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ABSTRACT
Faced with a rapidly ageing society and with constant technological progression, studies
focused on fostering communicative action and reducing social isolation have become
increasingly relevant. This paper presents a proposal of a graphical interface for an
asynchronous communication service aimed at older adults, which was tested in different user contexts – both in Portugal and the United States of America. The main aims of
this study are to determine to what extent the participation of older adults in the development of an email service can influence its usability and the design of a simplified
interface. The usability results provide consistent clues as to how the technical development of an email service for older adults should proceed. We conclude that we should
not design an email interface so as to be completely different from existing ones. Rather,
we chose to improve its usability and simplify the entire process of using an email service.
KEYWORDS
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usability
Introduction
The impact of ICT (information and communication technologies) is not the same in all
sectors of society. At the macro social level, for example, access depends on social,
historical and organizational variables within the personal context of each individual. At
the micro social level, the impact on the family, viewed as an organization, will also
differ for each of its members, whether they are parents, children or grandparents. These
differences are the result of specific variables, in constant flux, acting on each individual’s history, and in the particular context of each individual’s development (Lima 2010).
It is widely agreed that an ageing population is exposed to greater vulnerability because
of biopsychosocial changes associated with individual ageing (Pires 2008; Xie 2008;
Bengtson et al. 2009; Brossoie, 2009; Pfeil, Zaphiris, & Wilson 2009; Saxon, Etten, &
Perkins 2015). It should be noted that this is a heterogeneous process and various types
of health loss and maintenance cannot be neglected. The importance of involvement in
physical, mental and social activities in order to maintain and restore individual functions in older adults is generally accepted (Guerreiro 2005; Vaz-Serra 2006).
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Facilitating access to social, cultural and leisure interaction is thus seen as a necessity
(Santos & Paúl 2006). But considering the low levels of academic education in the elderly population (>65 years old) (Espanha 2011) and the rapid development of ICT
(Cziko & Park 2003; Hu, Wood, Smith, & Westbrook 2004; Boyd & Ellison 2007; Kim,
Kim, Park, & Rice 2007; Xie 2008), the factors that appear to mostly affect older adults’
use of the Internet and ICT are interface design (Pfeil et al. 2009; Ferreira, 2013) and
the inherent limitations of ageing (see table 1) (Pires 2008; Xie 2008; Pfeil et al. 2009).
Online environments should, therefore, be developed to reflect the characteristics of this
particular public, as well as the amount of resources that they are able to use on the Internet. It is thus necessary to promote the digital inclusion (Guerrieri, Bentivegna, &
Meliciani 2010; Zickuhr & Madden 2012; Prendergast & Garattini 2015) of this age
group through interfaces, which enable equal and fair access to digitally available content.
To ensure that suitable senior interfaces are appropriately conceptualized, it is important
to understand the consequences of changes in age-related interaction with computers
and digital environments. Table 1 outlines these potential changes (Sales & Cybis 2003;
Preece, Rogers, & Sharp, 2005; Czaja & Sharit 2013). An appropriate understanding of
these factors helps in identifying specific elements that can be introduced during the
development of communication services, particularly in interfaces.
The coherent treatment of both the content and design of an intuitive interface can contribute to the inclusion of a greater number of users, for reasons of access and ease of
use.
Several studies demonstrated that email is still the most predominant communication
service used by older adults online (Czaja & Lee 2001; UMIC 2010; Madden 2010;
Zickuhr & Madden 2012; Morrison & Barnett 2013). The Pew Research Center report
(Zickuhr & Madden 2012) indicates that 53% of American seniors use the Internet or
email. Different modes of CMC (computer-mediated communication), specifically
voice chat, online forum and IM (instant messaging) – in an older adult context – are
used for different purposes. Voice chat is predominantly used to talk with participants
and share topics such as music preferences. According to these users, in this context,
they form a sense of belonging and a social connection, facilitating bonds of fellowship
and, occasionally, emotional support (Xie 2008). Similar studies (e.g. Wright 2000;
Kanayama 2003) highlight the manifestation of supportive relationships among seniors.
In turn, the online forum serves the purpose of informative support to help participants
resolve issues with the computer. IM services facilitate and foster positive intimate relations (Gross, Juvonen, & Gable 2002; Hu, Wood, Smith, & Westbrook 2004). The main
reason for these results is that IM ensures genuine interaction while protecting privacy.
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Regarding how older adults feel in a technological society, they are often excluded both
in terms of access and ownership. Associated with the biopsychosocial changes caused
by age are the lack of access opportunities, resulting from economic variables, the functionality of technology and issues regarding its design and usability (Nielsen 2002;
Preece et al. 2005; Rice & Alm 2008; Pfeil et al. 2009; Czaja & Sharit 2013). It is important to provide research-based guidelines for website design that consider the main
interaction difficulties in order to make websites more user-friendly for all adults (Nielsen 2002; Bosman et al. 2002; Zaphiris, Ghiawadwala & Mughal 2005).
Such guidelines would include the following topics: 1) the number of stages or steps
needed to complete a task should be reduced to minimize the risk of error; 2) the clickable area should include the largest possible surface; 3) body text should use a 12 or 14point, non-condensed sans-serif typeface; 4) the layout of the website should be simple
and straightforward to ensure that people understand what follows next; 5) interaction
between links should include feedback strategies, with color and font used to differentiate between active and visited links; 6) design strategies should facilitate the recognition
of areas and tasks to do, focusing always on consistency and clearness; 7) regarding
colors, there should be a good contrast between letters and background color, and in
terms of seeking information, there should, whenever possible, be a domestic search
engine within the website itself.
Older adult users tend to rely on external stimuli and environmental support (offered by
the system) for information and memorizing correct answers, so it is important to implement a project that focuses more on the relationship between stimuli and learned
responses. Furthermore, the options provided in the interface must be compatible with
user profile; scrolling should be avoided as should keeping more than one window
open; error messages, manuals and help should be provided; the use of icons and symbolic representations are also of particular importance and must be recognized and understood by users without any ambiguity or misunderstanding.
Changes resulting from the human
ageing process
Visuals: difficulties in discriminating details of nearby objects; difficulties in reading; decrease in
chromatic and light sensation; 'eye
strain', which decreases the quality
of near vision; physiological degenerative processes in the retina.

Senior Interaction - Computers and digital
environments
The decreased ability of vision can affect HCI
(Human-Computer Interaction) when: the size of
the fonts available in the software and / or digital
information environments are very small; there is
no significant color contrast between text and
background, there is insufficient lighting for reading, the hardware does not have sufficient technology to support the technologies that the software
needs.

Table 1 Human ageing and interaction with computers and digital environments
(Sales & Cybis 2003; Preece, Rogers & Sharp 2005; Czaja & Sharit 2013)
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Changes resulting from the human
ageing process
Hearing: gradual decreases in
hearing ability, buzz, attention
difficulties in cases of environmental noise or group conversations; low tolerance for high volume and high intensity sounds.

Physical: Problems of osteomuscular and muscular order.
Attention: difficulties in divided
attention, e.g., decreased ability to
pay attention to several things at
once.

Perception: decreased ability to
find figures or shapes embedded in
complex patterns; decline in the
ability to recognize fragmented or
incomplete objects.
Memory: Salient changes related
to secondary memory, or the shortterm memory.
Learning: related changes in attention, perception and memory.

Ageing in a Network Society (March 2017)

Senior Interaction - Computers and digital
environments
The decrease in hearing ability can interfere with
HCI when: the sounds provided by software and/or
digital information environments are not presented
clearly, there is no easy or available resource to
increase/decrease the volume; videoconferencing
sounds, for example, have some shortcomings:
there is no possibility to hear the sounds because
of the overlapped noise of the surrounding environment.
Affects HCI in the use of physical aspects of interaction (I/O device's hardware ergonomics).
Interferes with HCI when seniors need to activate
selective attention among many options, as well as
when various elements are displayed and users
cannot pay attention to all the elements; for example, various text and image deals in an electronic
shopping environment.
Affects HCI when seniors do not recognize/perceive mixed and/or fragmented elements
such as text, images and sounds.

Affects HCI when seniors fail to memorize the
features they just accessed.

Interferes with HCI when seniors cannot properly
use the cognitive processes of attention, perception
and memory, impairing learning.
Language: related to the produc- Affects HCI when seniors cannot use sensory systion and reception of language tems related to vision and hearing for language
with regard to reading, speaking processing.
and listening.
Problem solving, planning, reason- Interferes with HCI when seniors cannot handle
ing and decision-making: related errors in the use of software and/or digital informore with the proper individual mation environment, use advanced search options
than seniors in general.
to find specific information because of overloading
graphics and/or text reasons.
Table 1 Human ageing and interaction with computers and digital environments
(Sales & Cybis 2003; Preece, Rogers & Sharp 2005; Czaja & Sharit 2013)
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Therefore, studying and developing ICT services for senior users, as proposed in this
paper, is of utmost importance for communication among older adults. Knowledge of
ICT and using computers is still something new for many in this age group, but the incentive to learn more is getting stronger (Nugent 2007; Hernández-Encuentra, Pousada,
& Gómez-Zúniga 2009) and the situation is changing.
The present study was designed to present a proposal for a graphical email interface for
older adults – online communication area of the SEDUCE project (www.seduce.pt) –
and provide new knowledge for future research in this area. It seeks to fulfill the following objective: to determine whether the participation of older adults in conceptualizing
an asynchronous communication service (email) – participants may engage in the exchange of ideas or information without the dependency of other participants' involvement at the same time (Mitrea & Mitrea 2010) – can have an influence on its usability,
with particular regard to the effectiveness and efficiency of its components and the satisfaction of its users.
Material and methods
The email service was developed at two Private Social Welfare Institutions (IPSS A and
IPSS B) in Aveiro (Portugal), and at a public library in Maryland (USA) between December 2011 and October 2012.Participation criteria included individuals who were (i)
aged over 65; (ii) motivated towards using ICT; and (iii) of normal cognitive status
(dementia screening conducted by the Mini-Mental State Examination, validated in Portugal and USA). All participants signed a consent form. Table 2 outlines participants’
characteristics (age, gender, years of schooling and frequency of computer use).
In order to better understand the participants’ context, a questionnaire was conducted
regarding these older adults’ use of CMC services and computers. It is important to determine how often and where they normally use these services, whether they do so alone
or not, and what activities they perform. This data was collected with a survey by questionnaire applied to all 14 seniors. Table 3 details the use of CMC services by the seniors involved in the interface design of an asynchronous communication service.
As noted, the present research pertains to the online community communication area of
the SEDUCE project and presents the evaluation phase of this service. Project researchers Simões (2011) and Fonseca (2011) jointly conceptualized the first interface of an
email service for the SEDUCE research project, and the seniors at IPSS A tested this
first prototype. In the participatory design process, Simões (2011) used the card sorting
technique while Fonseca (2011) applied the PICTIVE technique.
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Summary of participants’ characteristics
Code Name Age
Gender
Years of Schooling
IPSS A (Aveiro)
CS
80
F
6 years
JB
77
M
3 years
JR
85
M
4 years
MD
80
F
4 years
MM
79
F
4 years
Public Library (Maryland)
BH
81
M
9 years
CB
72
F
9 years
DB
75
M
6 years
HC
69
M
4 years
MT
78
F
6 years
IPSS B (Aveiro)
AC
79
M
5 years
AF
88
M
4 years
JF
76
M
4 years
NC
69
F
7 years
Table 2 Participants’ characteristics
(age, gender, years of schooling and frequency of computer use)

In accordance with the guidelines for the development of appropriate Web interfaces for
older adult users (Bosman et al., 2002; Nielsen, 2002; Redish & Chisnell 2004; Zaphiris
et al. 2005), the most significant issues for the visual and interactive design of email are:
avoiding drop down menus and scrolling; tutoring tasks; clear confirmation pages; letter
size; clickable items that are easy to target and hit; and contrasting text and background
colors (Bosman et al. 2002; Nielsen 2002; Zaphiris et al. 2005; Simões 2011; Ferreira,
2013).Table 4 outlines where the tests took place and the number of participants in the
three prototype versions.
Using the contextual design method, we opted to carry out tasks in the three versions of
the prototype-mail, focusing on the context of each user’s specific use of the service
(Beyer & Holtzblatt 1999; Preece et al. 2005).
The second phase of testing took place at IPSS A and in a public library in Maryland
and the third phase of testing was once again undertaken at IPSS B. The researchers
used an observation grid to record the results. Data was subsequently interpreted and
applied to a newly organized version of the prototype, which included the identified
needs. The contextual design process thus involved first reaching an understanding
through the contextual inquiry phase – by gathering information about the context of
users’ use of the service, following a set of predefined tasks in accordance with the
49

Networking Knowledge 10(1)

Ageing in a Network Society (March 2017)

goals set – and then co-designing work to improve the prototype according to the information obtained.
Overview of participants’ use of CMC services and computers
Code Computer
Alone/ Accom- Where?
Principal
Name Use
Fre- panied
activity
quency
IPSS A (Aveiro)
CS
Every 3 days Accompanied
IPSS
Write

Other activities

Use email;
search for information
Use email;
Use email;
search for information
Use email;
search for information
Use email

JB
JR

Every 3 days
Every 3 days

Accompanied
Accompanied

IPSS and home
IPSS

Write
Write

MD

Every 3 days

Accompanied

IPSS

Write

MM

Every 3 days

Accompanied

IPSS

Write

Public Library (Maryland)
BH
Every day
Alone
CB
Every 3 days Alone

Public Library
Home

Use email
Use email

DB

Every 3 days

Alone

Home

Find Job

HC

Every day

Alone

Home

Write

MT
Every day
IPSS B (Aveiro)
AC
Every 3 days
AF
Every 3 days

Alone

Home

Write

Accompanied
Accompanied

IPSS
IPSS

JF
NC

Accompanied
Accompanied

IPSS
IPSS

Write
Use email
Write; use Read news
email
Write
Use email
Write
Use email

Every 3 days
Every 3 days

Read news
Write; read
news
Search for
friends; Play
Use chat and
email; search
health information
Play

Table 3 Overview of participants’ use of CMC services and computers
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Prototype
interface layout
1st version
2sd version

Test site

3td version

IPSS A (5 seniors)

IPSS A (5 seniors)
IPSS A (5 seniors)

Public library in
Maryland (5 seniors)
IPSS B (4 seniors)

Number of
participants
5
10
9

Table 4. Test site and number of participants in the three prototype versions

For the development of the prototype, an initial objective-oriented preparation was necessary, which required the formulation of a structured script of actions and observation.
The actions contemplated: (a) read a new message; (b) reply; (c) compose a new message; (d) choose and add contacts; (e) read messages already read and; (f) read deleted
messages.
Throughout all these steps, older adults had complete freedom to suggest changes.
Results
The interaction between the seniors and the first prototype1 – first phase of testing –
(Figures 1, 2, 3, 4 and 5) indicated the following observations and subsequent changes:
i) in the input area of the email interface (Figure 1), the clickable area to open messages should include the largest possible surface, including a photo, name and subject (Bosman et al. 2002; Nielsen 2002; Zaphiris, et al. 2005). The test participants
rarely used the ‘view’ button to open messages. They clicked throughout the area
that identifies the message (picture, name, subject, date); in the same window, the
‘next’ and ‘previous’ buttons to view more posts did not work. It was, therefore, necessary to consider an alternative to scrolling (Bosman et al. 2002; Nielsen 2002;
Zaphiris et al. 2005);
ii) the participants had no difficulty in interacting with the ‘read new message’ (Figure 2) and ‘reply’ fields (Figure 3);
iii) in the ‘write new message’ field (Figure 4), no individuals wrote the subject of
the message. When asked to explain this, they said that they were not aware of its
presence and questioned its importance. For technical email reasons (content needs
to be written), the subject area is required, so suggestions were requested. The use of
the word ‘title’ was suggested as an alternative to "subject" and prevailed;

1

All the profile photos used are not from real participants.
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iii) in the ‘choose contacts’ field (Figure 5), the strategy of simulating a paper ballot
(like political ballot vote) worked well. However, when selecting multiple contacts,
the participants did not remember whom they had already chosen. The ‘accept’ button to validate selected contacts did not work either.

Figure 2. Interface layout of the ‘read
new message’ area, 1st version

Figure 1. Interface layout of inbox area,
1st version

Figure 3. Interface layout of the ‘reply’ area,
1st version

Figure 5. Interface of the ‘select contacts’
area, 1st version
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After taking these findings into account, the interface was co-designed. The evaluation
of the second version of the prototype by the group of older adults in Aveiro – second
phase of testing –, (Figures 6, 7, 8, 9 and 10) produced the following findings:
i) in the input area of the email interface (Figure 6), the participants realized there were
six messages (because of contextual information identifying the number of new messages) but only four were visible. However, they did not use the scroll. They underlined
that they did not understand the concept or its presence;
ii) in the same window, Figure 6, they did not understand the meaning of the ‘old messages’ folder;
iii) once again the participants had no difficulty interacting with the ‘read new message’
(Figure 7) and ‘reply’ fields (Figure 8), maybe because the feedback was not adequate;
iii) in the ‘write new message’ field (Figure 9), the participants did not know where to
write the subject. Contextual information may be necessary or a name change must take
place;
iv) in the ‘choose contacts’ field (Figure 10), participants failed to proceed with the task,
after having chosen contacts. This may indicate that the ‘has chosen’ button, which
gives continuity to the task, requires review. The format should be simple and easy to
follow so as to ensure that users understand what comes next (Bosman et al. 2002; Nielsen 2002; Zaphiris et al. 2005).
Furthermore, evaluation of the second version by the group of older adults from Maryland produced the following findings:
i) in the input area of the email interface (Figure 6), the placing of ‘already read’ messages in a new folder complicates the tasks. If a participant would like to read the message again, he/she has to go to a new folder, which only complicates matters further. In
addition, messages that have not been read are highlighted differently, so it is not necessary to create another index separator in the upper right corner of the interface as in
Figure 6;
ii) the use of different terminology confuses the user. The participants suggested that in
the ‘choose contacts’ field (Figure 10), the problem of the term ‘has chosen’ can be
solved if it is replaced by ‘compose message’ or ‘write message’.
After collecting this data, reorganization of the graphical interface of the email was carried out in order to create a third version. The next evaluation phase was carried out
while the email service was being integrated into the online community (under development within the SEDUCE project). Figures 11, 12, 13, 14 and 15 represent the graphical interface of the email service tested with seniors at IPSS A and IPSS B – third
phase of testing.
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Both evaluation groups shared the findings of the tests applied to this third version.
They demonstrate only that the scroll design did not work. Regarding the scroll problem,
during the last session, the participants suggested putting triangular shapes on the top
and bottom of the bounding box, to metaphorically represent the standard directional
arrows to scroll emails in the inbox.

Figure 6. Interface layout of inbox area,
2nd version

Figure 7. Interface layout of the ‘read
new message’ area, 2nd version

Figure 8. Interface layout of the ‘reply’ area,
2nd version

Figure 9. Interface layout of the ‘write
new message’ area, 2nd version

Figure 10. Interface of the ‘choose contacts’ area, 2nd version
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Figure 11. Interface of the input area, 3rd version

Figure 12. Interface of the ’read new email’ area, 3rd version

Figure 13. Interface of the ‘reply’ area, 3rd version
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Figure 14. Interface of the ‘write new message’ area, 3rd version

Figure 15. Interface of the ‘choose contacts’ area, 3rd version

Specification and evaluation of the global usability of the email service
According to ISO 9241 Part 11, to specify or measure the usability of a Communication
Service, or any other product, it is necessary to identify its goals and values of effectiveness, efficiency and satisfaction. The purpose of an asynchronous communication
service is to provide the user with a simplified and user-friendly interface to receive and
send messages/emails.
Regarding the purpose of the present research, to understand whether the participation
of older adults in the development of an email service can influence its usability, the
usability findings from the development group were compared with those from the
evaluation group. The test session was conducted by a scripted task, and involved participants at IPSS A and IPSS B, who were members of the development and evaluation
groups, respectively. At IPSS A, the evaluation took place on September 11th and 18th
and October 2nd of 2012, in sessions lasting about 40 minutes. At IPSS B evaluation
sessions were carried out on October 11th and 18th of 2012, each one of them also last56
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ing 40 minutes. Results were recorded with the support of an observation grid, audiovisual recording and monitoring of activities using Screenium screen capture software.
The email service was evaluated according to the criteria of effectiveness (number of
tasks completed successfully and number of errors), efficiency (time to complete the
task and number of clicks) and satisfaction (ISO 1998). To evaluate the email service,
the participants were instructed to perform the specific tasks shown in Table 5.
Task Number
T1
T2
T3
T4
T5
T6

Description
View messages
Reply to incoming messages
Compose a new message
Select and add contacts
Read messages already read
Read deleted messages

Table 5. Summary of tasks

Figures 16, 17, 18, 19 and 20 show the results of the evaluation.
Overall, when comparing the results obtained from the development and evaluation
groups, it appears that, although the evaluation group successfully completed more tasks
and produced fewer errors (greater efficacy) in performing these tasks, an increasing
amount of time and clicks are required (lower efficiency), but never in a different manner. Two members of the development group did not complete one of the tasks while
four participants in the evaluation group completed all the tasks successfully (Figure 16).
Participants in the development group made seven errors at various stages in tasks 1, 2,
and 3. Participants in the evaluation group committed five errors. Participants in neither
of the groups committed errors in tasks 4 and 5 (Figure 17). The errors made were concerned with the writing of the message title, use of the scroll and conclusion of the tasks.
The average time spent by the participants in the development group (time = 30min 20s)
was less than for the evaluation group (time = 35min 10s) (Figure 20).

Figure 16. Number of successfully completed tasks

Figure 17. Number of errors per task
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Figure 18. Time spent per task

Figure 19. Mean of clicks per task

Figure 20. Level of satisfaction

For more successful and effective task achievement, it would be necessary to make a
total of 21 clicks in all the tasks: five clicks in the first task, six in the second, seven in
the third, one in the fourth and two clicks in the last task. The first task can also be successfully completed in six clicks and the fourth with two clicks, although it is well
known that the lower the effort in accomplishing the task, the greater the efficiency
(ISO, 1998). Only one of the participants in the development group completed the task
with the optimal number of clicks to achieve maximum efficiency, whereas in the evaluation group, two participants managed the same accomplishment (Figure 19).
Since it is a subjective satisfaction-oriented evaluation, each participant’s performance
has an impact on the final results presented. Given its subjective nature, evaluating participants’ satisfaction (Figure 20) suggests that the level of satisfaction with the use of
the prototype is high in both groups. However, it is noticeable that in the development
group, the satisfaction is higher. Four of the five participants in the development group
reported being “fully satisfied” with the prototype (likert 5-scale) whereas those in the
evaluation group indicated they were “satisfied” (level 4 on a scale of 5).
Discussion and conclusion
This paper has presented an overview of the development of the graphical interface for
an asynchronous communication service, email, co-designed for/with older users and
incorporated in the SEDUCE project’s senior online community – miOne
(www.mione.pt). This study reveals that older adults’ limited ICT experience and their
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lack of technical know-how can limit their critical thinking and, consequently, ability to
come up with solutions.
Older adults in Maryland readily criticized the prototype, possibly because they frequently use ICT and email. Although older adults from Aveiro had more difficulty in
expressing their opinion, they contributed significantly to the development of the prototype. Their lack of academic schooling allowed for greater questioning and reflection on
what was presented to them. It was found that better practices are needed to enable older adults to participate in CMC. For example, interaction with seniors should be an iterative process that avoids the use of technical or formal language. Its purpose must,
moreover, be clarified and seniors need to know that their performance is not being
evaluated. In addition, they need to be given time to reflect and express their doubts and
opinions.
As a developmental approach to services or products for older adult users, the contextual design (with co-design) process has proved to be a promising technique. Bearing in
mind the limitations associated with the individuals participating in this study, and considering their low level of education and limited experience of ICT use, the contextual
design option, that considered a co-design approach, allowed them not only to overcome difficulties but also to identify important clues for the future development of services and products for senior users. Some of the findings are corroborated by research
by Nielsen (2002), Bosman et al. (2002) and Zaphiris et al. (2005) while this study contributes with the following recommendations:
• Language should be adjusted according to the users’ characteristics, considering the
particularities of the senior participants in this study, namely, their low level of education and lack of experience in using ICT. An example is the need to replace the titles of
the fields for subject and for writing and composing the message;
• Contextual information should be supplied in the bounding box of messages describing features of different fields;
• The use of horizontal and vertical scroll bars should be avoided.
The results of measuring the effectiveness, efficiency and satisfaction of the evaluation
group, according to statement of ISO 9241-11, are consistent with the results of the development group. The participants in the evaluation group were able to successfully
complete more tasks and while they committed fewer errors, they took a long time to
accomplish tasks.
The number of clicks is higher in the evaluation group but the difference is justified by
the fact that completion of tasks necessarily requires more clicks than if they were not
completed. Furthermore, the level of satisfaction for participants in the development
group is higher than for those in the evaluation group, although both are high. Perhaps
because the simple fact of participating in activities, as co-designers, different of their
daily life routines, made them feel satisfied, with a sense of contribution to a project,
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and this interfered with the results of the interface evaluation, namely the satisfaction
dimension.
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