions and previous knowledge, it is always

a risk of affecting the mindset. This bias was also a risk in inductive analysis, where the analysis

may be affected by prior knowledge and pre-assumptions.

The research team initiated the research by trying to use affordance and awareness theory as

possible tools to target the area of concern. Throughout the exploratory case study, this theor-

etical base was shown to not be the best approach. There may be bias related to some findings

due to some questions focusing on affordance and awareness. These findings were not included

in the further research. However, the researchers asked several open questions, which were

valuable for the further study.

There are several methods and approaches to conduct a co-design workshop. This research

presents a co-design workshop containing three methods. It is important to notice that by using

other methods, or the same methods with different participants the results may differ.

6.9. Future Work

Even though there are different research containing recommendations when designing for older

adults, they do not address the older adults desires, needs and logic related to public web ser-

vices. This study indicates the appropriately of doing more research related to involving the

older adults directly in the design process of the web-based public service.
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The public web services need to fit a huge range of users. To handle the variety, a good ap-

proach may be to focus on the user groups that do not manage the use of these services. This

research found that there are not only older adults who struggles with the web-based public

services. This also applies to immigrants, people with psychological challenges, people with

physical disabilities and younger people with low motivation for usage.

The situation regarding the older adults in the digitalization is complex. There are many as-

pects that were not included in this research and require additional investigation. This involves

variation in motivation, competency and demographic aspects, different levels of digital divide,

social context and support network surrounding the older adults. It would also be useful to

develop new tools to compensate for physical limitations.

This research indicates that the older adults have another mindset than younger people. They

tend to think in activities, boxes and images, not in a taxonomy structure like many web services

are structured today. Considering the limited participants in this study, it requires more thor-

oughly research in order to determine patterns among older adults. Additionally it would have

been interesting to conduct co-design workshops with other public web services than digipost,

to compare different web services.

In this study it is suggested to use theory on conceptual and mental models as a tool to get

use of findings from co-creation. There is need for more research on the connection between

conceptual- and mental models and co-creation.

It may also be interesting to create a course for developers and designers of the public web

services regarding how to involve users directly in the development process. Through a course

they can learn from others and acquire new methods to obtain knowledge of the potential end

users and also how to make use of the results.

The research team encourage designer and developers to cooperate closer with SeniorNet and

other non-governmental associations as it will expand their knowledge regarding the least di-

gital groups in society.

Last but not least, the research team recommends the public authorities to investigate the cost

of not involving the users direct in the development process of the web-based public systems.
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This chapter will summarize the study and provide a conclusion based on the research ques-

tions, findings and contribution.

The Norwegian authority wants to digitalize the Norwegian society and rapidly develop web-

based public service to increase the efficiency and lower the financial expenses. Due to rapid

development and systems being ordered by the authorities, the end users’ needs are not con-

sidered. This induces that the web services subsequently need to be redesigned, which in longer

terms will be expensive. Also, by developing web-based public service that are not usable for

the weakest groups in society, the weakest group will be marginalized. This marginalization

will provide the individual citizen with less empowerment and control over their own lives,

which may contribute to negative effects on their self-esteem. The older generations are among

the most vulnerable, but this also applies to younger generations.

The older adults participating in this study experienced challenges with the use of web-based

public service. They also struggled coping with the rapid development and they expressed des-

pair of being marginalized and left behind in the digital society. The older adults feel forced

to use the digital services delivered by the public sector, as there are no competitors. Con-

sequently, they are dependent on help by family or voluntary organizations like SeniorNet to

master their everyday life. The public sector do not provide enough resources to cope with this

problem, which leads private organizations and families to handle the large amount of people

being marginalized.

The development process in public sector today is dominated by digital solutions being de-

veloped based on commissions from various authorities. These orders provide less opportunity

for user involvement. Even though the developers of public web services has grown a higher fo-

cus on their users, they often include users only through the validation of the developed design.

This is done through usability testing. The developers has also seen the importance of gaining

insight into the user’s needs before developing the systems. Nevertheless, none of the de-

velopers involved in this study include the users directly in the design process. In this study,

it was shown that by involving the end users directly through co-design, new and more cus-

tomized solutions can be developed. By involving the users in the development process, the

conceptual model of the system will reflect their needs, and the adaption to the users mental
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model will be more efficient. This will further decrease the chance of having to redesign the

systems subsequently. The involvement of users do not necessarily require much resources, or

needs to be time consuming. Today, the developers and designer do not have a clear strategy

of how to specify a target group for the web-based public service. It may therefore be efficient

to target the weakest groups, as earlier research indicates, the design will also provide usability

for more experienced users.

This study indicates that co-creation by involving the intended end users in the development

process of a system could be a good solution to create systems that matches the users needs and

demands. The theory concerning conceptual- and mental models could be an useful tool to take

advantage of the outputs from the co-creation work.

Based on these indications, the research team recommend the public sector to consider, to a

much greater degree, the possibilities for early and direct involvement of the users in their work

with web-based public service. If this will be too ambitious, a clear strategy examining the cost

of not involving the users will be recommended. The strategy should include both cost for the

individual citizen and for the authorities, in order to make a conscious decision.

Early and direct involvement can provide large economical savings for society, and simultan-

eously improve the situation for the individual citizen.
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Terminology

co-creation Co-creation refers to the collective creativity between users and designers through

the entire development process. All relevant stakeholders are directly involved (Sanders

and Stappers, 2008).. 2, 4, 7, 9, 10, 20, 21, 37, 51, 71, 74, 77, 78, 84

co-design Co-design is an instance of co-creation which refers to the direct involvement of

users collaborating together with designers in the design process (Sanders and Stappers,

2008).. 3, 9, 10, 24, 29, 32, 35, 51, 55, 57, 65, 67–69, 71, 73, 77, 83

conceptual model Conceptual model refers to the high-level, simplified explanation of de-

scription of how a system work based on the designers understanding of the area of con-

cern, technology and environment (Norman, 2013).. 2, 3, 10–12, 29, 32, 58, 70–74, 77,

78, 83

digital by default Digital by Default is a new Norwegian strategy which involves that all

communication with the public sector should become digital (Digital agenda Norway,

2012).. 1, 12, 75

digital divide Digital divide is a divide between the once managing the use of digital services

and those who are not (Friemel, 2016). According to Friemel (2016) there are three levels

of digital divide: "first-level" digital divide, "second-level" of digital divide and a "grey

divide".. 1, 13, 50, 61, 65, 82

digitalization Digitalization is a term that refers to process of converting information into a

digital format. In this case going from analogue services to services on the Web.. 1–3, 7,

13, 15, 18, 19, 23, 28, 37, 41, 58, 59, 61–63, 75, 76, 81, 82

direct involvement Direct involvement refers to the users being involved directly in the de-

velopment process aligned with the designers.. 2–4, 19, 55, 69, 71, 73, 74, 84

extrinsic motivation Extrinsic motivation refers to the willingness to do a task in order to

attain an instrumental value (Ryan and Deci, 2000).. 3, 7, 15, 16, 62

fuzzy front end Fuzzy front end refers to the early phase of the co-design process (Sanders

and Stappers, 2008).. 9
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Terminology

intrinsic motivation Intrinsic motivation relates to an individual’s genuine interest and will-

ingness of doing a task for the inherent satisfaction by doing it (Ryan and Deci, 2000)..

3, 16, 62, 64, 70

marginalized Marginalized refers to the older adults’ experience of being excluded in soci-

ety (Rønning and Sølvberg, 2017).. 75, 83

mental model Mental models are models in people’s minds of how they think things work,

formed through experiences, instructions and training. The mental models are developed

while interacting with the system (Carey, 1986).. 2, 5, 7, 10, 11, 18, 29, 32, 58, 70, 71,

77, 78, 82–84

older adults Older adults, or elderly, refers to the target group of retired adults in the age

range of 67 and above.. 3, 4, 7, 12–14, 21, 22, 26, 28, 29, 37, 40, 46, 47, 61–67, 71, 83

participatory design Participatory design refers to the approach that focuses on designing

with users in the development process (Ehn, 1988).. 7, 8

pre-design Pre-design refers to the early phase of the co-design process (Sanders and Stap-

pers, 2008).. 9, 69, 74

system image The system image is the actual product or system and supporting documents,

training, etc. The system image present the functionality to the user (Stone et al., 2005)..

10–12

thematic analysis A widely uses method to analysis data qualitatively through finding pat-

terns across the data collected (Oates, 2005).. 34

User-centered design User-centered design is an approach that focuses on the users and the

usability of the system in the development process (Norman and Draper, 1986).. 7

web-based public service Web-based public service involve all public services located on

the Web.. 3, 4, 13, 18, 21, 26, 37, 45, 48, 51, 54, 55, 59, 61, 64, 68, 76–79, 81, 83, 84

working customer Refers to the customer doing self-service and creating value to them-

selves, other customers and to the service (Rieder and Voß, 2010).. 1, 12, 77
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Acronyms

DNB The Norwegian Bank. 44, 46, 53, 61, 67

HCI Human-Computer Interaction. 7

ICT Information and Communication Technology. 3, 12–15, 28, 33, 40, 51, 65

NAV Norwegian Labour and Welfare Administration. 1, 43, 55, 59, 62

NSD Norwegian centre for research data. 35

NTNU Norwegian University of Science and Technology. 26, 30

PD Participatory design. 8, 9, 37

SUS System Usability Scale. 24, 29, 33, 55, 58, 80

UCD User-centered design. 7–9, 72

UD Universal Design. 67
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A. NSD Approval

This appendix present the NSD approval who confirm the data collection and how personal

information is treated in this study. Additionally the research team decided to make a written

consent forms based on the feedback from NSD. Throughout the research process, the research

team realized it would be necessary to video record the co-design workshop to be able to ana-

lyze the session afterwards. In addition, the research team wanted to video record the usability

tests using eye tracking to be able to analyze the usability tests in detail. Video recording were

therefore added to the list in the consent form for the co-design workshop and the usability tests.

First the original approval is presented. Then the consent form is presented, called "Samtykke

til deltakelse", and afterwards the approval of the change request is presented.
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B. Analysis of Web Services

This appendix contains an analysis of some of the public web services studied in this project.

This example contains an analysis from an awareness perspective. This analysis is from the re-

searchers perspective with theory from the field of awareness in mind. The researchers analysis

were done separately from the field work to understand the web pages in details. The appendix

contains a table defining the dimension of awareness from the theory and analysis of nav.no,

helsenorge.no and digipost.no based on this dimensions.

The researcher were also doing a similar analysis with theory from the field of affordance in

mind, but this is not included in the appendix.

105



B. Analysis of Web Services

B.1. Dimensions of Awareness

Dimension Definition Reference to liter-
ature

Collaboration
awareness

"Collaboration awareness is defined as the up-to-the-moment understanding of another
person’s activities in a group environment, including information about who else is using
the system, where they are working, and what they are doing"

(Lauwers and Lantz
1990, Dewan and
Choudhary 1991)

Workspace aware-
ness

"Workspace awareness is the up-to-the-moment understanding of another person’s inter-
action with a shared workspace"

(Gutwin, 1997)

Shared awareness "Distribution of general information about the environment, both physical and social. Such
information includes who is here, what they are doing (if they want this to be known),
whether they are available for interactions, and what is happening in the common areas."

(Borning, 1991)

Mutual awareness "Mutual awareness refers to a fundamental quality of collaborative work, the ability of
co-workers to perceive each others activities and expressions and relate them to a joint
context."

(Rittenbruch, 2009)

Peripheral aware-
ness

"The kind of awareness we are after is our ability to maintain and constantly update a
sense of our social and physical context. We do so in an apparently effortless manner and
without being aware that we do so, - at least until something happens that is out of order
and makes us raise our level of consciousness."

(Pedersen, Rønby &
Sokoler, 1997)

"Peripheral awareness is the awareness if information that is not the main focus, and for
easy access to resources."

(Grudin, 2001)

"The notion of peripheral awareness denotes the way in which some systems present in-
formation to their users, i.e. without requiring the focus of their attention."

(Liechti, 2000)

Contextual aware-
ness

"Contextual awareness should allow for individual work styles and provide information
that is relevant for the respective task at hand."

(Gross, 2013)

"Contextual awareness is important, because the information presented to users (e.g. the
identity of only a small subset of all other users) and the presentation of this information
(e.g. notification modalities) should dependon the user situation."

(Liechti, 2000)

Passive awareness "We discuss a study of shared editor use which suggests that awareness information
provided and exploited passively through the shared workspace, allows users to move
smoothly between close and loose collaboration, and to assign and coordinate work dy-
namically. Passive awareness mechanisms promise effective support for collaboration re-
quiring this sort of behaviour, whilst avoiding problems with active approaches."

(Dourish & Bellotti,
1992)

General awareness "The pervasive experience of knowing who is around, what sorts of things they are doing,
whether they are relatively busy or can be engaged, and so on."

(Gaver, 1992)

Situational aware-
ness

"The perception of the elements in the environment within a volume of time and space, the
comprehension of their meaning, and the projection of their status in the near future."

(Endsley, 1988)

Background aware-
ness

"The background awareness creates a sense of what happens at other sites; the group meet-
ings were occasions to work together. Both contributed to a sense of shared experience
and culture."

(Bly, 1993)

Reciprocal aware-
ness

"The distinguishing aspect is the reciprocity of the interdependence, with each unit posing
contingency for the other."

(Thompson, 1967)

Table B.1.: Dimensions of awareness
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B.2. Helsenorge.no

B.2. Helsenorge.no

This section contains one example of the analysis done from the web page helsenorge.no. The

shown analysis is from the steps from logging in to the web page and look at the prescriptions.

Some screenshots from the part of the web site analyzed in this example are visualized in Figure

B.1, and the analysis is presented in Table B.2. Both positive and negative aspects related to

awareness are included.

Figure B.1.: Web page helsenorge.no

107



B. Analysis of Web Services

Dimension Analysis of helsenorge.no
Collaboration

awareness

- Does not support for collaboration with other users.

+ Supports for collaboration with employees on helsenorge.no through phone.

Workspace

awareness

- Does not support information about other users interacting with the website. Work-

space awareness is strongly connected to proximity of colleagues working in real-

time, which is not supported easily through a web service.

Shared aware-

ness

+ With the usage of images of doctors on the front-page creates an environment of

confidentiality and safety.

- No information about what is happening in the common area.

- No images is visualised to get a shared awareness when logged in.

Mutual aware-

ness

- No support on mutual awareness as danskebank and users cannot immediately get

same awareness through the web service without the users taking contact.

+ Supports mutual awareness when users press "Avtal m¯te" and they meet up with

a mutual awareness of situation.

Peripheral

awareness

+ When logged in all information are displayed in hvite boxes, "Meldinger",

"Timeavtaler", "Henvisninger", "Resepter", etc.

+ No irrelevant information are shown when logged in.

Contextual

awareness

+ Information relevant to log on to helsenorge are clearly visualised with a blue

button on the middle of the page with "Logg inn".

+ Does provide for individual work styles. Different ways to log in; BankID, mobile

bankID, buypass, commfides.

- When logging in, the standard language which is Norwegian becomes English.

- When logged in, there are no ’frequently used’ health services listed at the top,

rather are all services listed in boxes.

Situational

awareness

+ The web page contain enough information to perceive. All services are listed and

an ability to see events with new updates.

+ Space gives information through informative symbols, like calender for appoint-

ments, medisin for prescription and a doctor for changing RGP.

- Comprehension of the information and projection of future actions is not visualised

in any ways.

General

awareness

There are no support as users are not able to sense other people. They cannot relate

to shared culture.

Reciprocal

awareness

+ Supports reciprocal awareness when user contacts helsenorge by pressing "800

HELSE" or "Kontakt oss" or the orange drop-down question-mark on the right side

on the front-page or when logged in.

Table B.2.: Analysis of the webpage: helsenorge.no
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B.3. Digipost.no

B.3. Digipost.no

This analysis basis on how to log into digipost and being aware of new letters. The process is

visualized with images in Figure B.2, and the analysis is presented in Table B.3.

Figure B.2.: Web page digipost.no
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B. Analysis of Web Services

Dimension Analysis of digipost.no
Collaboration

awareness

- Does not support for collaboration with other users.

+ Supports for collaboration with the digipost employees through "Hjelp"-tab on

the top of page: phone, email, frequently asked questions and "Gi innspill" at the

bottom of the page.

Workspace

awareness

- Does not support information about other users interacting with the website. Work-

space awareness is strongly connected to proximity of colleagues working in real-

time, which is not supported easily through a web service.

Shared aware-

ness

+ With the usage of images of people using digipost and postmen during different

generations shows that this web service is the new future and everyone can use it.

- No information about what is happening in the common area.

Mutual aware-

ness

- No support on mutual awareness as digipost and users cannot immediately get

same awareness through the web service without the users taking contact.

Peripheral

awareness

+ When logged in, information is shown in a list-view on left side; "Postkassen",

"E-kvittering", "Utkast". The peripheral information is well structured

Contextual

awareness

+ Information relevant to log on to helsenorge are clearly visualised with a red

button on the middle of the page with "Logg inn" og "Logg inn" on top of the page

in white.

+ Does provide for individual work styles. Different ways to log in; minID, BankID,

mobile bankID, buypass, commfides or with username/password

- No symbols for logging in.

Situational

awareness

+ The web page contain enough information to perceive. All services are listed and

an ability to see notifications with new updates in the postbox.

+ Space gives information through informative symbols, like a postbox for new post,

paper plane for sent mails.

- When pressing "Hjelp" when logged in, the user are redirected to another page,

which can mislead the users as the user interface changes.

- Comprehension of the information and projection of future actions is not visualised

in any ways.

General

awareness

There are no support as users are not able to sense other people. They cannot relate

to shared culture.

Reciprocal

awareness

+ Supports reciprocal awareness when user contacts digipost by pressing "Hjelp" in

the tab on the top, or "Kontakt oss" on the bottom on front-page.

Table B.3.: Analysis of the webpage: digipost.no
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B.4. Nav.no

B.4. Nav.no

Through observations of members in Seniornett Trondheim, NAV is mainly used to get inform-

ation about the pension payments. For that reason, an analyze considering this mainly used

activity is used to examine the support of different dimensions of awareness in the web service.

Screenshots of the service is visualized in Figure B.3, and the analyze is presented in Table B.4.

Figure B.3.: Web page nav.no
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B. Analysis of Web Services

Dimension Analysis of Nav.no/person/pensjon
Collaboration

awareness

- Does not support collaboration on the website.

+ Supports for collaboration with the nav employees through chat or phone.

Workspace

awareness

- Does not support information about other users interacting with the website. Work-

space awareness is strongly connected to proximity of colleagues working in real-

time, which is not supported easily through a web service.

Shared aware-

ness

+ Supports interaction with NAV by "Spør oss om pensjon"

- No informative images which older adults can relate to.

- No information about what is happening in the common area.

Mutual aware-

ness

Nav and the user does not have mutual awareness as the user have it’s own personal

information and Nav’s got their own internal information.

Peripheral

awareness

Additional information than the goal, like other topics in NAV, can be found under

dropdown-menus such as "Person", "Bedrift", "Nav og samfunn" or "Ditt nav".

+ When logged in the user are able to choose different topics of "Din pensjon"

presented as a list in the left hand side.

Contextual

awareness

+ Information relevant to find the correct pension is given with boxes where users

choose their year of birth.

- (or +) Does not support different work styles as the users need to follow a pattern.

Situational

awareness

+ Provides choices for the user to perceive, needs to click on the correct one to get

correct inputs to continue with.

- Space gives no information through informative images to perceive information

- Comprehension of the information and projection of future actions is not supported

through the design

General

awareness

+ Users can relate to shared culture with "Finn svar pÂ nav.no" where questions

frequently asked are listed.

Reciprocal

awareness

+ It is possible to obtain reciprocal awareness when user contacts NAV by pressing

"Kontakt oss" on the main page or by pressing the question-mark for help

+ Ability to chat with Nav when interacting with the page

- Difficult to find the chat for interaction.

Table B.4.: Analysis of the webpage: nav.no/person/pensjon
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C. Framing

This appendix presents two conceptual frameworks that were considered as framings early in

this study. First, the awareness framing is presented, secondly the affordance framing is presen-

ted.

C.1. Awareness
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C. Framing

C.2. Affordance
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D. Observation Guides

This appendix presents the observation guides made by the research team to the observation of

the digipost course, helsenorge course and the usability test.
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D. Observation Guides

D.1. Course: Helsenorge.no

This observation guide was used in the course about helsenorge.no. It shows the questions that

were presented to the attendees in the course about helsenorge, and a description of what to

observe for the different questions.

Helsenorge.no 

Observasjonsguide 
Overordnet mål​:  
Observerer og lytte til hva de sier (subjektivt) 
om utfordringer 
Generelt​: 
Se etter ting som er utfordrende, hvorfor er 
det utfordrende? 
Spør de hva de tenker og tror kommer til å 
skje eller hvorfor de har problemer. 
 
 
Ser de statusen på reseptene og skjønner 
hva dette betyr? 
 
Skjønner de hvordan de kan få mer 
informasjon, at de kan trykke på selve ruten 
eller pilen, hva velger de i så fall? 
__________________________________ 
 
 
 
Skjønner de at de kan får mer informasjon 
ved å bruke spørsmålstegn-ikonet? Er dette 
noe de er kjent med og bruker? 

___________________________________ 
 
 
 
Finner de kjernejournalen under “Innhold i 
journaler og helseregistre“ lenger ned på 
siden selv etter at det ser ut som det “tar 
slutt”? 
Åpner de alle kategoriene i kjernejournalen 
samtidig, eller en og en av de. 
 
 
Leser de seg frem til hvordan de kan finne 
ting? 
Skjønner de at + tegnet kan brukes til å 
legge til ny informasjon? 

 

 
Oppgaver uten forklaring 
(Be om et oppgaveark med forklaring hvis du 
ønsker dette.) 
 
Steg 1: ​Logg inn​ ​på Helsenorge.no med 
BankID  
___________________________________ 
 

Resepter 

Oppgave 1:​ ​Hvor mange resepter har du 
fortsatt mulighet til å hente ut? 

Oppgave 2:​ Har du hentet ut den nyeste 
resepten din tidligere? 

___________________________________ 

Helsekontakter 

Oppgave 1:​ Hva vil det si å være 
primærkontakt i helsetjenesten?  
 
___________________________________ 

Kjernejournal  

Oppgave 1:​ Finn din kjernejournal og se 
hva slags informasjon som allerede er 
registrert om deg der. 

 

Oppgave 2:​ Legg til informasjon i din 
kjernejournal 

a) Legge til pårørende 
b) Legge til helsekontakter 
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D.1. Course: Helsenorge.no

 
 
 
 
 
 
___________________________________ 
 
 
 
Trykker de der det står “Vis registrerte 
egenandeler”, eller bare generelt i ruten? 
 
 
 
___________________________________ 
 
 
Se om de har lagt merke til denne 
muligheten. Og at de kan kommunisere med 
folk gjennom nettsiden 
___________________________________ 
 
 
Husker de av for bare fastleger de kan bytte 
til, eller bruker de filtreringsmuligheten i 
tabellen? 
Ser de på antallet ledige plasser eller på 
forskjellen på knappene i handlingskolonnen 
(sett på venteliste vs bytt) 
 
Trykker de på tilbakeknappen eller på 
“Endre område/søk” over tabellen? 
 
 
Trykker de på den lille pilen til venstre i 
raden i tabellen, eller bare hvor som helst i 
tabellen for å finne ut dette? 
 
 
Tror de at de setter seg på venteliste med én 
gang de trykker på “sett på venteliste”, eller 
regner de med at de må bekrefte valget før 
det er gjennomført? 

 
c) Legge til sykdom og kritisk 

informasjon (hvis du har) 
 
Oppgave 3: ​Se på informasjonen du har 
lagt inn i kjernejournalen 
___________________________________ 

Frikort og egenandeler 

Oppgave 1:​ Finn dine betalte 
egenandeler i egenandeltak 1 i 2018 

Oppgave 2:​ Hvor mange egenandeler 
betalte du i 2017? 
___________________________________ 

Hjelp 
Oppgave 1: ​Finn mulighet for å få hjelp fra 
helsenorge inne på nettsiden. 
___________________________________ 
 

Bytte fastlege 
 
Oppgave 1:​ Finn ut hvilke fastleger som er 
ledige i Trondheim i Trøndelag 
rhrjhjrjkrrkrkrkr 

Oppgave 2:​ Finn ut om Marthe Kjeldstad 
på Ringve Legesenter har ledig plass til 
flere pasienter ved søk på navnet 
hennes. 

Oppgave 3​: Hvilket år ble Marthe 
Kjeldstad godkjent som fastlege?  

Oppgave 4:​ Sette deg opp på venteliste 
til Anders Askelund eller en annen 
fastlege (hvis du ønsker, du kan fjerne 
deg fra ventelisten etterpå igjen). 
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D. Observation Guides

D.2. Course: Digipost.no

This observation guide was used in the course about digipost.no. It shows the different ques-

tions that were presented to the attendees in the digipost course, a guide for relevant follow-up

questions, together with a area for observations.
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D.2. Course: Digipost.no
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D. Observation Guides
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D.3. Usability Test

D.3. Usability Test
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E. Interview Guides

The interview guides have been evolved through the process of what the research team need to

investigate in more details, or if new questions arise. In this chapter, three examples of interview

guides are shown; one for interviews with target group, one for interviews with designers and

one for interview with the Ministry of Local Government and Modernisation in Norway. The

interview guides were just used as a starting point for the interview as questions arise during

the interviews and the researchers wanted to go in details for things that came up.
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E. Interview Guides
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E. Interview Guides
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F. Courses Held by the Researchers

This appendix provides some of the relevant material from the courses held by the researchers

to observe the target group in use of relevant web systems. This include a schedule for the

course, task sheet, SUS results from the participants experiences of the system and finally a

retrospective. First the material used in the course about helsenorge.no is presented. Secondly

the material used in the course about digipost.no is presented.
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F. Courses Held by the Researchers

F.1. Course: Helsenorge

F.1.1. Schedule

A plan for the course follow in Norwegian.
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F.1. Course: Helsenorge
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F. Courses Held by the Researchers
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F.1. Course: Helsenorge

F.1.2. Task Sheet

This section contains the task sheet given to the participants. Both this task sheet an one task

sheet with answers (a guide) were shared with the rest of the members of SeniorNet at their web

page.
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F. Courses Held by the Researchers
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F.1. Course: Helsenorge

F.1.3. SUS Results

The SUS scores for each participant is shown in this section. Some of the attendees refused to

answer the questionnaires so the numbers d not fit the number of attendees. The results from

the rest for the questionnaire is shown in Appendix L.3.
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F. Courses Held by the Researchers

F.1.4. Retrospective

A retrospective from the course containing observations, important quotes and reflections from

the course is this section.
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F.1. Course: Helsenorge
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F. Courses Held by the Researchers

F.2. Course: Digipost

F.2.1. Schedule

A plan for the course follow in Norwegian.
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F.2. Course: Digipost
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F. Courses Held by the Researchers
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F.2. Course: Digipost

F.2.2. Task Sheet

This section contains the task sheet given to the participants. Both this task sheet an one task

sheet with answers (a guide) were shared with the rest of the members of SeniorNet at their web

page.
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F. Courses Held by the Researchers
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F.2. Course: Digipost
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F. Courses Held by the Researchers

F.2.3. SUS Results

The SUS scores for each participant is shown in this section. Some of the attendees refused to

answer the questionnaires so the numbers d not fit the number of attendees. The results from

the rest for the questionnaire is shown in Appendix L.3.
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F.2. Course: Digipost

F.2.4. Retrospective

A retrospective from the course containing observations, important quotes and reflections from

the course is this section.
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F. Courses Held by the Researchers
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G. Questionnaires

This appendix present the questionnaires used in the study. First the questionnaire from the

helsenorge.no course held by the researchers is presented. Secondly the questionnaire from the

digipost.no course held by the researchers is presented. Finally the SUS form is presented. The

SUS form were also used combined with the other questionnaires and always after one attendee

were observed using one of the systems in the focus area of this research.
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G. Questionnaires

G.1. Course: Helsenorge.no

The questionnaires asked for the users’ age, gender, their ICT background, how knowledgeable

they found themselves, positive and negative aspects with helsenorge.no, and also suggestions

for improvements.
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G.2. Course: Digipost.no

G.2. Course: Digipost.no

The questionnaires asked for the users’ age, gender, their ICT background, how knowledgeable

they found themselves, positive and negative aspects with digipost.no, and also suggestions for

improvements.
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G. Questionnaires

G.3. SUS Form

The SUS form gives an indication the overall usability of the system.
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H. Co-design Workshop

This appendix presents the framing, planning and plan for the co-design workshop, along with

the retrospective notes. Additionally, sketches from the co-design session are visualized.
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H. Co-design Workshop

H.1. Planning and Framing

This section presents the framing and planning for the co-design workshop. The framing in-

volves how to find proper participants, and what to investigate in the workshop, and which

methods to use. The planning involved to identify how to conduct the different steps in the

workshop to get the preferred outputs.
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H.1. Planning and Framing
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H. Co-design Workshop
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H.2. Workshop Plan

H.2. Workshop Plan

This section presents the entire workshop plan, with the different activities and a time schedule.
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H. Co-design Workshop
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H.2. Workshop Plan
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H. Co-design Workshop

H.3. Meeting with Yngve Dahl

This section presents the notes from the meeting with Yngve Dahl. The following notes contains

Yngve’s previous experiences from workshops with older adults, and also recommendations for

this specific co-design workshop.
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H.3. Meeting with Yngve Dahl
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H. Co-design Workshop
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H.4. Sketches From Co-design Workshop

H.4. Sketches From Co-design Workshop

This section presents the participant’s sketches and ideas of digipost.no in the co-design work-

shop. These low-fidelity prototypes were placed on a cardboard to symbolize a computer screen.

The following figure shows the structure of the front page, sketched with boxes for the different

activities that digipost should deliver.

One group created a front page with informative images to visualize positive aspects of digipost,

which were considered to be secure storage of mail and good for the environment.
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H. Co-design Workshop

This figure shows another preferred front page of digipost along with a page with the menu of

the different activities are visualized.

The following figure shows that one group preferred to have text and images together to increase

the understanding of which login method to chose.
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H.4. Sketches From Co-design Workshop

One group mapped the inbox for digipost like their email inbox. The first figure was their prior

sketch, and the next figure is the sketch created together in the group.
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H. Co-design Workshop

This figure shows how one participant preferred the structure of the different public services.

In the following figure, one participant visualized a logical structure of receiving receipts in

digipost.
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H.4. Sketches From Co-design Workshop

In this figure one of the groups utilized metaphors to understand how to archive different docu-

ments or correspondences in digipost.

One group wished to filter the different correspondences into public, private, and health, to get

them automatically archived correctly, shown in the two figures on this page.
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H. Co-design Workshop

In the figure on this page, one group showed their preferred way of sending a mail. It was

important to have all information visual on one page.
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H.4. Sketches From Co-design Workshop

The figure shown the possibility to filter on surname, first name and date. The reason behind this

functionality was that people could have the ability to choose their preferred way of showing

the content.
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H. Co-design Workshop

H.5. Notes From Retrospect Co-design

This section shows an excerpt of the retrospective analysis of the co-design workshop. It con-

tains comments and discoveries for both groups from all activities of the workshop, brainstorm-

ing, "Bull’s eye" and "Fill in the blanks".
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H.5. Notes From Retrospect Co-design
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H. Co-design Workshop
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I. Prototypes

This appendix present the two prototypes made in the project, the first one based on the existing

design of digipost.no and the other one based on the prototypes made through the co-design

workshop and the other relevant insight.

I.1. Prototype of Existing Solution of digipost.no

This section show screenshots of the existing design of digipost.no. First, the front page show-

ing the inbox is visualized in Figure I.1.

Figure I.1.: Prototype of existing digipost.no: Front page
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I. Prototypes

The figures on this page present the send mail-system. The send button is not visual before

scrolling down on the screen. If not all the content necessary to send the letter are filed out, a

warning message is telling this on the top of the screen when pressing the send button. However,

the message is outside the visual screen when trying to send the letter.

Figure I.2.: Prototype of existing digipost.no: Send letter page

(a) Try to send, no visible message telling the cause
of nothing happens

(b) Message on the top of the screen, outside the
screen

Figure I.3.: Prototype of existing digipost.no: Send letter without filling out the necessary con-
tent
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I.1. Prototype of Existing Solution of digipost.no

Figure I.4 shows an open letter. The possibility to close the letter again is in the lower right

corner. Figure I.5 shows the already sent letters.

Figure I.4.: Prototype of existing digipost.no: Opened letter

Figure I.5.: Prototype of existing digipost.no: Sent letters page
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I. Prototypes

The two following figures shows the archived letters and documents. Figure I.7 shows an open

document.

Figure I.6.: Prototype of existing digipost.no: Archive page

Figure I.7.: Prototype of existing digipost.no: Opened archived file
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I.1. Prototype of Existing Solution of digipost.no

Figure I.8 shows the second navigation bar, on the right side of the screen. Figure I.9 shows the

personal information page found from the navigation bar on the right.

Figure I.8.: Prototype of existing digipost.no: Showing navigation bar on the right

Figure I.9.: Prototype of existing digipost.no: Personal information page
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I. Prototypes

I.2. Prototype Co-created with Target Group

This section show screenshots of the prototype of digipost.no created through co-design work-

shop and other insight. First, the front page showing the possible activities is visualized in

Figure I.1. The activities related to private correspondence, etc. are placed on the left side of

the screen, while the activities related to correspondence with public agencies is located on the

right side of the screen.

Figure I.10.: Co-created prototype: Front page
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I.2. Prototype Co-created with Target Group

Figure I.11 present the inbox for the private letters, while Figure I.12 shows one of the tabs in

the inbox for the letters in correspondence with public agencies. The inbox for correspondence

with public agencies is divided into tabs related to different agencies, automatically sorted as

many people are sorting their regular archive system in the paper world.

Figure I.11.: Co-created prototype: Inbox for private letters

Figure I.12.: Co-created prototype: Inbox for the letters from correspondence with public agen-
cies
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I. Prototypes

The figures on this page present the send letter function. The send button is visual on the right

side of the screen. This makes it easy to see both content, send button and potential warning

messages simultaneously.

Figure I.13.: Co-created prototype: Send letter

Figure I.14.: Co-created prototype: Send letter, warning message
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I.2. Prototype Co-created with Target Group

Figure I.15 shows an open letter. The possibility to close the letter again is in the upper right

corner. Figure I.16 shows the function for making the text in the letter bigger and easier to see.

Figure I.15.: Co-created prototype: Opened letter

Figure I.16.: Co-created prototype: Zoomed letter
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I. Prototypes

The two following figures shows the archived letters and documents. Documents and pictures

have got their own tab as the users desired to have the most important images stored at a secure

platform.

Figure I.17.: Co-created prototype: Archive page - images

Figure I.18.: Co-created prototype: Archive page - documents
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I.2. Prototype Co-created with Target Group

Figure I.19 shows the personal information page found from the center of the front page.

Figure I.19.: Co-created prototype: Showing navigation bar on the right
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J. Usability test

This appendix provides some of the material from the usability tests. First, the ten steps used

when conducting the tests is shown, secondly the tasks given in the tests are presented. Fur-

ther, one example from the SUS scores is shown and finally the overall results from the SUS

questionnaire is presented.
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J. Usability test

J.1. Ten Steps for Usability Testing

The ten steps are used as a guide of how to conduct a usability test. It addresses the purpose of

the usability test, practical information, teaching the participants to think loudly and their rights

to end the test. Additionally, there are some steps involving the work after a usability test.
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J.2. Tasks in the Usability Test

J.2. Tasks in the Usability Test
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J. Usability test

J.3. Example of SUS Score

This shows an example of one of the SUS completed by a participant in the usability test.
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J.4. SUS results

J.4. SUS results

This section presents the SUS results by all the participants in the usability test. Both from the

co-created prototype of digipost.no and also the prototype developed from the current version

of digipost.no.
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K. Original Quotes Used in Findings

This appendix contains the original quotes in Norwegian used in the findings chapter of this

thesis.

"Det kommer til å bli færre steder man kan reservere seg fra å være digital i

fremtiden". (Lindbøl)

"Vi har ikke lov til å la være" (deltaker)

"Det som skremmer meg er at utviklingen går så fort og at myndighetene har satt

tempo, og at eldre på en måte blir litt skviset, og det liker jeg dårlig" (deltaker)

"Hvis de eldre ikke får gjøre det selv lenger (om personlige ting som økonomi) vil

de føle seg umyndiggjort" (deltaker)

"Det er en kombinasjon av utfordringer rundt ferdighetene, det å tørre å prøve, og

det at systemene er utfordrende."

"Trodde pcen ikke virket mer, var en liten beskjed i hjørnet om at en oppdatering

var nødvendig - den var så liten at hun med svakt syn ikke så den". (Rønning)

"Et annet eksempel var en sak som var på dagsrevyen om en mann med skjelving.

Kona satt i rullestol og var helt borte, og han klarte ikke bruke web tjenestene. Dette

ble tatt opp i Stortinget og han fikk beskjed om at man kunne gå på kurs." (Rønning)

"Farger som vises for et gammelt øye? Det er svart og hvit det. Ikke sånn grønn og

sånn. Hvis det er bakgrunnsfarge kan det bli vanskeligere å lese” (deltaker)

"Jeg har kompiser som ikke klarer å sende en SMS engang." (deltaker)
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K. Original Quotes Used in Findings

"Jeg skriver ofte ting ned, som passord og stegene som er nødvedig for å gjøre det

jeg skal. "I går glemte jeg passordet, men det har jeg funnet igjen, tror jeg" (del-

taker)

"Hvis noen viser meg noe, så skriver jeg det kanskje ned, også roter jeg bort den

lappen, også har jeg ikke muligheten til gjøre det neste gang." (deltaker)

"Jeg er litt redd for at personlige opplysninger skal lagres på nettet, da lurer jeg på

hvem som har tilgang til det, det kan jo bli hacket av hvem som helst" (deltaker)

"I går kom det en skummel advarsel, og dermed så prøver jeg ikke det igjen, før jeg

nå fikk hjelp til å fikse det." (deltaker)

"Jeg synes jeg er veldig tapper som prøver, hvis ikke blir man helt utenfor" (del-

taker)

"Jeg gjør alt jeg kan for å følge med" (deltaker)

"Jeg er ikke noe flink til å prøve nye ting. Når noe endrer seg på nettsiden blir det

vanskelig å forstå hva jeg skal gjøre, siden notatene mine ikke stemmer". (deltaker)

"Det går vel bort hvis jeg fortsetter å skrive?" (om forslagene til navn som kom opp

når hun skrev inn emnet i tilfeltet) (deltaker)

"Det var så enkelt ja! Godt dere var her og kunne vise meg, for nå hadde jeg egentlig

gitt opp. " (deltaker)

"Når jeg har en mulighet til å få hjelp, så gjør jeg det" (deltaker)

"Barnebarna hjelper meg, så er det veldig lettvint for meg, men de er så raske at jeg

får ikke med meg hva de gjør. Jeg har løst problemet der og da, men det kan oppstå

igjen og da er jeg like hjelpesløs neste gang." (deltaker)

"Tilbudet er opprinnelig for alle, men det er i stor grad de eldre som benytter seg av

det, fordi det er de som trenger det." (deltaker)
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"Alle får muligheten til å få to en-til-en opplæringstimer hver. Etter det sender vi

dem til seniornett. Vi har ikke kapasitet til mer dessverre". (deltaker)

"Vi fokuserer på å heve kompetansen hos de som jobber i kommunene, bibliotek,

servicetorg, frivillighet slik at de kan lære bort videre til innbyggerne med mål om

å minske det digitale skillet i samfunnet. Fylkesbiblioteket gjennomfører også kurs

rettet direkte mot innbyggerne i Trøndelag, i samarbeid med folkebibliotekene"

(trøndelag fylkeskommune)

"Hvis man inviterer til kurs er det ikke sikkert det sitter igjen så mye av det som er

sagt. Vi oppfordrer folk til å komme igjen flere ganger. De må få det inn i fingrene.

De praktiserer ikke nok hjemme." (SeniorNet)

"Jeg tenker at det er noen som sitter der som kan hjelpe hvis jeg ringer" (deltaker)

"Denne er laget for de som er kanskje 60-70 eller 80 år, og da synes jeg det ser

veldig mye mer oversiktlig. Men det er jo håndverkere og kontorfolk som skal takle

dette med digital postkasse uansett hvor mye de kan fra før. Jeg er jo håndtverker

og har ikke jobber mye med data i jobben. Jg ser jo for meg et sånt bilde, det er mye

enklere å se på enn et sånt oppsett som ofte er i dag. Der er det jo nesten bare skrift.

For meg er dette mye mer oversiktlig, i mot sånne oppsett vi har idag". (deltaker)

“Det er noe med logistikken i hodet ditt. Hvordan du tenker. Da tenker jeg litt i

aktiviteter når jeg skal gjøre noe på nett. Det virker ofte som det er en spesiell reke-

følge man må følge, en slags prosedyre. Men det er ikke alltid sånn at dem som har

laget prosedyren er så veldig lure heller” (deltaker)

“Jeg liker det som er visuelt, men jeg synes det er bra med et bilde sammen med en

tekst” (deltaker)

"Det er lettere å skjønne at det kan klikkes på når det er sånn strek under". (deltaker)

“Det må være klart og tydelig og ikke for mye. Slik at ikke folk gir opp før de har

kommet seg inn.” (deltaker)

Der skjønner jeg ikke hva dem mener" (om språket) (deltaker)
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K. Original Quotes Used in Findings

“Det er mye lettere å trykke på noe som er avlangt enn en liten knapp. Hvis en

bommer på knappen, så sitter en der. Hundre år og ser dårlig”. (deltaker)

"Vi kjørte i 2016 en helhetlig brukertest av eksisterende brukerflate" (deltaker)

"Involveres direkte? "ja, via brukertesting" (deltaker)

"Brukere involveres gjennom intervjuer i innsiktsfasen for å lage brukerreiser og

tjenestedesign, men de involveres ikke i designfasen" (Skatteetaten)

"Har vært en tankegang om one size fits all i hele offentlig sektor, men vi prøver å

endre denne tankegangen" (NAV)

"Vi er på vei men det tar nok litt tid før alle offentlige og private har implementert

løsninger som tar hensyn til eldre og de med funksjonshemming." (Lindbøl)

"Vi prøver også å komme i forkant ved å gjennomføre mindre tjenestedesignpros-

jekter som vi kan skissere konsepter rundt og forhåpentlig greie å selge inn til ak-

tørene i helsesektoren så de bestiller saker også sett fra innbyggers perspektiv, men

dette arbeidet er vanskelig å finansiere." (helsenorge)

“Det er vanskelig å bruke for folk som er nye.“ (Deltager, co-design)

"Skatt og helse kom tidligere i posten, nå har de egne meldingstjenester på altinn

og helsenorge digitalt. Hvorfor kan ikke dette være i digipost? Det blir så mange

plasser man må gå inn på etterhvert." (deltaker)

"Hva er det viktigste å ha i digipost? Sikkerhet. At det du gir fra deg er på et sikkert

sted." (deltaker)

"For å finne igjen ting som kom i fjor. Så kunne det kanskje vært sånn at NAV kom

for seg og skatt kom for deg, altså litt mer systematikk i det” (co-design)

"Nå skal jo vi gjøre om det her, sånn at det skal bli bra. Sånn at det skal bli enkelt"

(deltager, co-design)
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“Denne var jo enklere, for meg”. “jeg bruker egentlig tankekart, så det der ble

egentlig veldig likt det”. (deltaker)

“Synes den virket veldig logisk oppbygget. Det er det at jeg er i sentrum, også er

alt annet rundt her i bokser." (deltaker)

“Men det jeg synes var veldig fint på den andre (nye) var de rutene over som det

sto stat, kommune, osv, i stedet for at alle ligger under hverandre. Da er det liksom

fast sortert og finne det du leter etter.” (deltaker)

"Verdi for brukere og for samfunnet, mer ut av pengene. 1/3 av statsbudsjettet går

til NAV - over 500 milliarder. (NAV)

"Vi vil spare både kostnader og miljø" (digipost)

"Lettere for avsendere å kommunisere med sluttbruker" (digipost)

"Slippe at sluttbruker må logge inn i mange portaler for å få info om seg selv, samle

på et sikkert sted" (digipost)

"Det er ikke en ideell digipost i dag. Ting går tregt, særlig med det offentlige" (di-

gipost)

"I korte trekk, er helsenorge.no et dugnadsprosjekt, der vi mottar bestillinger fra ak-

tørene i helsesektoren for å finansiere arbeidet vårt. Investeringene som gjøres har

føringer i en rekke stortingsmeldinger". (Helsenorge, om deres utviklingsporsses)

"Vi må fokusere på å effektivisere helsetjenstene for å kunne håndtere eldrebølgen

som kommer. Derfor må innbyggernes behov komme i andre rekke. (helsenorge)

"Stortingets- og Finansdepartements beslutninger, lovgivning, juiridske og skat-

tefaglige hensyn pleier å spille en mye større rolle enn brukernes ønsker i hva som

blir prioritert." (skatteetaten)

"Hvorfor skal kritisk informasjon og kjernejournal stå som to separate innslag?

Dette er jo overlappende informasjon. Forvirrende!" (deltaker)

193



K. Original Quotes Used in Findings

"Vi hadde fint lite penger til brukertesting (selv om vi vet det hadde gitt høyere

verdi av tjenestene) våre første, spede leveår." (helsenorge)

"Vi står i fare for å få en gruppe med digitale analfabeter. De som er mest utsatt

er i hovedsak eldre over 65 år, førstegenerasjons innvandrere fra ikke-vestlige land,

men også de som står utenfor arbeidslivet, blant andre trygdede/hjemmeværende

og mennesker med ulike nedsatte funksjonsevner" (trøndelag fylkesbibliotek)

"Det er ikke bare de eldre som blir stående utenfor. Vi har også en gruppe unge som

har droppet ut av ungdomsskolen eller videregående for å mekke på biler, osv. De

har også problemer med de digitale løsningene, men det snakkes det ikke så mye

om."
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L. Thematical Analysis

This appendix contains some of the analysis of the collected data from the data generation meth-

ods. The analysis was done iterative, and the documents were continuously updated. Earlier

versions of the analysis is not included in this appendix. First the overall analysis after all data

were collected is shown. Further, the data brought to a meeting with the supervisor and the

results from the questionnaires are shown.
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L. Thematical Analysis

L.1. Overview of the Codes Based on Data Sources

The most important information based on the transcription, retrospectives and other notes re-

lated to each data source were included in one document sorted after the sources. The informa-

tion were coloured with the code it belongs to. The analysis is shown below.
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L.1. Overview of the Codes Based on Data Sources
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L. Thematical Analysis

The information coloured after codes were later sorted after the category they belonged to.

Equally information were reduced to one copy. Similar information were suggested one code

combining the information.
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L.2. Data and Analysis Brought to a Meeting with the Supervisor

The categories and codes were further combined. The researchers ended up with the following

possible themes: cognitive limitations, motivation, mastery of everyday life, basic computer

knowledge society perspective, help, communication and supporting network, design, overview

and terminology.

L.2. Data and Analysis Brought to a Meeting with the
Supervisor

As mention in the method chapter, findings and analysis were brought to a meeting with super-

visor where the themes were decided. Some of this material is listed on the following pages.

First, the quotes are listed, then the articles brought to the meeting is listed, and further different

main findings and analyzed material from each data source are presented. The overview of the

possible themes brought to the meeting are described on the top of this page.
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L. Thematical Analysis
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L.2. Data and Analysis Brought to a Meeting with the Supervisor
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L. Thematical Analysis
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L.2. Data and Analysis Brought to a Meeting with the Supervisor
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L. Thematical Analysis
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L.2. Data and Analysis Brought to a Meeting with the Supervisor

205



L. Thematical Analysis
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L.2. Data and Analysis Brought to a Meeting with the Supervisor
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L. Thematical Analysis
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L.3. Analysis of Results from Questionnaires

L.3. Analysis of Results from Questionnaires

This section provide some of the results from the questionnaires from the courses held by the

researchers. Some of the participants refused to fill out the questionnaire. A comparison of the

results and a short analysis are shown on the bottom of the table.
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M. Abstract Sent to Omsorgskonferansen
2018

This appendix presents the the abstract that was sent to the conference "Omsorgskonferansen".
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