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Abstract: This article presents a study on the participation and involvement of five Brazilian women, most aged
60 or over, in an online interaction codesign process. To understand women'’s participation and involvement during
the process, content analysis was carried out, using a specific method to identify emerging patterns and themes.
The results revealed the active participation of women, contributing significantly to the design solution. Further-
more, participants’ involvement was expressed through positive feelings such as joy, interest, pride and satisfaction,
demonstrating the positive impact of their participation in the codesign process. However, significant challenges
were also identified, such as distractions caused by external noise, family interference and internet connection prob-
lems. Some aspects related to the way people feel and perceive their participation in a design process, as well as the
stimuli that encourage them to actively participate, stand out as motivational factors for greater involvement and
active participation. They include elements such as recognition and appreciation of their contributions, belonging,
interest in the research topic, empowerment, adequate facilitation, flexibility of the research team, development of
social skills, and personal experiences. It is hoped that this study will provide valuable guidance for future inclusive
design initiatives, with the aim of promoting meaningful and effective participation of older adults in collaborative

activities.
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1 Introduction

In 2021, the COVID-19 pandemic led to social distancing,
particularly for older adults, one of the most vulnerable
groups. This situation increased the reliance on Digital Infor-
mation and Communication Technologies (DICT), essential
for older adults to stay connected with family, friends, and
their communities [Souza Filho and Tritany, 2020].

During the 15th Aging Seminar, held on 10/01/2020 and
available on YouTube!, Professor Carla da Silva Santana
Castro, then president of SBGTec, highlighted issues affect-
ing older adults in Brazil. These include: (i) lack of societal
recognition of older adults’ needs; (ii) limited access to dig-
ital technologies; and (iii) insufficient development of basic
digital skills.

According to the United Nations (UN), in developing
countries, someone is considered older than 60 years old,
but in developed countries, only 65 years old [ONU, 1982].
However, research on the relationship between old age and
digital technology often focuses on people aged 50 and older
[Kakulla, 2020].

ONU projections indicate that by 2050, one in six people
will be over 65 years old, and the number of those aged 80 or
older will rise from 143 million in 2019 to 426 million [Desa,
2019]. This demographic shift has driven interest in creating
accessible and inclusive computational systems [Tavares and
de Souza, 2012].

! Available at: https://www.youtube.com/watch?v=2BSdKw5zqQg

In this context, Participatory Design (PD), specifically
Codesign, emerges as a solution to involve older adults, es-
pecially women over 50, who are often considered digitally
excluded [Morris ef al., 2007; Morris and Brading, 2007], in
the design processes, actively participating in creating solu-
tions more suitable to their needs and abilities.

Codesign enables professionals and potential users of ser-
vices/products to work side by side to create, test, and re-
fine services/products that they believe will improve design
outcomes [Burkett, 2012]. According to Baranauskas et al.
[2013], codesign entails the user’s active participation across
all project stages.

Although including older adults in design processes is es-
sential [Bjering ef al., 2014], their involvement in the full cy-
cle of technological development, from conception to evalua-
tion, remains limited. Most codesign studies involving older
participants are conducted in co-located settings [Newell
et al.,2007].

The COVID-19 pandemic forced scientific research to
move online, including participatory practices like Participa-
tory Design. Adapting these techniques for older adults in an
online setting posed significant challenges.

Thus, it became necessary to understand how older adults
can participate in an online codesign interaction process. In
this sense, this article presents our experiences conducting an
interaction codesign process carried out online with/by five
older women, considering aspects of their participation and
involvement in the process.
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Older women in online interaction codesign

The employed process was the SPIDe (Semio-
Participatory Interaction Design Process) adapted by
Rosa and Matos [2020]. SPIDe is

a Semioparticipatory Interaction Design process
that combines Participatory Design techniques
with the theoretical conceptual foundation of Semi-
otic Engineering [Zabot et al., 2019, p.2].

For this study, SPIDe techniques and methods were adapted
to the online context.

This article is an extended and revised version of the work
entitled “Codesign of online interaction: experience report
with older women”, published in the IHC ’23 Congress:
XXII Brazilian Symposium on Human Factors in Comput-
ing Systems, held in Maceio, Brazil, from October 16 to 20,
2023 [Rosa et al., 2023a]. This work, which is part of the
doctoral thesis of the first author, Valéria Arg6lo Rosa de
Queiroz[Queiroz, 2023], presents a more detailed analysis
of the results and discussions related to the participation and
involvement of older adults in the design stages.

This paper is organized as follows: Section 2 details the
study process; Section 3 reviews related works; Section 4
outlines the methodology; Section 5 describes the process ex-
ecution; Section 6 presents the results and discussions on the
participation and involvement of older women in the design
stages; Section 7 reflects on challenges and lessons; and Sec-
tion 8 concludes with contributions, limitations, and future
directions.

2 SPIDE

The SPIDe was developed by Rosa and Matos [2016] and
was inspired by the concept of semioparticipatory design,
which is “a generic term for participatory practices that carry
messages” [Baranauskas et al., 2013, p.49]. These messages
refer to the study of communication among participants in
the interaction design process.

The SPIDe was conceived as a process consisting of three
stages: Context Analysis, Interface Engineering, and Eval-
uation. Initially, it aimed at the (re)design of interaction in
educational software, emphasizing the cultural aspects of a
school environment [Rosa and Matos, 2016]. However, after
being applied to specific groups such as individuals with vi-
sual impairments [Pita et al., 2017], deaf and hard-of-hearing
children [Zabot et al., 2019], and women aged 80 and older
[Rosa and Matos, 2020], it became necessary to make some
adaptations. This study used the SPIDe adapted by Rosa and
Matos [2020], which will be presented next.

2.1 Adapted SPIDe

Rosa and Matos [2020] adapted the SPIDe in a study involv-
ing co-located female participants aged 80 years or older.
In this modified version, the SPIDe consists of six iterative
stages and, in addition to the participants, involves specific
actors such as facilitators, monitors, observers, and develop-
ers. Empathy is also integrated as a central element through-
out all stages of this new SPIDe structure. In the case of the
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online study, the adapted SPIDe retained its core essence re-
garding the process stages. However, new techniques and
procedures were introduced to address the demands of the
online environment. Figure 1 shows the SPIDe used in this
study, along with the corresponding techniques.

[Mattelmiki and Battarbee, 2002, p.266] define empathy
in design as “people being seen and understood from where
they are, not as test subjects, but as people with feelings.”
It is in this context that empathy is established and strength-
ened throughout the process in the structure of the SPIDe
adapted by Rosa and Matos [2020], contributing to the con-
struction of emotional bonds of friendship and trust among
all involved in the process, with the sharing of experiences
among people, thus building an “empathetic relationship”.

The stages comprising the process of the adapted SPIDe
are 1) Involvement; ii) Preparation for Design; iii) Context
Analysis; iv) Interface Engineering; v) Evaluation; and vi)
Development. Table 1 presents the description of each stage,
along with suggestions for activities and techniques. These
suggestions proved effective in the present study, particularly
in a remote scenario. However, for in-person contexts, other
recommendations can be found in the article by Rosa and
Matos [2020].

3 Related Works

Studies involving older adults in the interaction codesign pro-
cess are generally conducted in person [He, 2020], as was the
case in the study by Rosa and Matos [2020], two of the au-
thors of this article. In this study, the authors share their ex-
periences with ten older women, most of whom were over 80
years old, in an interaction codesign process. They present
strategies used to improve involvement throughout the pro-
cess, reflecting on the challenges faced and lessons learned.
In the remote context, few studies involve older adults,
most of which focus on digital inclusion. For instance, the
study by da Hora Rodrigues ef al. [2021] discusses the im-
plementation of a new didactic approach in a remote course
for older adults to promote their digital inclusion. The study
by de Freitas et al. [2022] examines the obstacles faced in
digital inclusion before and during the Covid-19 pandemic,
providing a comparative analysis between face-to-face and
remote learning, addressing everything from methodology to
developing new resources to facilitate distance learning.
However, few studies address the remote interaction code-
sign process involving older adults. In this context, notewor-
thy studies include those by Cajamarca et al. [2022], Han
et al. [2022], Chen et al. [2021], and Brinkley et al. [2021].
In these studies, the participatory approach was used pri-
marily to understand the needs of a specific service/product.
Only the study by Han et al. [2022] went beyond understand-
ing, encouraging participants to propose design alternatives.
Most studies focused their efforts on artifacts within the
healthcare context. For example, Cajamarca et al. [2022]
aimed to obtain design insights for health data representa-
tions on medical devices. The study by Han et al. [2022]
explored opportunities to visualize data on a voice-based in-
telligent virtual assistant to improve quality of life and collect
important health information from older adults. The study by
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Figure 1. SPIDe utilized in this study.

Table 1. Description of the adapted SPIDe stages

Stage

Description

Suggestions for Activities/Techniques

Involvement Stage

This stage aims to understand the partici-
pants’ worldview and establish an empa-
thetic relationship through activities of per-
sonal interest. It creates a safe space for
exploration and sharing, favoring project
development based on their real needs.

Online Digital Literacy
Course/Workshops:  Introduction to
using digital devices, connecting content
to participants’ daily lives, promoting
engagement and active participation.

Preparation for Design Stage

Prepares participants for design activi-
ties, helping them understand interface el-
ements, interaction, and the phases of the
interaction design process.

Online Digital Fluency
Course/Workshops: Aims to provide
participants with the necessary knowledge
to communicate their ideas and needs to
the design team.

- Interface Analysis: Participants evalu-
ate existing interfaces to better understand
their elements and functions.

- Digital Games about Interface Ele-
ments: Stimulates learning in a playful
and engaging way.

Context Analysis Stage

This stage seeks to identify the partici-
pants’ problems and needs, defining and
ideating the artifact to be developed.

- Focus Group: Enables open and rich dia-
logue about participants’ experiences and
challenges, inspiring the definition of the
artifact.

- Brainstorming: Stimulates creativity
and collects suggestions, contributing to
the collection of requirements and ideas.

Interface Engineering Stage

In this stage, prototypes are produced
based on previously developed ideas.

- Guided Digital Prototyping: Creation
of prototypes under the guidance of design-
ers/facilitators using PowerPoint, allowing
for quick visualization and iteration of pro-
posed ideas.

- Conversation Circle: facilitate the dis-
cussion and decision-making regarding
the choices of the developed prototypes.

Evaluation Stage

This stage checks whether the developed
prototypes meet the identified expecta-
tions and needs.

- Conversation Circle: Allows partici-
pants to provide feedback on the proto-
type and validate it in relation to what was
ideated and prototyped.
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Chen et al. [2021] aimed to understand barriers and design
opportunities to improve older adults’ health and quality of
life through voice-based intelligent virtual assistants. Only
Brinkley et al. [2021] directed the study toward another con-
text: an autonomous vehicle-sharing application.

These studies share reflections, challenges, and opportuni-
ties. However, it is important to note that few delve into dis-
cussions about conducting the codesign process, particularly
considering the modes of participation and involvement of
older adult participants in the same way as discussed in this
article. Our research focuses not only on the design stages
but also on analyzing the participation and involvement of
older women in each phase of the process. This aspect is cru-
cial to understanding how older adults actively contributed to
the creation and development of the technological solution,
offering valuable insights that enriched the entire design pro-
cess.

4 Methodology

The experience reported here was conducted through a case
study from June to August 2021, involving five Brasilian
women aged 57-67, registered with the Interdisciplinary Cen-
ter for Studies and Extension in Family Health Care in Con-
viviality with Chronic Diseases (Nucleo Interdisciplinar de
Estudos e Extensdo em Cuidados a Saude da Familia em
Convivialidade com Doengas Cronicas - NIEFAM), affili-
ated with the State University of Southwest of Bahia (UESB),
Campus Jequié, Bahia, Brazil. In this study, although there
were women in the age range of 50 years, the group of women
is defined as older women since most of them were 60 or
older.

We emphasize that the exclusively female composition of
the sample was not intentional. The exclusive participation
of women is partly because only women volunteered to par-
ticipate. This can be attributed to several contextual factors.
For example, we observed that the number of older men
registered with NIEFAM is significantly lower than that of
women. Of the 85 people registered, only five are men.

This study was part of a broader research aimed at inves-
tigating how to engage older adults in a semioparticipatory
(co)design interaction process for the production of digital
technologies. The present study was conducted as part of an
action proposed in an Extension Project submitted and ap-
proved by the call for extension action no. 11/2020 provided
by UESB.

Table 2 displays the basic information of the five partici-
pants. To preserve the participants’ identity, they were identi-
fied by the codes P1, P2, ..., P(n). Regarding education, most
completed high school and still work in the job market as
self-employed professionals. Only two declared themselves
retired, but previously, they were employees.

In addition to the older women, five individuals partici-
pated in the research: 1) a researcher, a PhD student in Com-
puter Science, who led the study, acting as a facilitator; ii)
four undergraduate students from the Information Systems
course at UESB, two males and two females, who served as
monitors and observers. Only one student also worked as a
developer. Except for the researcher, the others were in the
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Table 2. Sociodemographic data of participants

Part. Age Education Occupation

P1 57  High School Saleswoman

P2 58  High School Pizza maker

Incomplete

P3 60 Elementary School Seamstress

P4 63 High School Fed_eral public servant
(retired)

. Nursing Technician
P5 67  High School (retired)

20-30 age range.

4.1 Codesign process used in research

The process used was the SPIDe adapted by Rosa and Matos
[2020], and for this study, an online course on smartphone us-
age was offered as an activity of interest to the participants.
In this sense, the first two stages of the adapted SPIDe are re-
lated to the participants’ understanding of smartphone usage
(digital literacy and digital fluency) and Interaction Design
(interface elements and process steps).

In the Involvement stage, digital literacy skills were ad-
dressed, while in the Preparation for Design stage, digital
fluency and elements of Interaction Design were covered, in-
cluding interface elements and the stages of the process.

The skills developed in the digital literacy and fluency
courses mentioned in the first two stages are discussed in
greater depth in the article by two of the co-authors of the
present study [Rosa et al., 2023b].

Although these stages are fundamental and relevant to the
overall scope of the research, we will focus our descriptions
on the stages directly related to design activities (Context
Analysis, Interface Engineering, and Evaluation), focusing
on the participation and involvement of older women, aiming
to understand this specific context of interaction design for
the production of digital technologies aimed at older adults.

The online codesign sessions were conducted through the
Google Meet platform. Google Meet was chosen because it
was free, easily accessible, and, at the time of the study, had
unlimited duration for video conferences and allowed audio
and video recording.

In this study, WhatsApp was also used as a support tool to
facilitate communication and relationships between the re-
search team and participants.

4.2 Data Collection
Data was collected through various methods:

+ Participant observation during online meetings, with ob-
servations recorded in field notes.

* Review of Google Meet recordings from design ses-
sions.

* Transcriptions of semi-structured interviews conducted
virtually via Google Meet.

+ informal conversations, including text messages and au-
dio, shared in the WhatsApp group, as these conversa-
tions proved valuable for complementary data collec-
tion.
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+ online questionnaires created using Google Forms to
evaluate the design sessions. It is relevant to highlight
that the only device used by the participants was the
smartphone. Thus, the questionnaires were made avail-
able through links shared via WhatsApp group.

4.3 Data Analysis

We employed Content Analysis, following the method en-
dorsed by Bardin [2011], to investigate both the explicit and
implicit meanings of the messages collected. The analysis
aimed to identify patterns, themes, and relevant insights re-
lated to the mode of participation and involvement of partic-
ipants during the design stages.

Following Bardin’s guidelines, the content analysis was
conducted in three steps:

1. Pre-analysis: This step aims to organize and system-
atize the materials available for the research. At this
stage, the research corpus is constituted, i.e., the set of
documents to be subjected to analytical procedures.

2. Exploration of the material: In this stage, the research
corpus is studied more deeply, aiming to establish the
unit of record and the unit of context.

* The unit of record “is the unit of meaning to be
coded and corresponds to the content segment to
be considered as the basic unit, aiming at catego-
rization and frequency counting” [Bardin, 2011,
p-134]. Words, phrases, or themes are examples
of units of record found repeatedly throughout the
texts.

* The unit of context “corresponds to the segment of
the message, whose dimensions (larger than those
ofthe unit of record) are optimal for understanding
the exact meaning of the unit of record” [Bardin,
2011, p.137].

3. Inference and interpretation of results: In this stage, the
raw results are processed to make them meaningful and
valid. This allows for proposing inferences and inter-
pretations aimed at the intended objectives.

4.4 Ethical Considerations

This research was submitted to and approved by the Re-
search Ethics Committee of UESB, under registration num-
ber 17517019.2.0000.0055. All ethical and legal procedures
were followed according to the guidelines established by the
committee.

To ensure voluntary and informed participation, we em-
ployed a Free and Informed Consent Form (TCLE), through
which participants formally agreed to take part in the study.
Additionally, an Image and Testimonial Authorization Form
was used to secure consent for the use and disclosure of par-
ticipants’ images and statements exclusively for research pur-
poses.

Rigorous measures were taken to address the vulnerabili-
ties inherent in conducting online research with older adults.
The research team received specific training to address the
needs of this group, fostering a safe and respectful research
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environment. It was acknowledged that participants might
face challenges related to digital exclusion, such as lack of fa-
miliarity with technological devices, practical difficulties in
using digital tools, and anxiety in online interactions. These
factors could lead to insecurity, hinder understanding of the
procedures, and impact trust in the process.

To mitigate these barriers, the first stage of the study (In-
volvement Stage) was structured as a digital literacy process.
Training and continuous support were provided to equip par-
ticipants with the necessary skills to use digital tools such
as videoconferencing platforms, online safety practices, and
navigation on mobile devices. This approach not only im-
proved participants’ digital competence but also enhanced
their confidence in fully participating in the study.

Only after this preparatory phase were participants for-
mally invited to join the study. During an interactive session
conducted on Google Meet, the TCLE and the Image and
Testimonial Authorization Form were read and explained in
detail, ensuring a clear understanding of the study’s objec-
tives, procedures, potential risks, and benefits. This session
allowed all questions to be answered in real time, ensuring
that consent was genuinely informed. For participants who
still had doubts or difficulties after the meeting, additional
support was provided via telephone, emphasizing our com-
mitment to accessibility and clarity throughout the process.

Consent was treated as a continuous process. Participants
were reminded of their freedom to withdraw from the study
or request the removal of their data at any time, without any
prejudice or negative consequences. This approach aimed to
create an atmosphere of trust and transparency, essential for
ethical engagement.

Document signing was conducted in person, given the
small group of participants (five women). A monitor or re-
searcher visited their homes on previously scheduled dates,
strictly adhering to Covid-19 prevention guidelines, includ-
ing the use of masks, hand sanitizer, and physical distancing.
These precautions ensured safety and ethical compliance dur-
ing all in-person interactions.

Additionally, strategies were adopted to mitigate poten-
tial power imbalances between the research team and partic-
ipants. We fostered a welcoming environment where older
adults felt comfortable sharing their opinions and experi-
ences at their own pace, without pressure. Our approach was
adapted as necessary to meet their individual needs, ensur-
ing that their contributions were valued and incorporated as
an essential part of the research process.

4.5 Data Privacy

Additional measures were implemented to protect the pri-
vacy and confidentiality of the data. To ensure transparency
and reproducibility of the results, the collected data was
anonymized and initially stored in a secure environment on
Google Drive, with access restricted to the research team
only. Currently, the anonymized data is available in the Zen-
odo repository (10.5281/zenodo.13955872), allowing public
access with the necessary privacy safeguards, where it is
stored according to Zenodo guidelines for the secure sharing
of research data.
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5 [Execution of Stages

5.1 Context Analysis Stage

In the context analysis stage, the aim is to identify prob-
lems and/or needs and, thus, define a solution. For this pur-
pose, the following participatory techniques were used: Fo-
cus Group and Brainstorming. A total of three sessions were
conducted to determine and ideate an artifact. The first two
sessions are related to understanding the context and defin-
ing the artifact. For this, the Focus Group technique was
used, and the last session was for ideating the artifact using
the Brainstorming technique. In all sessions, there were also
one or more monitors in addition to the five participants and
the facilitator. Each session of this stage lasted for 1 hour
and 30 minutes and will be described below:

1st Session: Understanding the Context - Part I

In the first session, the Focus Group technique was used
to identify problems and/or needs. This session involved the
participation of all women. The session began with an ex-
planation of the meaning of the context analysis stage, its
objective, and also an explanation of the Focus Group tech-
nique.

After the explanations and clarification of any doubts, the
Focus Group began, which was conducted through a script
of questions related to topics such as aging, pandemics, tech-
nologies, products, and services. These questions were de-
fined in alignment with the research objective. Each ques-
tion was presented through a slide in Microsoft PowerPoint
software as the facilitator verbalized the question. Figure 2
shows the moment when the first question was presented.

Focus Group

WHAT IS IT TO BE AN
OLDER PERSON
TODAY?

P ¢ 1108/11643

Figure 2. Question presented on a PowerPoint slide at the beginning of the
focus group.

In the first session, only questions regarding aging were
addressed: “What is it to be an older person today? What
challenges and difficulties do you perceive in this phase
of aging?”

These questions revisited discussions about perceptions of
aging in today’s world and situations experienced by them
and older adults in general. The responses were compiled
into topics, as shown in Figures 3 and 4.

According to the responses represented topics (Figure 4),
it is evident that the participants have a clear understanding
of the challenges and difficulties that arise in the aging phase.
In this regard, they brought up situations experienced both by
themselves, such as health problems, memory issues, and by
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Focus Group

Active person / "\ More peaceful life

More | What is to be an

| Financial stability
mature person | older person today?

J
/

Best phase of life \ Very useful Person

Figure 3. Responses that emerged from the second question related to the
topic of Aging

Focus Group

Financial exploitation of Day-to-day difficulties

the elderly
o / "\ Lack of respect for
Limitations \ the elderly
What challenges
“Kicked into | and difficulties do | Loss of memory
the corner" | you perceive in this
phase of aging?
Less health /' Lack of attention to

the elderly

Abandonment

Figure 4. Responses that emerged from the second question related to the
topic of Aging

the older adults in general, such as lack of respect and atten-
tion, abandonment, financial exploitation, among others.

Despite being aware of the challenges and difficulties
faced by the older adults, all of them have a positive percep-
tion of being older adults in today’s world, and unanimously,
all of them considered the aging phase as the best phase of
life (Figure 3).

2nd Session: Understanding the Context - Part I1

The second session took place two days after the first ses-
sion. In the second session, to review what was discussed
in the previous meeting, the responses regarding the theme
of aging, compiled into bullet points, were presented. Subse-
quently, the Focus Group continued with questions about the
themes of pandemic and technology. Figures 5 and 6 display
the responses.

Focus Group

\\ Freedom
\

\

o

Fun/

Visiting relatives J \\ Going out of the house

[ What is impact of ‘

Taking part \ the pandemic? “ Seeing/talking
/ to friends

in the project
X y
\ y
Physical exercises\\ /// Going to balls

Going to church

Figure 5. Responses that emerged from the question about Pandemic.
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Focus Group

Watch mass online

How is technology
helping in this time
of pandemic?

| Video calls with family

Online classes on and friends

using a smartphone

Internet research on
handicrafts and natural remedies

Figure 6. Responses that emerged from the question about Technology.

Regarding the impact of the pandemic on the participants’
lives, it was observed that the lack of freedom, specifically
the absence of it, was at the center of discussions. The par-
ticipants mentioned that the imposed social distancing due
to the pandemic made it impossible to interact with family
and friends, attend church, or participate in NIEFAM’s activ-
ities in person, among other limitations (Figure 5). They all
reported it was a very difficult and challenging time.

In terms of their perception of technology’s help during the
pandemic, it was highlighted that technology brought them
closer to family and friends through video calls, allowed to
take online courses on smartphone usage, internet research,
attending church services online, among other activities (see
Figure 6). Furthermore, during this session to identify prob-
lems and/or needs to define the artifact to be ideated, other
questions were discussed, such as: What products and ser-
vices perceived by them were not developed with the older
adults in mind?.

The responses revolved around services they used the most
and had a poor experience with, such as health care services
and public transportation. The condition of the streets and the
transfer of alimony responsibilities were also highlighted by
the participants, as shown in Figure 7.

Focus Group

Medicine p
A y
package insert /

/" What products and
services do you
notice that are not
developed with the
older people in
mind?

\ Individual treatment
)\ at health centres

Public transport | |
\ | Levelling of pavements
and pavements

Streets paviments \

Transfer of alimony responsibilities

Figure 7. Responses that emerged from the question about Products and
Services.

In light of this issue, some discussions arose about what
the city manager could improve for the benefit of the older
population. Thus, the creation of an application was sug-
gested so that more older adults could also assert their rights,
share their needs, and report complaints about services and
products inadequate for the older adults audience, allowing
municipal, state, and federal managers to have access. Con-
sequently, the creation of an application addressing the needs
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of older adults was defined. With this definition, the third
session proceeded with elucidating the topics/subjects that
would compose the application.

3rd Session - Artifact Ideation

The third session took place a few weeks after the pre-
vious session. In this session, the brainstorming technique
was used for artifact ideation. Initially, a review of the last
sessions and what had been discussed and defined was con-
ducted. Then, the objective of the session and the technique
were explained. With all participants clarifying and under-
standing how to collaborate, the technique began with the
following questions: What will this application be like?
What do you imagine and/or wish this application to
have?

From there, several ideas emerged about topics that could
be included in the application, such as complaints, work-
shops for older adults, tips, and booklets. Based on these
ideas, the next stage was interface engineering.

5.2 Interface Engineering Stage

The interface engineering stage took place one week after
the brainstorming session using the low-fidelity prototyping
technique. In total, six sessions were conducted, which will
be described below.

1st Session: Sketching the Idea

The first session of the interface engineering phase aimed
to sketch the artifact ideated in the previous session. Three
participants (P2, P4, and P5) were present in this session.
The facilitator began by reviewing the ideas suggested and
discussed in the previous session, then asked each participant
to take a piece of paper, a pencil/pen, and draw a rectangle
as if it were a cell phone screen.

To make this activity more transparent, it was presented
through a slide how they should draw (Figure 8), and it was
explained that in the rectangle, they would draw the initial
screen of the application based on the ideas suggested or new
ideas.

Figure 8. Explanation slide for paper prototyping.

It was clarified that they could use both drawings, repre-
senting icons on the screens and texts, and they were not to
worry about making perfect drawings. They were asked to
think about what should be on the application’s initial screen
and how these icons/texts could be arranged on the screen.
After these clarifications, it was also informed that if they
had any questions, they could ask, emphasizing that there is
no right or wrong, and they could use creativity to carry out
this activity.
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No specific time was set for them to sketch a low-fidelity
interface calmly. Therefore, each one’s time was respected.
While doing this activity, the slide with all the ideas they
suggested in the previous stage was displayed in the virtual
room, as shown in Figure 9.

What will this app be like

1-0800 - Complain here

2 - workshop for the elderly
3-5.0.5. Complaints

4-What | think about ...

5- Primers

6 - Elderly people's statute

7- Tips about...

8- Covid 19

9 - How to Sanitize your smartphone
10- Suggestions

o4 aBEBCe Y jmm

Figure 9. Slide with suggested ideas.

After some time, one of the participants said, "'I did it here,
but I’'m not sure if it’s right.” It was again emphasized at that
moment that there is no right or wrong. Then the participant
said, ""after I see the others, then I’ll know [laughs].” This
statement shows noticeable natural insecurity from someone,
not a designer, engaging in a new activity, primarily online.

Therefore, it was understood that there was a need to in-
form them that there was no right or wrong, that all ideas
were "“'welcome”, that their collaboration was essential, and
that at the end of each session, they should always praise their
participation.

They took an average of 20 minutes to sketch the first
screen. After everyone signaled they had finished, they were
asked to create a second screen on another sheet. For this,
they would need to draw the rectangle representing the appli-
cation screen again, and they could choose one of the ideas
suggested in the first screen to make the second screen. The
facilitator had to provide an example to make the objective
of this activity more transparent.

The average time for this activity was also 20 minutes.
After everyone indicated they had finished, each participant
was asked to take a photo of the two screens they had created
and send it via WhatsApp to the facilitator’s or monitor’s con-
tact. It’s worth noting that this was only possible due to the
literacy and digital literacy phase they participated in during
the first and second stages of the process. With the photos
sent, the session was concluded, and all participants were in-
formed that the presentation and discussion of the sketches
would take place in the next session, which occurred the fol-
lowing day.

2nd Session: Presentation and discussion of sketches

The second session aimed to present and discuss the
sketches created in the previous session. For this purpose,
the roundtale discussion technique was used with the same
participants of the prior session. This session lasted one hour.

The session began with presenting the images of the Initial
Screen sketches created by the participants in the previous
session (Figure 10).

Three draft proposals differed in three design aspects: the
first was purely textual but with explanations of what should
be in that position on the screen; the second had icons and
text, and the third consisted only of icons. After discus-
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Figure 10. Sketches of the initial screen.

sions and clarifications about what they created for the Ini-
tial Screen, the presentation and discussion of the drafts of
the second screen (Figure 11) made in the previous session
followed.

Figure 11. Sketches of a second screen.

As no specific topic had been determined for the second
screen, each participant chose different issues, such as older
adults Care, Reports, and Natural Recipes. Only one partic-
ipant used drawings (icons and texts). However, all three
had interesting ideas for composing the application regard-
ing content. Nonetheless, it was necessary to use another
technique to work on the visual and interaction elements of
an interface. Thus, we proceeded to a third session utilizing
the technique of guided digital prototyping, which took place
the following week.

3rd Session: Refining the Initial Screen

The third session aimed to refine the prototype developed
in the previous session using the technique of guided digital
prototyping. Digital prototyping in this study refers to devel-
oping a prototype with the assistance of a digital tool. The
term “guided’” means that the prototype was created under
the guidance of monitors and the facilitator. Three women
who had participated in previous sessions (P2, P4, and P5)
took part in this session.

The session began with an explanation of the activity and
its objective. The facilitator explained that the activity would
be carried out individually under the guidance of a monitor, a
member of the team, who would send a link to a new virtual
room to the participant’s WhatsApp contact.

As a result, three virtual rooms were opened via Google
Meet. This activity aimed to refine the initial screen proto-
type based on visual interface elements. After explaining the
activity and clarifying, the participants were asked to leave
the main room. Each participant, along with their assigned
monitor, then entered their specific virtual room.

In these specific rooms, each monitor initially presented,
using slides, an image of a cell phone mockup with a blank
screen. Next to this mockup were lists of topics defined in
previous sessions and various icons (Figure 12), allowing the
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participant to choose the icon that best represented each topic
and its layout on the screen.

Figure 12. Session of Guided Digital Prototyping.
Source: Authors’ elaboration.

The activity unfolded as follows: first, the participant
chose a topic; then, she selected an icon that best represented
that topic, and then she indicated the positions of the topic
and icon on the screen. If there was no suitable icon on that
screen, the monitor showed another slide with a new list of
icons.

Throughout the activity, the monitor guided the partici-
pants, who led the process with explanations, questions, and
clarifications and directed them to make conscious and mean-
ingful choices. All monitors were trained beforehand to con-
duct this activity.

The minimum time for completion was 25 minutes, and
the maximum was 40 minutes. After all prototypes were
completed, the session was concluded. Figure 13 displays
the prototypes created for the initial screen of the applica-
tion. With the initial screen prototype created, we proceeded
to the fourth session.
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Figure 13. Prototypes of the initial screen of the application.

4th Session: Selection of the Initial Screen

The fourth session aimed to make the necessary choices
related to the visual elements of the prototypes created in the
previous session. The idea was not to choose the best proto-
type, but rather to develop a new prototype collaboratively
and democratically, based on the group’s choices regarding
the icons and interface for each prototype. This activity took
place one week after the previous session with the same three
participants (P2, P4, and P5), and the technique used was a
conversation circle.

As in all sessions, the activity and its objective were
initially explained. Subsequently, the facilitator presented,
through slides, a topic with the appropriate icons chosen for
each prototype, and they had to choose only one icon that best
represented the topic. After choosing the icon, a new topic
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was presented. Figure 14 shows the moment of choosing the
icon for the “Complaints” topic.

Figure 14. The selection of the icon for the topic “Complaints”.
Source: Authors’ elaboration.

After completing the selection of icons for all topics, the
next step was to define a name for the application. By ma-
jority decision, the chosen name was “S.0.S Older Adult”
(S.0.8. Idoso, in Portuguese). After choosing the applica-
tion name, the next step was to discuss and choose the most
suitable interface for older adults, i.e., one that was easier for
the older adults to interact with the application, in terms of
the arrangement of icons and text on the screen. The proto-
types created inspired the participants to decide on “icons +
text” arranged in a list. After the choice, the session was con-
cluded, and they were informed that in the next session they
would prototype a second screen. This session lasted about
one hour.

5th Session: Creating Second and Third Screens

The fifth session took place the following week after the
previous session and aimed to prototype a second and third
screen. By majority decision, the topic chosen to create the
prototypes was “Complaints”. For this purpose, the digital
prototyping technique was also used. In this session, only 2
women participated (P2 and P5). Initially, each participant
went to a specific virtual room and, under the guidance of a
monitor, they prototyped the “Complaints” topic screen. Par-
ticipant P5 produced two screens for this topic (Figure 15),
and P2 produced only one screen (Figure 16). This activity
lasted about 40 to 50 minutes.
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Figure 15. Prototypes of the second and third screens for the topic of “Com-
plaints” (P5).

In this same session, the color of the application’s title
bar was also chosen. Thus, the participants were invited to
choose a color that would compose the top bar of the initial
screen, highlighting the application title.
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Figure 16. Prototypes of the second screen for the topic of “Complaints”
(P2).

6th Session: Selection and Evaluation of the Second
and Third Screen Interfaces

The sixth session aimed to present the prototypes created
in the previous session. In this session, each participant could
explain their prototype idea, and after all presentations and
discussions about the positive and negative aspects of each
interface, the selection of the most appropriate screens for
“Complaints” followed.

For the second screen of the “Complaints” topic, the pro-
totype created by P5 was chosen (Figure 15), as according to
P2, the colors facilitate interaction for the older adults, who
can memorize the topic by color, making interaction easier.
As for the third screen, after some discussions, the choice
was also the one made by participant P5.

In consensus, the participants found that this prototype
was the most appropriate because it contained necessary and
relevant information without compromising the identifica-
tion of the person making the complaint, who may not wish
to be identified. After the choices, the session was concluded.
This session lasted 1 hour and 30 minutes.

With all the digital prototypes chosen, the next step was
the Development/Implementation stage. This stage is carried
out only by the developer(s) of the team. In this stage, a
high-fidelity prototype was developed so that the participants
could see more closely what they had prototyped, facilitating
an initial evaluation. This prototype was developed using
the Figma tool. From this prototype, a digital mockup of
each screen was generated. This mockup enabled the initial
evaluation. Next, the evaluation of the digital mockups of
each screen will be described.

5.3 Evaluation Stage

The evaluation stage aimed initially to understand how well
the participants were comprehending what they themselves
had designed and to verify if the mockups were representing
what they had ideated and prototyped. The evaluation took
place one week after the prototypes were chosen, with the
presence of four participants (P2, P3, P4, and P5), and the
session lasted 1 hour and 30 minutes.

In this session, the facilitator began by providing a recap of
everything the participants had accomplished since the con-
text analysis stage. After this recap, the mockup of the ini-
tial screen was presented through slides, and then the eval-
uation was conducted using the Conversation Wheel tech-
nique through questions about the icons, the position of vi-
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sual/textual elements, and the participants’ understanding of
the application. The same process was carried out for the
other two mockups (second and third screens for the “Re-
ports” topic). Figure 17 displays the three mockups pre-
sented in this stage.
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Figure 17. Mockups of the three screens.

The participants shared their opinions regarding what they
were visualizing. It was noted that they found the application
easy to use, as P4 (63 years old) mentioned, “It’s perfectly
understandable at first glance.” P4 further added, “Because
the icons lead us to understand the need of each suggestion
presented.” Participant P5 also commented, “Because every-
thing is very visible: the icons, the text. Everything is legi-
ble.”

The participants felt respected when they realized that the
ideas, icons, and everything that was defined and chosen by
them were present in the digital mockup, as mentioned by P4
(63 years old): “It was an example of respect for us who par-
ticipated, and it was proof of the respect, although we already
perceived it, but we had the concrete proof of the respect you
have for us, and we can only thank you.” She further added,
“[...] you could have changed a lot of things, however, you
embraced our ideas.”

After this evaluation, the process was finalized without the
need for any adjustments. Unfortunately, until the present
moment, it has not been possible to conduct an evaluation
to obtain feedback on possible interaction issues because
this would require the participants to download the proto-
type to their smartphones and share their screens through the
video conferencing application using another computational
device.

6 Results and Discussions: Partici-
pation and Involvement of Older
Women in the Design Stages

Although in the scientific literature of the areas of HCI and
Computer Science it is common to find the term “involve-
ment” being used similarly to “participation” and “engage-
ment’, Barki and Hartwick [1989] establish a differentiation
between the concepts of “participation” and “involvement”.
According to the authors, the term “participation” relates to
the actions or activities carried out by users during the sys-
tem development process, while “user involvement” is char-
acterized as a subjective psychological state that reflects the
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importance and personal relevance that users attribute to a
specific system or to system development activities, thus be-
coming involved not with a system, but with a process.

In this research, the term “people’s involvement” is used
to denote participants’ positive and/or negative affective and
emotional reactions to design activities, their participation in
the research, and other elements that constitute the process.
It is characterized by the demonstration of positive emotions
such as joy, well-being, satisfaction, interest, among others,
or negative emotions such as disgust, sadness, frustration,
disinterest, insecurity, among others.

In other words, while participation focuses on the activ-
ities carried out by participants, involvement refers to the
quality and depth of that participation. A participant may be
physically present and perform the requested tasks, but their
level of involvement may vary depending on their interest,
motivation, and emotional connection to the process.

Thus, the analysis of the participation and involvement of
the older adults in the design stages is a fundamental aspect
to understand the dynamics and results of initiatives aimed
at promoting the inclusion and involvement of this demo-
graphic group in activities related to the development of prod-
ucts and services tailored to their specific needs.

In this context, besides observing the modality of partici-
pation of the older adults throughout the process, it is equally
important to consider their affective and emotional reactions,
both positive and negative, as these can significantly influ-
ence their disposition and involvement with the proposed ac-
tivities.

Consequently, it is essential to consider both participation
and involvement when developing and conducting interac-
tion design activities, as both are crucial to ensuring the qual-
ity and effectiveness of the process and the results. Next,
we present the results and discussions regarding the behav-
iors of the participants during the design stages, taking into
account the modes of participation suggested by Yuan and
Dong [2014].

6.1 Modes of Participation of Older Women in
the Design Stages

6.1.1 Data Analysis Process

To understand the participation of older adults in the de-
sign stages, we adopted the content analysis method [Bardin,
2011], in which the collected information was systematized
in an analysis grid composed of four columns: Category,
Subcategory, Unit of Record, and Context Unit.

In the pre-analysis phase, following the modes of partici-
pation proposed by Yuan et al. (2014), we selected topics di-
rectly related to the category “Modes of Participation.” The
subcategories corresponded to the four modes of participa-
tion (Active, Semi-active, Indirect, and Passive). Coding
was performed based on a careful reading of field notes, tran-
scriptions of design sessions recorded via Google Meet, and
text and audio messages exchanged on WhatsApp. Each rel-
evant data point was manually identified and coded into the
subcategories.

Although we did not use formal inter-coder reliability met-
rics, the consistency of the coding was ensured through a col-
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laborative review process. A second researcher reviewed the
coding, which ensured the consistency and coherence of the
results, minimizing subjective biases in data interpretation.
This double-checking process was sufficient for the objec-
tives of this research, given the limited scale and depth of
the study. The coded data were organized into registration
units and context units, systematically arranged in analysis
grids.

According to Bardin [2011], an analysis grid is a method-
ological tool used in the process of categorizing and analyz-
ing content. It consists of a chart or table that organizes and
structures the data into units of analysis (such as context and
registration units), allowing the information to be systemat-
ically classified, compared, and interpreted. The grid aids
in identifying themes, patterns, and relationships within the
data, facilitating the construction of inferences and the inter-
pretation of results according to the research objectives.

6.1.2 Structure of the Analysis Grids

The analysis grids were divided into four columns: Category,
Subcategory, Unit of Record, and Unit of Context. The term
"Modes of Participation’ was included in the Category col-
umn. In the Subcategory column, the four modes of partici-
pation suggested by Yuan and Dong [2014] were distributed.

The Unit of Record column presents words or phrases ex-
tracted from the field notes and the recordings of the design
sessions, which were taken as indicative of a particular oc-
currence. The field notes captured relevant observations and
interactions, while the recordings allowed for revisiting the
discussions and verifying details that might have been missed
in the initial data collection. This process contributed to a
more detailed and accurate analysis of the observed inter-
actions and dynamics. In the Unit of Context column, text
fragments that encompass the record unit are found, thereby
providing context for it.

Following the steps proposed by Bardin [2011], the results
were processed through the inference and interpretation of
data from the selected topics. The interpretation was based
on existing literature, relating the findings to relevant theo-
ries and previous studies.

The following Tables 3, 4, and 5 present the analysis grids
corresponding to each stage of the design process: Context
Analysis, Interface Engineering, and Evaluation. These ta-
bles are essential for understanding how the data were cat-
egorized and analyzed in relation to the participation of the
older women. Based on these table, the results and discus-
sions will be presented, exploring how the data connect to
the modes of participation and the relevant theories for the
study.

6.1.3 Results and discussions

In this subsection, the results obtained from the analysis of
the grids for each stage of the design process will be pre-
sented, which includes Context Analysis, Interface Engineer-
ing, and Evaluation. Each table will provide a detailed view
of the categorized information, allowing for an in-depth un-
derstanding of the participation of older women in each of
these phases.
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Table 3. Analysis Grid of Participation Modes in the Context Analysis Stage.

CATEGORY SUBCATEGORY UNIT OF RECORD

UNIT OF CONTEXT

Relevant contribution

Modes of participation ACTIVE
in the Context Analysis

FN/DSR:The participants actively contributed
with relevant suggestions and personal accounts.”

FN/DSR: All of them participated actively,
bringing relevant discussions and sharing
experiences lived by themselves or by people
close to them.

FN/DSR: The participants shared ideas,

suggestions, and indignations regarding situations
affecting the older adults, issues that bother them, and
that they observe. These participants stood out with
pertinent and relevant remarks.

stage. FN/FN/DSR: P4, PS5, and P2 significantly
contributed with suggestions regarding the
Significant contribution  importance of including information about
the rights of the older adults and the
need for an accessible format.
SEMI-ACTIVE Not identified There was no observation of participation
in a semi-active manner
INDIRECT Not identified There' was 1no observation of participation
in an indirect manner.
PASSIVE Non-existent There was no observation of participation
in a passive manner.
Note: FN = Field Notes; DSR = Design Session Recordings.
Table 4. Grid for analysis of modes of participation in the Interface Engineering stage.
CATEGORY SUBCATEGORY  UNIT OF RECORD UNIT OF CONTEXT

Active, effective
and conscious

participation
Modes of participation =~ ACTIVE
in the
Interface Engineering
stage.
Creativity
Collaboration
SEMI-ACTIVE Not identified
INDIRECT Not identified
PASSIVE Non-existent

FN/DSR:The participants showed interest.

FN/DSR: P6 participated in this stage actively
and effectively, especially after the guidance from
the monitor/facilitator.

FN/DSR: The participants actively engaged in
the discussion circle, sharing their ideas and
receiving feedback on the presented sketches.

FN/DSR: P2, P4, and P5 developed
the prototypes consciously.

FN/DSR: The interaction among the participants
was active, with collaborative discussions about the
strengths and weaknesses of the prototypes.

FN/DSR: The participants actively
engaged in the discussion circle.

FN/DSR: P3 participated in this activity
actively and effectively, as she was aware

of what she was doing and choosing, and she
stood out as a very creative participant.

FN/DSR: The participants discussed and
clarified the elements they created for the
Home Screen, fostering a collaborative and
learning environment.

FN/DSR: The fourth session had a participatory
and collaborative dynamic.

FN/DSR: [...] with collaborative discussions
about the strengths and weaknesses of the prototypes.

There was no observation of participation
in a semi-active manner

There was no observation of participation
in an indirect manner.

There was no observation of participation
in a passive manner.

Note: FN = Field Notes; DSR = Design Session Recordings.
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Table 5. Grid for analysis of modes of participation in the evaluation stage

CATEGORY SUBCATEGORY

UNIT OF RECORD

UNIT OF CONTEXT

Contribution

Recognition of the
Value of Ideas

ACTIVE

Modes of participation

in the Evaluation stage.

Inclusion Suggestions

SEMI-ACTIVE Not identified
INDIRECT Not identified
PASSIVE Non-existent

Relevant Questions

FN/DSR: The participants actively contributed
their opinions, praising the design and the ease of
navigation of the application.

FN/DSR: Participants P2-ER, P4-ER,
and P5-ER expressed their opinions
and evaluated the application positively.

FN/DSR: P4 acknowledged that her ideas were
valued, mentioning that “A lot could have changed,
but the goal was to take advantage of our ideas.”

FN/DSR: P2 asked a pertinent question, helping
to direct the discussion to critical aspects of the
system: “Valéria, will the person who receives
the complain know which city the complaint was
filed in?”

FN/DSR:P4 brought to the discussion the
suggestion of including questions about the
occurrence of witnesses in relation to the topic
of complaints.

There was no observation of participation
in a semi-active manner

There was no observation of participation
in an indirect manner.

There was no observation of participation
in a passive manner.

Note: FN = Field Notes; DSR = Design Session Recordings.

The results will be discussed in light of existing literature,
highlighting how the findings relate to theories and previous
studies on participation in codesign activities.

+ Context Analysis Stage.

The results from the Context Analysis stage, presented in
Table 3, revealed that all participants actively contributed,
sharing ideas, suggestions, and even expressing indignation
about situations affecting the older adults. They addressed
issues that bother them and that they observe in their daily
lives, standing out with pertinent and relevant interventions.

Therefore, it was clear that, in this stage, all participants
played a significant role, actively engaging in discussions
and reflections on the context presented. The participa-
tion of those involved can be categorized mainly as active,
as discussed in the theories of collaborative participation
[Baranauskas et al., 2013], [Sanders and Stappers, 2008]
which emphasize the importance of deep and reflective in-
volvement in interactions.

No participation in semi-active, indirect or passive modes
was observed, indicating a high level of engagement on the
part of all participants.

This homogeneity in participation reflects the impact of
an environment of collaborative exchange, where the voices
and experiences of the participants were welcomed and re-
spected, as recommended by studies on active participa-
tion in user-centered design contexts [Sanders and Stappers,
2008], [Schuler and Namioka, 1993].

* Interface Engineering stage.

Regarding the Interface Engineering stage, the results of
the analysis, presented in Table 4, reveal that the partici-
pants maintained characteristics of active participation, con-
tributing significantly to the creation of the prototypes. They

demonstrated awareness of what they were developing in all
sessions of the stage. They made decisions, suggested inno-
vative solutions, and collaborated in the choice of visual and
functional elements, such as the layout of the screens and the
organization of the information. In addition, there was col-
lective engagement in the discussions, where the participants
not only expressed their opinions, but also incorporated the
feedback received, refining their ideas in a collaborative and
creative way, which enhanced the quality of the final proto-
types.

The relationship between the data collected and the identi-
fied modes of participation indicates a strong predominance
of the active and collaborative mode. The active participa-
tion of users, as detailed in the analysis, is aligned with partic-
ipatory design theories, where users are seen as co-creators
and not just passive consumers of technology [Schuler and
Namioka, 1993], [Baranauskas et al., 2013].

Participants were involved in all phases of design, suggest-
ing improvements and validating functionalities, which re-
inforces the relevance of the user-centered approach, more
specifically the codesign methodology, which actively in-
volves users in the co-creation of solutions [Sanders and Stap-
pers, 2008].

However, in this stage, there was only collaboration from
P2, P4, and P5, which also confirms the tendency of variabil-
ity in participation observed in collaborative activities [Steen,
2013]. Participants P1 and P3 justified their absences due
to personal commitments, such as medical appointments and
unforeseen family events. Although the absence of these par-
ticipants limited the diversity of opinions, the engagement of
the others ensured that the discussion remained productive
and focused on the design objectives.

+ Evaluation stage.
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In the Evaluation stage, only P1 did not participate, while
the other participants remained active, as shown by the anal-
ysis results presented in Table 5. The participants expressed
their understanding of the designed application and con-
tributed with suggestions and/or modifications. They inter-
acted collaboratively, discussing aspects such as the app’s us-
ability and functionality, which enriched the evaluation pro-
cess. During the discussions, the participants evaluated each
screen, the buttons, and other features, offering their insights
on ease of use, layout, and the app’s suitability for the needs
of the olderadults.

Since the study was conducted online, the evaluation of the
application took place in a virtual conversation circle. This
interaction format allowed for a collaborative environment,
in which the participants were able to provide feedback in
real time, proposing improvements and adjustments that they
considered important.

We can see in Table 4 some contributions made by the par-
ticipants. P2 raised an important question about the identifi-
cation of the city in the reporting occurrences, demonstrating
an understanding of the context of the screen. P4 brought up
the inclusion of questions about the occurrence of witnesses
in relation to the reports. P5 mentions that associating the
yellow color with the *violence’ category makes the app eas-
ier to understand. This makes the process of opening the app
and understanding the presented information more intuitive.
She also highlights the importance of using colors to assist
people who cannot read. This leads us to reflect on the signifi-
cance of the observation regarding the topics in the *Reports’
menu being distributed by color. This observation sparked
an important discussion about the accessibility of the tool, as
according to P5, colors facilitate the use of the app for older
adults individuals who cannot read.

The variability in the participants’ contributions reflects
the dynamics observed in codesign processes, where engage-
ment can vary depending on the level of understanding and
the users’ relationship with the proposed technology. The
Evaluation stage, in this context, was essential to validate the
interface design, since the suggestions received indicate not
only the suitability of the product, but also opportunities for
refinement, which is a central point in the codesign method-
ology. As pointed out in the literature, the evaluation with
the end users themselves ensures greater alignment with the
expectations and real needs of the target audience, increasing
the probability of success of the developed solution [Sanders
and Stappers, 2008].

In the evaluation stage, in addition to technical suggestions
about the functionality, the participants also recognized the
effort to value their ideas. P4’s statement (“A lot could have
changed, but, nevertheless, the objective was to take advan-
tage of our ideas”) reflects the recognition that the design
process was inclusive, valuing the contributions of the par-
ticipants. This shows that the suggestions were incorporated
in a meaningful way, generating a feeling of belonging and
validation.

We emphasize that the practice of facilitation can in-
fluence participation and participatory results. Dahl and
Sharma [2022] stress that facilitator responsibilities extend
far beyond being a moderator of a group discussion.

In this context, the adapted SPIDe includes actors in the
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roles of facilitator and monitor. These actors interact with
participants and create an open dialogue environment, with
the goal of promoting dialogue between individuals with dif-
ferent perspectives, allowing the exploration of various hy-
potheses and options [Hogan, 2005].

In this case study, both the researcher and the monitors
alternated in the role of facilitators. This highlights the flexi-
bility and adaptability of the research team in fostering active
participation among older women. Thus, the facilitator’s ac-
tions were considered important and essential in encouraging
this participation. From the outset, all team members were
encouraged and guided to develop good social skills, such as
patience, actively listening, flexibility. This was evident in
the conduct of activities, as observed by the participants:

“They were very patient.” (P5, 67 years old).

“You have the patience to explain it to us several times.”
(P4, 63 years old).

The next step was to understand the participants’ involve-
ment throughout the process, answering the following ques-
tion: What were the positive or negative affective and emo-
tional reactions of the participants throughout the process?

6.2 Participant involvement: Affective and

emotional reactions

In this section, we will explore the affective and emotional re-
actions of participants, emphasizing the importance of these
reactions in understanding the dynamics of older women’s in-
volvement. Analyzing participants’ affective and emotional
reactions can provide valuable insights into how their experi-
ences and perceptions influence their participation in a code-
sign process.

6.2.1 Data Analysis Process

To answer this question, What were the positive or negative
affective and emotional reactions of the participants through-
out the process?, we utilized the procedures of Bardin’s the-
matic categorical analysis (2011) in the pre-analysis, material
exploration, and results treatment phases, considering that af-
fective and emotional reactions can be demonstrated by pos-
itive emotions, such as happiness, well-being, and satisfac-
tion, among others, and negative emotions, such as disap-
pointment, frustration, disinterest, among others [Fredericks
et al., 2004].

In the pre-analysis phase, topics directly related to the cat-
egories ‘Positive Emotions’ and ‘Negative Emotions’ were
selected for coding. This coding was carried out after consul-
tation, transcription, and thorough reading of the data collec-
tion instruments, which included records from online emo-
tion questionnaires, audio and text messages via the What-
sApp group, and individual semi-structured interviews.

As with the analysis of the modes of participation, we did
not use formal metrics for inter-coder reliability. However,
coding consistency was ensured through a collaborative re-
view between two researchers, ensuring coherence in the re-
sults and minimizing subjective biases.

From the online questionnaire, records were extracted re-
garding the emotions experienced by participants during the
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design activities. Regarding the semi-structured interview,
three questions were selected:

1. What did you think about the classes conducted on the
Meet platform?;

2. Did you enjoy participating in the research?;

3. What is your feeling about your participation in this
project and your collaboration in the creation of an ap-
plication?

The selected data were coded and transformed into Units
of Record and Context and are presented in a single detailed
analysis grid in Table 6.

6.2.2 Structure of the Analysis Grids

The analysis grid was structured similarly to the previous
stage. In the Category column, the terms ‘positive emotions’
and ‘negative emotions’ were organized. From the reports
collected through the online questionnaire, semi-structured
interviews, and texts and audio shared in the WhatsApp
group, four subcategories emerged: ‘regarding the design ac-
tivities’, ‘regarding the participating in the research’, ‘regard-
ing the cell phone classes’ , and ‘regarding the thematic con-
text of the research.” From these subcategories, the units of
record and their corresponding context units emerged, which
were extracted from the same data collection instruments, as
detailed in Table 6.

In the Record Unit column, words representing the emo-
tional experiences expressed by participants during the de-
sign and research activities were included. The coding of
these units enables an effective categorization of emotions,
facilitating future analyses. The Context Unit column pro-
vides information that helps situate these emotions, allow-
ing for a deeper understanding of the circumstances in which
they occurred. Based on these categorizations, it was possi-
ble to gain a detailed view of the participants’ interactions
and experiences throughout the codesign process. Based on
Table 6, we will now present the results and relevant discus-
sions.

6.2.3 Results and Discussions

Various feelings were reported by the participants in each an-
alyzed category, as presented in Table 6. Regarding the de-
sign activities, there was no mention of negative emotions.
The statements reveal feelings of happiness, interest, satis-
faction, and pride. The remarks that express happiness and
interest reflect the perception that the activities are directly
related to solving real and significant challenges for the par-
ticipants themselves, strengthening their identification with
the proposed objectives.

The feeling of satisfaction, expressed in P4’s statement,
may be related to both the content delivered and the method-
ology adopted, which seemingly offered concrete opportuni-
ties for learning and personal development. Similarly, the
pride in participating, expressed by P2, suggests that the ac-
tivities were perceived not only as tasks to be completed but
as a meaningful opportunity to collaborate and contribute to
something greater.
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In general, the participants reported positive emotions
such as happiness, interest, satisfaction, and pride during the
codesign activities. These feelings were driven by the practi-
cal relevance of the tasks and the opportunity to contribute to
something meaningful. These findings reinforce the impor-
tance of linking design to real and significant problems for
the participants, a principle advocated by Sanders and Stap-
pers [2008] in user-centered design. By providing opportu-
nities for learning and personal development, participatory
design can also enhance the self-esteem and well-being of
older adults.

Regarding participation in the research, various emotions
were expressed by the participants, notably pride, happi-
ness, satisfaction, and respect. The feeling of pride, man-
ifested by P5, demonstrates that participants not only value
the experience but also feel honored to be part of a group they
consider “wonderful.” This indicates a strong sense of com-
munity and belonging, essential elements in participatory de-
sign contexts.

Expressions of happiness, especially from P2 and PS5,
highlight that participation in the research is viewed as a pos-
itive experience. The statements show an acknowledgment
of the importance of the research and its impact on the partic-
ipants’ lives, particularly concerning the older adults. This
association between happiness and contribution to a mean-
ingful project reinforces the emotional value that participants
attribute to their involvement.

Satisfaction is a strongly emphasized feeling, particularly
in the remarks of P4 and PS5, who express joy in participating
and gratitude for the opportunity to contribute. P4 mentions
their willingness to participate despite challenges, suggest-
ing resilience and commitment. This satisfaction is linked to
an environment that values individual contributions, as indi-
cated by P4’s remarks about respect.

Furthermore, P4’s comments on respect indicate that the
research not only provides a space for expressing opinions
but also acknowledges the contributions and worth of the par-
ticipants. This perception of respect is fundamental in creat-
ing a collaborative and inclusive environment where partici-
pants feel valued and heard.

Expressions such as wonderful, very good, and benefi-
cial reflect a high level of satisfaction with the overall re-
search experience. The remarks from P3 and P5 reveal gen-
uine enthusiasm, while P5’s use of the term “chic” suggests
that participants feel important and valued in the process.

These positive emotions highlighted in the participants’
statements reveal not only the project’s impact on their lives
but also the essential role that the adopted methodology plays
in fostering a collaborative learning environment. Recog-
nizing the expressed emotions provides valuable insights
for future initiatives, emphasizing the importance of creat-
ing spaces where participants feel valued, respected, and en-
gaged.

Studies show that positive emotions are often associated
with increased engagement and motivation in participatory
design processes [Muller and Druin, 2012]. Bratteteig and
Wagner [2016] assert that environments that value partici-
pants’ contributions not only foster a sense of purpose but
also promote a feeling of belonging, which is essential for
the success of collaborative initiatives.



Older women in online interaction codesign

Rosa et al. 2025

Table 6. Analysis grid of positive and negative emotional affective reactions.

CATEGORY SUBCATEGORY UNIT OF RECORD CONTEXT UNIT
Happiness P2: “Happiness in giving suggestions about older adults.”
Interest P4: “Interest because it is necessary to meet our needs needs and solve

Satisfaction

In front of design activities .
& vt Pride

Pride

Happiness

Satisfaction

By participating in the survey

problems that arise.”
P4: “Very pleased to have the opportunity to learn.”
P2: “’Proud to be participating.”

P5: “Proud to be participating in this course

with this wonderful group.”

P2: “Happiness of being involved in the research.”

PS: “Happy, because I am participating in a wonderful project.”

P2: “Happiness of having contributed to a research on information about
older adults.”

P4: “Satisfied because, despite the difficulties, I can be present, in good
health, and I am willing to participate in the classes,

offer suggestions, and even receive compliments.”

P2: “Satisfaction in participating in a research about older adults.”

P5: “I feel satisfied to have the opportunity to participate in this wonderful
course.”

P5: “I was very satisfied.”

P4: “It was an example of respect in which we participated, and it served
as proof of respect.

Respect [...] Although we have already lived... we had concrete proof of respect that
Positi . you have for us, and we can only express our gratitude. You could have changed
ositive emotion . . .
a lot, but the objective was to make the most of our ideas.
Wonderful P2: “Everything was wonderful.”
Very good P5: “It was very good for me.”
Beneficial PS: “It was beneﬁcial!” ) )
P4: “It was beneficial! Nothing to complain about... commendable.”
P3: “I loved it!!!!”
1 liked it/I loved it P5: “I'loved it. It made me feel, how do you say? chic!!!!”(Chic, in this context,
refers to feeling important or valued.)
P1: “I’'m glad you liked it!”
Gratitude P3: “Today’s class was very beneficial! Thank you, André.”
In light of the smartphone usage classes. P1:“Thank you, André; the class was great!”
Enthusiasm. P3: “Wow, even though I couldn’t see the images, the class was great.”[..]
. P4: “I felt more secure because I knew that if I tried something and couldn’t do it,
Security o
there was someone to help me.
In light of the thematic context of the research ~ Sadness P2: “Sadness for not being able to do more for older adults.”
P1: “Today’s class was confusing for me; I couldn’t keep up with anything.
Frustration First, my grandson needed the cell phone to resolve an issue with his card,
Negative emotion and it disrupted my entire class.”
. P3: “I participated a little... but from what I saw, I thought few people
In light of the smartphone usage classes. Irritation participated.I think it’s necessary to have one person speak

less so that others can participate, right?”

Regarding the smartphone usage classes, comments were
highlighted that reflect both positive and negative emotions.
Positive emotions were expressed through feelings of grat-
itude, security, and joy. The feelings of gratitude and
joy were expressed genuinely, as evidenced by the messages
shared in the WhatsApp group shortly after the class ended.
This indicates a significant appreciation for what was taught,
as well as positive sentiments directed toward the instruc-
tor/monitor, as reported by P1: “Thank you, André, the class
was great!” This interaction reinforces the emotional bond
established from the beginning of the process, strengthening
the participant’s engagement throughout the course.

On the other hand, participant P4 mentions feeling secure
because she has someone to help her. This statement relates
to the study by Barnard et al. [2013], which investigated the
intention of older adults to learn how to use technology. The
authors emphasize that the availability of technical and emo-
tional support is crucial during the experimentation phase
with new tools. Furthermore, they noted that participants
with less experience often feel apprehensive about “break-
ing” something or not knowing how to act if something goes
wrong.

These findings highlight the importance of promoting digi-
tal inclusion initiatives that create environments that can pro-
vide technical and emotional support. It is essential to ensure
that older adults feel safe to experiment and learn without
fear. Furthermore, this suggests that future participatory on-
line design practices should incorporate continuous and ac-
cessible support mechanisms.

In the category of ‘Negative Emotion’, the feeling of sad-
ness expressed by participant P2 in the online questionnaire
stands out, recorded after the focus group aimed at identify-
ing the needs of older adults. This account leads us to reflect
that sadness emerged from the reflections and discussions
generated during the group, which brought to light various
challenges faced not only by the participants but by the older
adults in general.

P2’s account of sadness occurred early in the context anal-
ysis phase. At this stage, P2 had not yet fully realized the
contribution that she could offer throughout the process. Her
concern and interest in the research topic are evident in her
statements, especially when he emphasizes the term ‘older
adults’. At the beginning of the research, P2 expresses a feel-
ing of sadness by stating: “[...]for not being able to do more
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for the older adults.” However, at the end of the research,
her feelings of happiness and satisfaction become clear as
she recognizes his contribution, as demonstrated by the fol-
lowing quotes: “Happiness in having contributed to research
on information regarding older adults” and “Satisfaction in
participating in research about older adults.”

Thus, we observe a variation in P2’s emotions, which tran-
sitioned from negative to positive as a consequence of her
experience as a codesigner and the new possibilities she en-
visioned for the older adults audience.

The experience of P2 illustrates an emotional journey that
goes from initial sadness - due to the inability to do more for
older adults - to satisfaction and happiness when recognizing
their contribution at the end of the process.

This emotional transition aligns with the findings of Lind-
say et al. [2012], who state that participatory processes can
catalyze personal transformations in participants, fostering a
sense of empowerment. Critical reflection and acknowledg-
ment of one’s contributions are central elements in this type
of transformation.

Codesign projects should consider that participants may
go through distinct emotional phases throughout the process.
Providing spaces for reflection and recognition of individual
contributions can help transform negative emotions into pos-
itive ones, increasing engagement over time.

Another feeling expressed was irritation. The statement
of P3 suggests that she did not feel fully engaged in the dis-
cussions, indicating that the class dynamics did not allow for
equitable participation. However, after P3’s comment, an-
other participant (P1) responds with the following statement:

“As for participation, I spoke up myself, but I did
so because the teacher gave the opportunity, and
everyone remained silent. Since I had questions,
it was a moment for me to clarify my doubts. He
asked several times, and everyone was quiet; no
one asked anything except P5, who asked a few
times, and P4, who asked once.

So, I, wanting to learn, am in class and have ques-
tions; I took the opportunity, you know, to speak.
Right? The issue of speaking more is not about
wanting to clarify things; if you also wanted to, you
would have asked for the opportunity, just like I
did. So, he [André] opened the opportunity for ev-
eryone.

I took the opportunity because I needed to clarify
doubts. Like me, you could have unmuted your mi-
crophone and asked another question, as the girls
did too. It was open to everyone; it wasn’t just
for me, not just for one person, okay? Tonha also
asked, P4 also asked.

You didn’t ask because you had a problem, my
friend, or because you didn’t have any doubts. So,
it’s not a reason for anyone to question who spoke,
because he did, yes. Everyone spoke. Now, my
doubts were more than those of others; I took the
chance to clarify” (P1, 57 anos).

P1’s statement offers a counterpoint to P3’s viewpoint.
P1 defends her active participation by stating that she took
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advantage of the speaking opportunities provided by the
teacher. This justification suggests that, for P1, the responsi-
bility to participate lies with both the teacher and the students.
P5 mentions that the teacher “asked several times” and that,
unlike P3, she was willing to clarify her doubts, emphasizing
the importance of learning and interaction.

P1’s insistence that “all of you have a moment to ask ques-
tions” and that “the microphone could be opened” indicates
that she recognizes the importance of freedom of expression
in the learning environment. This perspective can be bene-
ficial, as it shows that even in an environment where some
may feel inhibited, there are others willing to take advantage
of the available opportunities.

To minimize tension among the participants, the instruc-
tor/monitor addressed the WhatsAap group with the follow-
ing audio message:

“Good evening, everyone! You shouldn’t limit
yourselves to the idea that one person spoke more
than another. You all have a moment to ask ques-
tions during the class and even after the class. You
can send messages either in the group or privately
to us. We are responding, and it is fine regarding
that.”

The monitor’s attempt to ensure that students feel they can
communicate, both publicly and privately, reflects an inclu-
sive and supportive approach. He seeks to establish an en-
vironment where students feel comfortable expressing their
doubts without fear of judgment.

The dynamic between the statements of P3, P1, and the
monitor’s response reveals the complexity of interactions in
participatory learning environments. The irritation of P3
highlights the need for a more welcoming and inclusive space
where everyone feels at ease to participate. On the other
hand, P1’s defense of the importance of seizing opportuni-
ties and the monitor’s encouragement of communication are
essential for creating a more collaborative learning environ-
ment. This interaction underscores the importance of mech-
anisms that promote equity in participation and the need to
facilitate communication among all group members.

As argued by Bjorgvinsson et al. [2012], participatory de-
sign needs to balance diverse voices and ensure that all partic-
ipants feel at ease to contribute. In this regard, we emphasize
at the beginning of each meeting that all participants have the
opportunity to ask questions and clarify doubts. They can
interrupt the instructor at any time. If questions arise after
class, they can also send messages or audio via the WhatsApp
group or directly to the monitors. This not only improved
the individual learning experience but also strengthened the
dynamics of the group as a whole, resulting in a more collab-
orative and productive environment.

The practice of continuously reinforcing opportunities for
expression and openness to communication, both publicly
and privately, can minimize feelings of exclusion and pro-
mote a collaborative environment. This is particularly rele-
vant in contexts with older women, often marginalized both
by their age and gender, who may feel inhibited when speak-
ing in groups.

By integrating the voices of older women into the design
process, the study demonstrated how technological solutions
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can be more inclusive, challenging cultural norms that fre-
quently exclude this demographic [Wajcman, 2007], [Wyatt,
2008].

In the context of the presented study, this perspective was
particularly evident: the participants not only contributed to
the design of a digital solution but also experienced a trans-
formation in their roles, from passive consumers of technol-
ogy to active collaborators in the development of tools that
meet their own needs. By proposing inclusive and intuitive
interfaces, the older women demonstrated how their specific
experiences and life histories can enrich the design process.

More than overcoming technical barriers, active participa-
tion helped challenge underlying ‘gender scripts’ that often
marginalize older women in technological contexts [Wajc-
man, 2007]. By engaging them in activities such as proto-
typing, ideation, and interface analysis, the study highlighted
how participatory practices can promote digital equity. For
example, the use of strategies such as conversation circles
and guided prototyping created a collaborative environment
that valued these women’s unique perspectives, encouraging
them to exercise their creativity and leadership.

Therefore, initiatives like this not only create more acces-
sible technologies but also contribute to the deconstruction
of structural gender inequalities, promoting a more inclusive
future where women of all ages play active and meaningful
roles in the digital society.

In summary, the analysis of the participation and engage-
ment of the older women in the design stages reveals not
only active participation with relevant contributions but also
a positive impact on the well-being of the older women, as
through content analysis, it was possible to identify a variety
of positive affective reactions expressed by the participants,
such as: happiness, interest, pride, satisfaction, respect. It
was found that this emotional experience experienced by the
participants contributed to the improvement of self-esteem,
empowerment, and belonging of the participants.

Given the above, identifying not only the modes of par-
ticipation of the older women, but also considering their af-
fective and emotional reactions throughout the process, has
contributed to obtaining valuable insights into the factors that
can motivate the active participation of older adults in an in-
teraction codesign process. These factors will be described
below.

6.3 Motivating factors

Motivation is driven by several elements that, in addition to
encouraging active participation, also foster a collaborative
and respectful environment. In the context of codesign with
older adults, identifying these motivational factors is essen-
tial to optimizing the participants’ experience and engage-
ment.

Table 7 suggests a possible interconnection between the
identified motivational factors and the evidence supporting
their relevance in this process. The presented data indicate
that the recognition and appreciation of participants’ con-
tributions are important components for motivating them to
engage actively, as highlighted by statements mentioning re-
spect and perceived appreciation throughout the process.
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In addition, the sense of belonging emerges as a sig-
nificant motivator, promoting an environment where older
adults feel integrated and essential to the success of the
project.  This not only increases satisfaction, but also
strengthens the relationship between participants and the re-
search team. The quotes highlight older adults’ happiness
and pride in participating, which suggests that creating an
inclusive space is crucial for active engagement.

The interest and relevance of the topic also play a vital
role. When older adults feel that their experiences and rights
are being taken into account, they feel more motivated to con-
tribute, reinforcing the idea that research should address is-
sues that are meaningful to this group.

Empowerment is another factor highlighted in the table,
showing that allowing participants to have control over the
process generates more positive emotional reactions. Older
adults report feelings of satisfaction and appreciation when
they feel “chic” for contributing to the project, which rein-
forces the importance of providing opportunities for them
to take an active role. Finally, adequate facilitation and
flexibility from the research team are crucial to fostering
a learning environment where older adults feel comfortable
expressing themselves. Evidence shows that patience and
attentiveness from the team help to create a space of trust,
which is essential for effective participation.

In summary, the relationship between the motivating fac-
tors and the evidence presented in this table not only high-
lights the complexity of involving older adults in codesign,
but also serves as a guide for future initiatives. It is imper-
ative that researchers and facilitators are aware of these dy-
namics to foster meaningful and productive engagement in
projects that seek to integrate the voice of older adults into
design processes.

The participation and involvement of older women in the
codesign process aligns with the literature on participatory
design, which advocates for the active inclusion of users in
creating solutions that meet their needs [Sanders and Stap-
pers, 2008]. However, online engagement presents specific
challenges and opportunities for older people, expanding the
traditional boundaries of participatory design, which is usu-
ally focused on in-person environments.

The findings of this study show that older adults can ef-
fectively participate in the production of solutions, but fac-
tors such as trust, work pace, and appropriate mediation are
essential for effectiveness. This echoes studies suggesting
that participatory design must be adapted for diverse popula-
tions, especially those less familiar with digital technologies
[Simonsen and Robertson, 2013].

The literature on aging and technology emphasizes that
digital skills are crucial for promoting social inclusion and
autonomy in old age [Rasi-Heikkinen and Doh, 2023]. How-
ever, inclusion is not limited to access to digital tools but also
involves meaningful engagement.

This study advances the discussion by investigating not
only older women’s access to digital technologies but also
their active involvement in participatory online practices,
highlighting their role as collaborative agents in developing
technological solutions. This focus on active participation in
the creative process reinforces the concept of active aging,
which refers to aging with social participation and continu-



Older women in online interaction codesign

Rosa et al. 2025

Table 7. Relationship between Motivating Factors and Corresponding Evidence

Motivating Factors Relationship

Evidence

Recognition of their contributions
may have motivated participants to
become actively involved.

Recognition and appreciation

This sense of belonging is a motivator
that increases involvement, as they

feel integrated and essential to the success
of the project.

Sense of belonging

Interest in the topic encourages participation,

as participants feel more motivated to
contribute in a context that impacts
their lives.

Interest and relevance

Empowerment is a strong motivator,
because when they feel in

control of the process, their emotional
reactions become more positive.

Empowerment

Appropriate facilitation

S “Effective facilitation creates a space
and mediation

where participants feel comfortable expressing

themselves, which can encourage both
participation and engagement.”

Flexibility and adaptability The ability of the research team to adapt to

of the research team

the needs and preferences of older women is
essential to promote their active participation;

P4: “It was an example of respect in which we participated and
the proof of respect came...although we already realized it..

but we had concrete proof of the respect that you have for

us and we can only thank you. You could have

changed a lot of things, however the objective was to take
advantagef our ideas.”

P2: “Happiness is giving suggestions regarding the older adults.”

P4: “Satisfied because despite the difficulties I was able to be present,
healthy, and willing to participate in classes, make suggestions

and even receive compliments”.

P2: “Because it’s in our interest... as senior citizens, right?
It’s in our interest as senior citizens to have our rights”.

PS: “Important to participate in a great research”.

PS: “loved it. It made me feel, how do you say? chic!!!!”

P5: “They were patient and explained clearly, returning
[to the subject] when necessary.”

P3: “You had the patience to explain things to us several
times [...]”

P3: “[...] the effort they made for us to learn... to teach.
The boys did everything they could to make us learn,
thinking about finding the easiest way for us to learn
the subject.”

ous learning [WHO, 2005].

Additionally, the findings highlight the importance of
overcoming the stress caused by difficulties in dealing with
new technologies, including information overload, fear of
making mistakes, and frustration with complex interfaces
[Ragu-Nathan et al., 2008]. This stress often triggers feel-
ings of insecurity and a lack of confidence in using devices
and digital platforms, reinforced by previous negative expe-
riences and the absence of adequate support [Nimrod, 2018].

These factors are especially relevant for older adults,
whose learning trajectories may be marked by resistance or
demotivation toward technologies. The findings indicate that
it is crucial to create welcoming learning environments, pro-
vide continuous and personalized support, and simplify inter-
faces to make the experience less stressful and more intuitive.
Promoting empathy, patience, and an adapted learning pace
are fundamental aspects to ensure the genuine and sustain-
able engagement of participants in the participatory design
process.

The findings have significant implications, as they encour-
age further research into the barriers older women face when
interacting with digital technologies, promoting the explo-
ration of methodologies that value their voices and experi-
ences. They also emphasize the importance of implementing
digital training programs and continuous support focused on
the specific needs of older adults, fostering confidence, dig-
ital skills, and autonomy to empower them as conscious co-
creators in technology development.

Finally, they suggest that designers and researchers ac-
tively collaborate with communities of older people to co-
create solutions that not only meet their needs but also em-
power these women as agents of change in their own con-
texts.

7 Challenges and Lessons Learned:
Some Reflections

During the three months of conducting the codesign process
with older women, several reflections emerged regarding the
challenges faced and lessons learned, as described below.

7.1 Context Analysis

During the context analysis stage, discussions facilitated
by the Focus Group and Brainstorming techniques flowed
smoothly, with minimal interference from the facilitator.
However, it was observed that at times, distractions occurred
due to external factors in the virtual space, such as family in-
terruptions, loud bird sounds, external noises, etc.

In other studies of online codesign with older adults, ex-
ternal distractions have also been noted [Cajamarca et al.,
2022; He, 2020]. Cajamarca et al. [2022] mentioned door-
bells ringing, the presence or noise of pets, or the need to
leave the session momentarily to take medication as external
distractions.

The distractions stemming from the physical environment
led us to reflect that in an online activity, what occurs in the
participant’s physical space is beyond the facilitator’s con-
trol. However, it is worth noting that these are momentary
distractions that did not have a significant impact on the con-
duct of activities or result in prolonged dispersion. The ac-
tivity resumed immediately after resolving the distractions.
However, it is advisable for the facilitator to advise at the be-
ginning of each session that audio be turned off and only re-
activated when necessary. This may minimize overall group
dispersion but does not preclude individual dispersion where
the event is occurring.

Regarding family interruptions, these are recognized as
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unforeseen events that can occur at any time with any
participant in an online study, including in the facilita-
tors’/monitors’ environment.

However, unlike momentary distractions that occur dur-
ing action, family interruptions occur without the facilitator’s
knowledge, and it is up to the participant to resolve the situ-
ation. However, participants were informed from the outset
of the process that if there were any impediments to partici-
pation, they should communicate them to the research team.

In terms of lessons learned, we found that, especially in on-
line studies involving older adults, verbal techniques such as
focus groups, roundtable discussions, and brainstorming fa-
cilitated participants’ expression with ease, sharing thoughts,
feelings, and experiences genuinely, without fear or embar-
rassment. This was also observed in Rosa and Matos [2020],
conducted with co-located older participants.

In line with Rosa and Matos [2020], it is worth noting that
an important factor for this to occur is the empathetic and
trusting relationship that must be built from the outset of the
process.

Despite the facilitating nature of the techniques used, they
also require the facilitator to have some experience and sen-
sitivity in conducting them, as it is common for older adults
to become easily distracted, repetitive, and lengthy in their
speech [Rosa and Matos, 2020]. However, in the present
study, we observed more objective speech without as much
dispersion from the discussions.

As in Rosa and Matos [2020], in this study, we also found
it important to enable participants to actively listen with re-
spect and without judgment. In line with Lindsay et al.
[2012]; Kope¢ et al. [2018]; Rosa and Matos [2020], it is also
important in this study to reinforce at the beginning of each
session that “there is no right answer and no wrong answer”.

7.2 Interface Engineering

During the interface engineering stage, perhaps due to the
participants’ activity and the experience gained in the first
two stages in using smartphones, it was possible, even on-
line, to carry out paper prototyping. However, guided digital
prototyping allowed for the creation of prototypes closer to
reality.

However, combining the digital prototyping technique
with individualized monitoring, providing one monitor per
participant, yielded more significant results. This monitor-
ing was crucial for participants to understand the purpose of
the technique and to express themselves creatively.

In this sense, the monitor is a key element in conducting
this technique, and it is necessary for team members to be en-
couraged and guided to develop good social skills (being pa-
tient, having active listening, being flexible); using appropri-
ate language; providing positive feedback with compliments
and always congratulating participation.

One of the challenges in using the digital prototyping tech-
nique was initially helping participants understand the pur-
pose of the technique and/or the purpose of the second and
third screens in the Complaint topic. However, this was re-
solved with explanations provided in various ways, including
analogies and scenarios closer to their reality. At one point,
one of the monitors had to describe the difficulty of walking
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on the city center’s pavement to help the participant under-
stand that such a situation could be reported as a complaint.
If this were true, what would she do, and what steps would
be necessary to make this complaint? From this scenario, the
participant’s ideas began to flow.

7.3 Evaluation

In this study, of the three stages conducted, the evaluation
stage was the most challenging to conduct online, mainly
because it involved evaluating a mobile application, as it is
not easy for older participants to share their screens through
the video conferencing application being used on their smart-
phones [He, 2020]. Thus, it was only possible to evaluate
the basic design idea using the roundtable discussion tech-
nique. However, there is an understanding of the need for
further study on evaluation techniques to be conducted online
to make it feasible to evaluate potential prototype interaction
problems.

The absence of some participants, especially in prototyp-
ing activities, compromised the diversity of perspectives, but
this was overcome in the Evaluation stage, where absent par-
ticipants could explain their opinions, contributing to the dis-
cussions.

Overall, the configuration of the online format itself is
challenging, as corroborated by Cajamarca et al. [2022], as
the camera provides fewer “clues” about what is happening
on the screen or behind it. Thus, it is not possible to con-
trol situations that may arise during the design sessions, such
as external distractions; internet connection problems; prob-
lems with cell phones, among others.

Another challenge noted in the online study is having
fewer visual cues to interpret participants’ emotions and ex-
periences. This challenge was also pointed out by Cajamarca
et al.[2022]. In summary, an online codesign process is chal-
lenging for both those conducting the process and those par-
ticipating.

However, it is understood how important it is for the actors
in the process (facilitators and monitors) to have a differen-
tiated profile, with peculiar characteristics such as patience,
sensitivity, and empathetic ability to guide older participants
with respect and tranquility, stimulating their participation
through praise for each victory achieved, in the face of the
difficulties encountered, and through words of confidence,
conveying to them security and empowerment.

These reflections not only enrich our understanding of the
collaborative design process dynamics but also provide valu-
able insights for the continuous improvement of design prac-
tices with older adults.

8 Final Considerations

This study presented the experience of conducting an online
semi-participatory interaction codesign process with the ef-
fective participation of five older women. The participants
expressed themselves creatively and collaboratively, becom-
ing codesigners in defining, ideating, prototyping, and evalu-
ating a mobile application tailored to their needs. The study
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also integrated research and community outreach, contribut-
ing to the education of undergraduate Information Systems
students.

Despite its significant contributions, the study has limita-
tions that impact the generalization of its findings. The small,
exclusively female sample restricts the diversity of perspec-
tives. Factors such as gender, age range, and level of dig-
ital literacy may influence engagement and perceptions of
the codesign process. Moreover, the Brazilian geographical
context, with its unique cultural and socioeconomic charac-
teristics, may not reflect the realities of older adults in other
countries, where access to technology and perceptions of ag-
ing vary substantially.

The transferability of the findings will depend on adapting
the codesign strategies to different contexts. For instance, in
settings with limited connectivity, the use of hybrid or of-
fline approaches may be necessary. Additionally, the inclu-
sion of cultural mediators could facilitate the application of
the methodologies to diverse populations. Replicating the
study with larger and more heterogeneous samples, consider-
ing variables such as gender, age, education level, and social
class, will be essential to validate and expand the findings.

Despite these limitations, the study offers valuable in-
sights, demonstrating that online interaction codesign with
older adults is both feasible and rewarding. It provides posi-
tive affective experiences, such as increased self-esteem and
empowerment. These findings reinforce the importance of
actively involving older adults in developing technologies
that address their specific needs. For the future, the study
plans to expand with more diverse groups, improve partic-
ipatory evaluation techniques, and continue developing the
S.0.S. Older Adult prototype in collaboration with the par-
ticipants.
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