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ABSTRACT

The COVID-19 pandemic has highlighted the importance of digital inclusion for
equitable and healthy aging. Older immigrants experience unique needs and
challenges in using information and communication technologies compared
to other older adults. Despite the proliferation of digital learning programs for
older adults, there is minimal evidence of digital literacy learning needs and
strategies relevant to older immigrants. The aim of this study is to explore
learning approaches and digital engagement amongst Arabic-speaking older
immigrants. This community-based qualitative descriptive study used co-
designed group digital learning sessions. Two organizations supporting local
ethnocultural communities in a municipality in Alberta, Canada recruited 31
older immigrants who spoke Arabic, Farsi, and Kurdish. Data collection
included semi-structured interviews, focus groups, and observations of digital
learning sessions. A total of seventeen learning sessions were completed with
nineteen participants each attending five to six sessions. Findings highlight the
iterative nature of the program sessions, the importance of catering to parti-
cipants’ interests, the relevance of peer support, and language, sensory and
digital variability barriers to learning. Digital literacy programs for immigrant
older adults should adjust for language learning needs, maintain a flexible
approach, tailor lessons to individual needs, foster social support, and address
external factors such as limited digital access and transportation barriers.

Introduction

Information and communication technologies (ICT) are digital tools that facilitate access to and
exchange of information (UNESCO Institute for Statistics, 2009) with smartphones being used by over
92% of Canadians (Taylor, 2023). Digital literacy encompasses a myriad of social practices and
conceptions that enable an individual to search, find, evaluate, and compose information utilizing
typing, writing, and other mediums (e.g., multimedia videos, video calling, messaging) on various
digital platforms (Bawden, 2008). Digital literacy contributes to social inclusion, enables self-
empowerment and facilitates participation in economic, educational, political, and cultural systems
(Kvasny & Keil, 2006; Nordicity, 2017; Vinson, 2007; Wynia et al., 2019).

Digital literacy has become essential for the well-being of older adults (Sen et al., 2021). The
COVID-19 pandemic underscored the significance of digital inclusion in achieving equity and
fostering positive aging experiences and the ongoing digital divide experienced by older adults
(Litchfield et al., 2021). The term ‘digital divide’ describes the disparity between individuals who
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utilize digital technologies to fulfill their information and communication requirements and those
who do not (Ragnedda & Muschert, 2013). Older adults experience challenges related to a lack of
connectivity through appropriate digital tools, a lack of skill and capacity to use digital devices and
a lack of motivation related to the functionality and content of digital media (Davidson & Schimmele,
2019; Friemel, 2016; Olphert & Damodaran, 2013; Safarov, 2021). Other barriers that contribute to
digital disengagement among older adults include negative user experiences that decrease self-
confidence and increase technology-related anxiety (Steelman & Wallace, 2017). While there is
recognition that older adults experience the digital divide and can benefit from using ICTs in
a myriad of ways, there remains a lack of understanding of ways to foster digital competence and
address digital learning needs. Digital learning approaches that are successful with older adults
depends on individual preferences for using technologies, cultural perceptions of aging, and social
dynamics (Schreurs et al., 2017). Ageist self-perceptions limit technology adoption and are a barrier to
learning (Kottl et al., 2023), while the presence of social support supports uptake and learning
(Tomezyk et al., 2022). Additionally, older adults have diverse life experiences and positionalities
that shape their learning preferences which challenges the notion that there can be a single approach to
enhancing digital competence in this group (Tyler et al., 2018; Wynia Baluk et al., 2023).

Canada witnessed a surge in its population in 2022, welcoming 437,180 new immigrants and a net
increase of 607,782 nonpermanent residents (Statistics Canada, 2023). Older immigrants’ access to
and use of ICT's is hindered by factors related to both age and immigrant background (Safarov, 2021).
Older immigrants face greater challenges in the utilization of ICT compared to other groups due to
limited financial resources to acquire and use digital devices, poor mainstream language proficiency,
low acculturation levels, education barriers, and lack of social support (X. Chen et al., 2020; Fang et al.,
2019). Recent Canadian immigrants are less likely overall to use the internet but have a higher level of
online activity if they do use it (Haight et al., 2014). There is limited information, however, on the
digital engagement of older immigrants in Canada (Salma et al., 2021). Older immigrants might learn
to utilize ICT during their migration to leverage resources and adapt to migratory changes (Nguyen
et al.,, 2022). ICTs can, also, help older immigrants overcome language and cultural difficulties by
increasing access to information in their language, fostering a sense of independence, and maintaining
and strengthening social relationships with co-ethnic communities and families in local and transna-
tional digital spaces (Baldassar et al., 2020, 2022; Kouvonen et al., 2022; Nguyen et al., 2022; Vitak,
2014; Wilding et al., 2022). The increasingly digital climate of public service provision is another
consideration for addressing older immigrants’ digital literacy (Nguyen et al., 2022; Safarov, 2021).

Immigrants from Arabic-speaking countries are growing in Canada (Statistics Canada, 2023) with
many choosing to age in place post-migration. Older Arabic-speaking immigrants report loneliness,
social isolation, and lack of access to social, recreation and healthcare services post-migration
especially those who are refugees, newcomers, and with lower acculturation (Ajrouch & Fakhoury,
2013; Elshahat & Moffat, 2022; Salma & Salami, 2020). Arabic-speaking immigrants traditionally
belong to extended family models and value close interpersonal relationships (Canadian Arab
Institute, 2013) with use of ICTs shaped by social identities and roles across local and transnational
spaces (Hennebry & Momani, 2013). Gender, income, education, and technology infrastructure in
countries of origin shape use of technologies and motivations to develop particular knowledge and
skills (Salma et al., 2021). The digital learning approaches preferred by Arabic-speaking older
immigrants might be different than the general population of older adults but there are no studies
or descriptions of programs in the literature that address this despite other studies showing the
importance of tailored learning approaches in diverse populations of older adults (Pihlainen et al.,
2023).

Older Canadian immigrants continue to face loneliness, social isolation, and barriers to aging-
supportive resources (Georgeou et al., 2023; Hawkins et al., 2022; Salma & Salami, 2020) and
improving digital literacy might be one avenue to tackling these disparities. We use the term
‘immigrant’ throughout this study which is inclusive of family-sponsored immigrants, economic
immigrants and refugees who have permanently settled in Canada. The focus on this paper is
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primarily to explore the learning processes and digital engagement of Arabic-speaking older
immigrants who participated in co-designed digital learning sessions in an urban Canadian setting.
Additionally, the paper outlines the co-design approach used to create an inclusive and responsive
learning environment while highlighting considerations for future digital literacy programs with
this population.

Theoretical framework

The study was informed by Adult Learning Theory and the Digital Competence Framework for
Citizens (DigComp 2.2). Two principles from Adult Learning Theory guided the approach to obser-
ving and exploring digital learning: (1) older adults bring a wealth of knowledge and skills accumu-
lated over their life course, and (2) older adults will engage in learning when it is viewed as useful and
of interest to their lives (Arthanat et al, 2019; Mubarak & Nycyk, 2017; Schirmer et al., 2023).
DigComp 2.2 assisted with differentiating between five competence areas: information and data
literacy, communication and collaboration, digital content creation, safety, and problem-solving
(Vuorikari et al., 2022). Each competence area contains dimensions that correlate a proficiency level
to assessment indicators which can be used to design competence assessment tools and support
education and training. It is important to note that safety and problem-solving are overarching
competencies that are enacted within the context of the other three domains. Older adults participate
in an array of social, economic, and recreational activities that require digital skills and knowledge
(Chopik, 2016; Khvorostianov et al., 2012; Seifert & Schelling, 2018), and, hence, the DigComp
framework is useful in identifying potential learning gaps and areas for development.

Methods
Research design

The research team utilized iterative co-design cycles in this community-based project to create group
digital learning sessions for older immigrants. We utilized a qualitative descriptive methodology to
inform the interviews, focus groups, and direct observation to explore their learning needs and
preferences (Sumner et al., 2021). Utilizing a range of data collection approaches to explore older
adults’ digital literacy enhances the potential for participant engagement (Sumner et al., 2021) and
enables researchers to be responsive and empathetic toward the difficulties participants may encounter
(Littlechild et al., 2015). The study commenced over two phases: Phase one involved semi-structured
interviews (individual and group) and phase two centered on focus groups and digital learning session
observations (Figure 1). The research team allocated pseudonyms to all names used in this paper.

Setting and participant recruitment

Participants met the following inclusion criteria: 1) 55years of age or older; and 2) report
using ICTs in their daily lives. As this was an exploratory study, we selected not to evaluate
the prior digital competence of participants. Our goal was to understand the learning pro-
cesses and digital engagement among a diverse group of users. Two organizations, a social
service agency and an ethnocultural organization, based in an urban municipality in Alberta,
Canada, supported participant recruitment and provided space for the group-based digital
learning sessions. Both organizations were chosen based on their interest in the project and
their delivery of social programs to older immigrants from Arabic-speaking communities.
Older immigrants were invited by service providers at these organizations via phone calls
and in-person introductions. Those who reported initial interest in participating were then
contacted by the research team for a detailed explanation of the study. In qualitative studies,
sample size depends on data saturation where there is sufficient data obtained to provide an
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Figure 1. Phases of data collection and participant numbers.

April Interviews
May Org 1
Group: N=2
June Individual: N=8
Questionnaires: Questionnaires:
August Org 2 Women Org 2 Men
Group Group
Introduction Introduction
2" week Session Session
September Focus Group 1 Focus Group 1
N=2 N=2
3rd Gmail Session Gmail Session
week
Sexfteniber Focus Group 2 Focus Group 2
N=9 N=3
Facebook
4t week Session Questionnaires:
September Focus Group 3 Org 1 Group
N=6
1% week Introductions
Gicklzan Focus Group 1
N=7
o week Gmail Session
Botalien Focus Group 2
N=8
Facebook Facebook Facebook
3 week Session Session Session
October Focus Group 4 Focus Group 3 Focus Group 3
N=9 N=3 N=7
WhatsApp & WhatsApp & Facebook
4 week Zoom Session Zoom Session Session
October Focus Group 5 Focus Group 4 Focus Group 4
N=6 N=3 N=7
o Basic Settings Basic Settings
1%t week
November Focus Group 6 Focus Group 5
N=10 N=3
WhatsApp &
2 week Zoom Session
November Focus Group 5
N=8
3 week Basic Settings
Focus Group 6
November N=8

in-depth understanding of a phenomenon of interest in a particular context and time
(Saunders et al., 2018). Thus, we conducted recruitment and learning sessions until we

explored key areas of digital competence and yielded a strong pattern of repetitive data for
analysis.
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Data collection

This study received ethics approval from the research ethics board of the first author’s institution
and all participants provided informed consent before data collection. All participants received an
honorarium for each interview and focus group session attended to compensate for time away
from work or caregiving responsibilities and transportation costs to the learning sessions. The
research team was comprised of experienced qualitative researchers with some who were bilingual
in Arabic.

Phase One

Ten semi-structured interviews were conducted with older immigrants about their use of digital
technology and learning needs. An interview guide using DigComp 2.2 was utilized to capture the
domains of digital competence (Appendix 1) and socio-demographic data was collected. Interviews
lasted one to two hours and were completed from April to June 2022 at participants’ homes. Some
interviews were completed in Arabic with the assistance of an Arabic-speaking team member.

Phase Two

To better understand the characteristics of participants before commencing the learning sessions,
technology acceptance and mobile device proficiency of participants were evaluated using the 14-item
brief version of the Senior Technology Acceptance Model (STAM) questionnaire (K. Chen et al.,
2020), and the short 16-question version of the Mobile Device Proficiency Questionnaire (MDPQ-16)
(Roque & Boot, 2018). The STAM questionnaire consists of four constructs that represent technology
acceptance and age: attitudinal beliefs, control beliefs, gerontechnology anxiety, and health conditions.
Response options are provided for 14 items in the form of a 10-point Likert scale (e.g., 1 = strongly
disagree, 10 = strongly agree). The MDPQ-16 consists of eight subscales to determine the ability to
perform operations on a smartphone. Two operations are allocated to each of the subscales: mobile
device basics, communication, data and file storage, internet, calendar, entertainment, privacy,
troubleshooting and software management. Response options are provided for 16 items in the form
of a 5-point Likert scale (e.g., 1 = never tried, 5 = very easily).

Learning sessions lasted two hours and were conducted weekly from September to November 2022.
Focus groups and observation of learning sessions allowed for further exploration of the key areas
highlighted in phase one by participants as desirable dimensions for digital learning. A 30- to 45-
minute focus group was conducted before each learning session to explore the relevance of the
educational content prepared for that session, and to generate ideas on what digital competencies
should be attended to in the following sessions (Appendix 2). The second author was the instructor for
the learning sessions and a 4th-year undergraduate computer engineering student in his 20s who was
familiar with the technologies and applications being used in the plan for this project. He was of
Pakistani/African American heritage and understood cultural expectations around respect and
authority of community elders. The instructor was supported by an Arabic-speaking facilitator
experienced in community-based grassroots research, the third author, from the research team to
support the high number of Arabic-speaking older adults in the study. The instructor led the
preparation of educational content for each session, and used a Funnel Filter Strategy to identify
potential activities for future learning sessions by assessing the feasibility and teachability of the
participants’ interests (Possible in the app/on the phone?), whether this interest could be incorporated
into future lessons (Can this be added to a topic? Is it a topic by itself?) and the relevance of the lesson
content to DigComp competencies (Relevant?) (Figure 2). As each lesson was executed, the instructor
diligently noted its progress, areas of participant struggle, and potential resequencing for improved
coherence using a Feedback Spiral Strategy (Figure 3). An observation form was developed to record
learning session activities, especially the ways older immigrants navigated their devices, group
dynamics during learning, and the socio-emotional responses of participants during the sessions.
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Participants want to learn something

Questions/Di

.

Possible in the app/ on the
phone?

Can this be added to a topic?
Is it a topic by itself?

How many people would be
engaged to learn this?

Relevant?

Is there
enough
time?

What is salvaged for
lesson planning

Figure 2. Funnel filter strategy.

Data analysis

All focus groups and interviews were audio-recorded and transcribed verbatim. For non-
English interviews and focus groups, transcription occurred in Arabic and then analysis
occurred initially in Arabic by two bilingual research team members. Key quotes were then
translated into English for team discussion and use in knowledge dissemination. A thematic
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Lesson begins

Creating a Lesson

. Lesson is ove
Executing the Lesson Ll

itive notes on how to enhance a
0 be utilized at a later time.

Debriefing Session
(While everything Is fresh let's talk
about what happened)

Reading Observation

New ideas for improvement
filter into the next lesson

observation notes)

Creating New Lesson
Can the next lesson accommodate any
considerations from the observation notes?

Figure 3. Feedback spiral strategy.

analysis approach (Braun & Clarke, 2014) was guided by the DigComp 2.2 to address each
competency domain, and NVivo 12 software was used to facilitate the coding process. Codes
and themes were developed to highlight the digital engagement of older immigrants and the
learning approaches in the group-based sessions (Table 1). The strategies to uphold trust-
worthiness included maintaining an audit trail throughout the research process, engaging in
reflexivity through ongoing meetings with research team members, and providing a rich
description of the data and study context (Lincoln & Guba, 1985). With respect to personal
and interpersonal reflexivity (Olmos-Vega et al., 2023), we report that the first and last author
are nurse researchers that have conducted qualitative research and are well versed in using
intersectional approaches. The last author has led research activities with the Arabic-speaking
older immigrant population in this Alberta urban center for the past eight years, and led the
team during the data analysis and member reflection stages. The first author led data
collection with support from the third and last authors who shared the same linguistic
background with the participants, and were thus tasked with interpreting and translating the
data.

Quantitative analysis was performed using STATA 17.0 BE-Base Edition. Descriptive statistics for
categorical demographic variables were presented in count and percentage; age, which is a continuous
variable, was presented using mean and standard deviation. Responses to the Senior Technology
Acceptance were reported using median score and inter quarter range. Further, Wilcoxon rank sum
tests were performed to check the equality of medians among each category of senior technology
acceptance questions between the two locations. P-values from the Wilcoxon rank sum tests were
reported to indicate if the two locations had the same responses. In this study, p-value <.05 were
considered as statistically significant.



Table 1. DigComp key quotes and associated learning activities.
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DigComp Area Key Quotes

Learning Activities

1. INFORMATION AND DATA LITERACY

1.1 BROWSING, SEARCHING Government, you can only connect with them
AND FILTERING DATA, online. But everywhere else too, you need to
INFORMATION AND DIGITAL connect with them online, but it’s really
CONTENT hard for someone my age to do that. (P13)

I do this in Arabic to find out information, or on
religion or explanation of religious hadiths,
anything | like, | search for on my phone but
| only do that in Arabic. (P4)

Look, I'm not really a social media like that ...
I'm not trusting it because there are many
scams around there. (P4)

Sometimes | go to Facebook ... | find food
recipes ... Once | found a treatment to do
with vinegar ... | drank a mixture of vinegar
and water first thing in the morning on an
empty stomach but it gave me
a stomachache. (P2-FG3)

| don’t know how to (retrieve and save
information that | have accessed). ..l don't
know where to save it. (P2, FG6)

My way is that when | find information and it
might be of interest to another person,

I send it to them on WhatsApp and this way
it is saved as | can see it on my end (P7, FG6)

1.2 EVALUATING DATA,
INFORMATION AND DIGITAL
CONTENT

1.3 MANAGING DATA,
INFORMATION AND DIGITAL
CONTENT

2. COMMUNICATION AND COLLABORATION
2.1 INTERACTING THROUGH Most of the time we speak via video ... | do not
DIGITAL TECHNOLOGIES prefer writing ... If | know the person,
a voice message or a call. (P1, FG3)
Honestly no, | don’t know how to respond to

(emails) from the English language school.
| receive many emails. If | receive an email in
Arabic, | respond but in English, | cannot.
(P2, FG1)

2.2 SHARING THROUGH DIGITAL | would post pictures of my son (on Facebook)
TECHNOLOGIES but | don't know how to post. But | find
someone to post it for me. | don’t know
how ... | go for a visit to our neighbors or
friend and post it. (P3, FG4)

Setting up friends who can see posts except for
select contacts. This is something they are all
learning for the first time. (Observation)

Government, you can only connect with them
online, but it's really hard for someone my
age to do that. | find difficulty in
communicating and our girls help us learn
what we should say to be able to talk to
them, or else | wouldn’t have known how to
do that myself. (P12)

2.3 ENGAGING CITIZENSHIP
THROUGH DIGITAL
TECHNOLOGIES

Subscribe to newsletters
Adjusting preferences for feeds and ads on
Facebook

How to block an email account/Mark spam/
Junk

Adjusting preferences for feeds and ads on
Facebook [Educate about interpreting
online content on social media]

How to block spam

How to highlight important emails

Creating an email account

How to highlight important messages

How to block an email account/Mark spam/
Junk [Discuss automatic preferences for
spam filters]

Creating Facebook account

Change languages on Facebook app

How to block/Make your Facebook account
private

Manage storage of pictures/Stop auto
download on WhatsApp

How to Screenshot

Manage phone storage (Messages/Photos)

Creating an email account

Reply/Send an email

Creating Facebook account

Adding/deleting/blocking friends on Facebook

How to video call people on Facebook

Create groups on Facebook

How to join a Zoom meeting and how to
create a Zoom meeting

How to use Siri, Bixby, Hey Google

How to video call people on Facebook

How to post your own pictures on Facebook
Adjusting privacy settings on social media
apps (e.g., post visibility on Facebook)

Creating an email account and safe passwords

Creating Facebook account

Change languages on Facebook app

Adding/deleting/blocking friends on Facebook

How to post your own pictures on Facebook

How to block/Make your Facebook account
private

Create groups on Facebook

Group creation on WhatsApp/wallpaper
customization/delete groups

(Continued)
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Table 1. (Continued).

DigComp Area

Key Quotes

Learning Activities

2.4 COLLABORATING THROUGH
DIGITAL TECHNOLOGIES

2.5 NETIQUETTE

2.6 MANAGING DIGITAL
IDENTITY

3. DIGITAL CONTENT CREATION

My grandson phoned me from Calgary, and he
said, “Oh, you know, tell me what do you
need?” | said, “I need some money.” “Oh,” he
said, “Give me your email. | will e-Transfer for.”
| don't know which - | did it once and
| couldn’t open it because | needed my
password and, you know, the money didn’t
come to my account or anything because
I don’t have the password. (P10)

Friend requests, learning how to confirm or
delete requests. P1 stated that she
understands how, but later the instructor
had to show her the steps as it turns out she
didn’t know how to delete requests.
(Observation)

The instructor helped P2 sort through friend
requests from two years ago and either
accept or delete the requests. (Observation)

Not strongly identified as older adults were more
likely to be passive users of ICTs where
creating and managing their digital identity
was not a focus for them.

Not strongly identified as older adults reported difficulties in posting digital
content and were unaware of applications and software to create content.

4. SAFETY
4.1 PROTECTING DEVICES

4.2 PROTECTING PERSONAL
DATA AND PRIVACY

4.3 PROTECTING HEALTH AND
WELL-BEING

5. PROBLEM SOLVING
5.1 SOLVING TECHNICAL
PROBLEMS

| use WhatsApp, | go on Youtube and use
because | know the email has an address, but
| always forgetting the password, everyone
do for me password and | mix with this this
and this, and when I do it ... | have more
than one account but none of them
| remember which password to it. . . (P8, FG2)

I'm not capable to action and | write down my
password. | write down my email, whatever,
and the next day | forgot something or some
letter. I'm not into it, and everybody say, “I
would like you to start, and you won't forget.”
And they start me, and | learn, and | couldn’'t
get it because something missing. (P10)

| myself used to teach them how to deal with
the scammers ... If they call you, you got
a call from an unknown number, an
unknown person speaking English, “You
understand English?” Just say, “No English,”
hang up, that's it. (P11)

The instructor is helping P1, who is asking
questions about maintaining friends even
with hiding their posts. (Observation)

P5 shared that ever since she moved to Canada
she has family and friends asking for money
5o she wants to block them.

Participant 2 learned how to unsubscribe from
emails. (Observation)

The instructor and P4 were chatting, and he
expressed that he doesn't fully know the
importance of email ... He is learning that if
he wants, he can open emails on
a computer and not just his phone, he
appears bewildered that it's possible to do
that. However, his son has the password to
the email, so he is learning that he needs
the password in order to access emails
online. (Observation)

Group creation on WhatsApp/wallpaper
customization/delete groups
Create groups on Facebook

Adding/deleting/blocking friends on Facebook
Group creation on WhatsApp/wallpaper
customization/delete groups

Creating Facebook account
How to video call people on Facebook

How to post your own pictures on Facebook

Creating an email account and safe passwords
How to save passwords virtually/on phone

Creating Facebook account

Adding/deleting/blocking friends on Facebook

How to post your own pictures on Facebook

How to block/Make your Facebook account
private

Adjusting privacy settings on social media
apps (e.g., post visibility on Facebook)

How to block people on WhatsApp

How to save passwords virtually/on phone

Adding/deleting/blocking friends on Facebook

Creating an email account and safe passwords

How to block an email account/Mark spam/
Junk

Change languages on Facebook app and on
phone

Save data from apps

Switch between languages on a device

(Continued)
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DigComp Area

Key Quotes

Learning Activities

5.2 IDENTIFYING NEEDS AND
TECHNOLOGICAL RESPONSES

5.3 CREATIVELY USING DIGITAL
TECHNOLOGIES

5.4 IDENTIFYING DIGITAL
COMPTENECE GAPS

Open Facebook application. P4 showed
a notification of storage being full and
expressed frustration toward how it gets in
the way of her using applications on her
phone.(Observation)

P5 mentioned that she wants to create her
own zoom link/meetings. (Observation)

Not strongly identified as older adults used
these technologies for basic communication
and information access.

She doesn’t bank online. She'd like to learn,
though. She said that's one of the things
she’d like to learn, is how to do it. Anything

Change languages on Facebook app and on
phone

Adjusting privacy settings on social media
apps (e.g., post visibility on Facebook)

Manage storage of pictures/Stop auto
download on WhatsApp

Manage phone storage (Messages/Photos)

Switch between languages on a device

Use Google Maps - How to turn on and off
voice automation, how to access directions,
how to change the method of transport on
the app, and an overview of the symbols
used in the app

Subscribe to newsletters

How to Screenshot
Utilize focus group discussions prior to starting
the lesson

that's done on the phone, I'm in great need
to learn it. (P9)

To feel | can do it, | don’t need anyone’s help.
When you are in a difficult situation, there is
no one to ask and it is challenging even
when using the phone. Once the voice on
my phone was gone and | didnt know why.
(FG1, P5)

Results

In total, 31 participants participated in this study with 19 older immigrants completing the co-
designed group-based learning sessions, each attending five to six sessions. In organization one,
there was a single group consisting of both older men and women, as many were couples who wished
to learn together. The second organization included two separate groups, one for men and another for
women. The average age of participants was 64.1 +7.7 years. Most of the participants were female
(n = 20, 64.7%), were born in Syria (n =16, 51.6%), identified as Arab (n=28. 90.3%), and were
Canadian citizens or Canadian permanent residents (n =30, 93.5%), and had the highest level of
education was post-secondary school (n =11, 35.5%). Most participants had a family income of less
than $20,000 (n =21, 67.1%) and received government financial support (n =23, 74.1%) (Table 2).

With regards to mobile device proficiency of participants, most strongly agreed that using technol-
ogy was useful and would enhance their effectiveness in daily activities. Three items differed based on
the source of participant recruitment: Organization two participants showed slightly higher accep-
tance of completing a task using technology if there is someone to demonstrate and higher geron-
technology anxiety, compared to the organization one group. No other significant differences were
noted in the other senior technology acceptance items between the two groups (Table 3). No other
significant mobile device proficiency level differences were evident between the participant groups
(Table 4). Participants felt more comfortable navigating onscreen menus using the touch screen and
finding information about their hobbies and interests on the internet. Participants reported having low
confidence in data and file storage, calendar use, privacy setups, and troubleshooting and software
management.

We identify below three key themes that were most important in exploring the learning processes of
Arabic-speaking older immigrants engaged in the digital literacy sessions: (a) the interplay of parti-
cipants’ interests and attitudes, (b) the role of peer support in and out of the classroom, and (c)
sensory, language, and digital variability barriers to learning.
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Table 2. Socio-demographic characteristics of all participants (n=31).

Phase 1 Phase 2

Overall Organization 1 Organization 2

(n=31) (n=10) (n=9) (n=12)
Characteristics n (%) n (%) n (%) n (%)
Age, mean (SD?) 64.1 (7.7) 61.2 64.2 (6.0) 66.3 (9.5)

(3.1)
Gender (%)
Female (64.5) 5 (50) 5(333) 10 (66.7)
Male 11 (35.5) 5 (50) 4 (66.7) 2(333)
Country of birth (%)
Lebanon 5(16.1) 0 1(11.1) 4 (33.3)
Syria 16 (51.6) 5 (50) 6 (66.7 5(41.7)
Palestine 3(9.7) 1(10) 0 2(16.7)
Sudan 3(9.7) 3 (30) 0 0
Eqypt 2(6.5) 0 1(11.1) 1(83)
Afghanistan 1(3.2) 0 1(11.1) 0
Iraq 1(3.2) 1(10) 0 0
Ethnicity (%)
Afghan 1(3.2) 1(11.1) 0
Arab 28(90.3) 10 (100) (66.7) 12 (100.0)
Kurdish 2 (6.5) 0 2(22.2) 0
Immigration status (%)
Canadian Citizen 17 (54.8) 4 (40) 7 (77.8) 6 (50.0)
Permanent Resident 13 (42.0) 6 (60) 2(222) 5(41.7)
Temporary Resident 1(3.2) 0 0 1(8.3)
Dwelling (%)
Spouse 10 (32.2) 1(10) 6 (66. 3(25.0)
Children 2 (6.5) 1(10) 1(11. 0
Spouse & Children 10 (32.2) 5 (50) 0 5(41.7)
Alone 6(19.4) 1(10) 1( 4(333)
Other 3(9.7) 2 (20) 1( 0
Family income (%)
Less than $20,000 21 (67.7) 7 (70) 7 (77.8) 7 (58.3)
$20,000 to $40,000 7 (22.6) 1(10) 2(22.2) 4(33.3)
$40,000 to $60,000 2 (6.5) 1(10) 0 1(8.3)
Unknown 1(3.2) 1(10)
Family income primary source (%)
AISH? 2 (6.5) 1(10) 1(11.1) 0
Government Support 22 (70.9) 6 (60) 7 (77. 9 (75.0)
Government Support and AISH? 1(3.2) 0 1(11.1 0
Other 6 (19.4) 3 (30) 0 3(25.0)
Time lived in Canada (%)
Less than 5 years 12 (38.7) 5 (50) 2(22.2) 5(41.7)
5-10 years 8(25.8) 3(30) 4 (44.49) 1(8.3)
More than 10 years 11 (35.5) 2 (20) 3(33.3) 6 (50.0)
Time lived in Current City (%)
Less than 5 years 13 (42.0) 5 (50) 2(22.2) 6 (50.0)
5-10 years 8(25.8) (40) 4 (44.4) 0
More than 10 years 10 (32.2) 1(10) 3(33.3) 6 (50.0)
Language spoken at home (%)
Arabic 26 (83.9) 10 (100) 6 (66.7) 10 (83.3)
English 1(3.2) 0 0 1(8.3)
Kurdish 1(3.2) 0 1(11.1) 0
Bi-lingual (i.e., Arabic and English/Arabic and Kurdish/Farsi and 3(9.7) 0 2(22.2) 1(8.3)
English

Literacy level of the above language
Below basic 2 (6.5) 0 1(11.1) 1(8.3)
Intermediate 2 (6.5) 0 0 2 (16.7)
Proficient 27 (87.0) 10 (100) 8(88.9) 9 (75.0)
English/French fluency
Excellent 3(9.7) 2 (20) 1(11.1) 0
Good 13 (42.0) 3 (30) 4 (444 6 (50.0)
Minimal 14 (45.1) 5 (50) 4 (44.4) 5(41.7)
None 1(3.2) 0 0 1(8.3)

(Continued)
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Table 2. (Continued).

Phase 1 Phase 2
Overall Organization 1 Organization 2
(n=31) (n=10) (n=9) (n=12)
Characteristics n (%) n (%) n (%) n (%)
Highest education level
Primary 9(29.1) 1(10) 2(22.2) 6 (50.0)
Secondary 10 (32.2) 2 (20) 4 (44.4) 4(33.3)
Post-Secondary 11 (35.5) 7 (70) 2(22.2) 2 (16.7)
Other 1(3.2) 0 1(11.1) 0
2SD, Standard deviation.
PAISH, Assured Income for the Severely Handicapped.
Table 3. Results on senior technology acceptance using STAM of phase 2 participants (n = 21).
Overall Organization T Organization 2
(n=21) (n=9) (n=12)
Median
Senior Technology Acceptance (IQR?) Median (IQR?) Median (IQR?)  P-value
Attitudinal Beliefs
Using technology would enhance your effectiveness in daily activities. 9 (6-9) 8 (6-9) 9 (6.5-10) .05
You would find technology is useful in your daily activities. 9 (6-9) 9 (6-9) 9 (6.5-10) .05
You like the idea of using technology. 8 (7-9) 8 (7-9) 7 (6-10) .60
Control Beliefs
You could be skillful at using technology. 7 (7-8) 7 (7-8) 7 (6.5-7.5) 35
You could complete a task using technology if there is someone to 8 (7-10) 8 (7-8) 9.5 (7.5-10) .04
demonstrate how.
Your financial status does not limit your activities in using technology. 4 (3-7) 4 (3-6) 5(2-7) .26
When you want or need to use technology, it is accessible to you. 5(5-7) 5 (5-5) 6 (5-7) .10
Gerontechnology Anxiety
You feel apprehensive about using technology. 6 (4-7) 5 (4-6) 6.5 (4-7) .01
You hesitate to use the technology for fear of making mistakes you 7 (4-9) 5 (4-7) 9 (7.5-10) .004
cannot correct.
Health Conditions
How are your general health conditions? 7 (6-8) 7 (6-8) 7 (5-8) 96
How well are you able to concentrate? 8 (6-9) 8 (6-9) 7.5 (6.5-8.5) .68
How satisfied are you with your personal relationships? 9 (7-10) 9 (8-10 10 (7-10) 26
How satisfied are you with the support received from friends and family? 9 (8-10) 9 (8-10) 9.5 (8-10) 45
How satisfied are you with your quality of life? 7 (6-8) 7 (6-10) 7.5 (6.5-8) .80

°IQR, Interquartile range.

Interplay of participants’ interests and attitudes

Following the DigComp 2.2, the learning sessions were prepared to ensure participants could grasp
core concepts without feeling overwhelmed. Core areas of focus for learning sessions were derived
from four of the digital competencies-information access and use, communication, safety, and
problem solving-while the competency of digital content creation was not identified as a priority to
this group (Table 1). Areas of focus were captured in the initial interviews and then nuanced learning
needs were further identified during learning session observations and focus groups. The project
sought to support participants’ comfort in using smartphones which was their device of choice, and so
all sessions focused on mobile applications (Table 5). All phone types were allowed ranging from
iPhone to Samsung and other Android phones.
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Table 4. Results on mobile device proficiency using MDPQ-16 of phase 2 participants (n = 21).

Organization

Organization

Overall (n=21) 1 (n=9) 2 (n=12)
Median Median
Mobile Device Proficiency Median (IQR?) (IQR%) (IQR?) P-value
1. Mobile Device Basics
Using a mobile device, | can:
a. Navigate onscreen menus using the touch screen 4 (3-5) 4 (3-4) 5 (3.5-5) .07
b. Use the onscreen keyboard to type 3(3-4) 3(3-4) 4 (3-4.5) 7
2. Communication
Using a mobile device, | can:
a. Send emails 3(1-3) (1-4) 2.5 (1.5-3) 97
b. Send pictures by email 1(1-3) - 1(1-1.5) 14
3. Data and File Storage
Using a mobile device, | can:
a. Transfer information (files such as music, pictures, documents) on my 1(1-2) 2(1-2) 1(1-1.5) 1
mobile device to my computer
b. Transfer information (files such as music, pictures, documents) on my 1(1-2) 2(1-2) 1(1-1.5) 11
computer to my mobile device
4, Internet
Using a mobile device, | can:
a. Find information about my hobbies and interests on the Internet 4 (3-4) 3 (3-4) 4 (3.5-5) 15
b. Find health information on the Internet 3 (2-5) 3(2-4) 3.5 (3-5) .29
5. Calendar
Using a mobile device, | can:
a. Enter events and appointments into a calendar 1(1-2) 1(1-2) 1(1-2) 81
b. Check the date and time of upcoming and prior appointments 1(1-2) 1(1- 1(1-2) .90
6. Entertainment
Using a mobile device, | can:
a. Use the device’s online “store” to find games and other forms of 3 (2-4) 3 (2-4) 2.5 (2-4) .80
entertainment (e.g., using Apple App Store or Google Play Store)
b. Listen to music 3(2-4) 4 (3-4) 3(2-4) A1
7. Privacy
Using a mobile device, | can:
a. Set up a password to lock/unlock the device 2(1-3) 1(1- 2(2-3) .09
b. Erase all Internet browsing history and temporary files 1(1-1) 1(1-1 1(1-1) .63
8. Troubleshooting and Software Management
Using a mobile device, | can:
a. Update games and other applications 2 (2-3) 2 (2-3) 2.5 (2-4) A1
b. Delete games and other applications 2 (1.5-4) 2 (2-3) 2(1-4) .96
°IQR, Interquartile range.
Table 5. Applications and associated objectives for each learning session.
Application Session Objectives
Gmail Setting up a Gmail account, sending and receiving email, subscription to newsletters, how to block spam, and how
to highlight important emails
Facebook Creating an account, setting up preferences for feeds and ads, creating and joining Facebook groups, adding/
deleting/blocking friends, and how to post
WhatsApp Creating groups, sharing information, blocking/adding friends, how to control auto-saving of pictures, and
changing wallpaper settings
Zoom How to join a Zoom meeting and how to create a Zoom meeting

Google Maps How to turn on and off voice automation, how to access directions, how to change the method of transport on the

app, and an overview of the symbols used in the app

Basic Settings How to save passwords virtually, save data from apps, screenshots, managing storage issues, switch between

languages on a device
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Throughout our sessions, participants shared the importance of learning certain skills that support
local integration (e.g., subscribing to the local mosque’s newsletter). In particular, participants from
one organization used the space to exchange and seek information related to integration and essential
services from each other (e.g., discussing where to apply for senior financial services and benefits, and
sharing different options for English language learning in the city). These conversations were
a gateway to their discussions about needing to navigate transnational digital spheres to maintain
social ties or find information in their native language. Feedback received via focus groups was
positive. Participants shared their appreciation for having programming tailored to them and empha-
sized the importance of continuous programming that caters to the learning needs of older adults.

Aida: We learnt something in our older age.

Hala: I feel capable. I do not need to depend on anyone . .. when you are in a tight spot and there is no
one near you to ask it is very difficult.

Salima: We want to participate in society ... if my friend sends me an email, I want to learn to
respond ... I feel I want to express myself.

Hala: [ wanted to come and learn because living alone there are a lot of times where I get stuck ... no
one has time or can help me if someone is waiting to communicate or when I am watching
a gardening show and want to ask a question I say to myself: ‘if only I can ask a question,
wouldn’t that be great?

Salima: A person doesn’t only want to receive information, they want to engage with the information.
(Organization 2, Focus group)

A crucial part of the project related to the ability of the instructor to utilize a learner-centered
approach. Although the sessions would each begin with a classroom structure as seen in Figure 4,
the instructor frequently spent time sitting with participants and going around the table to go through
each learning objective using a one-on-one approach. Some examples of the instructor working
outside the scope of the program to attend to participant needs included dealing with account
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Figure 4. Visual sketch of classroom layout.
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management, troubleshooting e-mail lockouts, and optimizing layouts on phones so participants
could more easily navigate applications.

Participants mostly showed positive outlooks on digital learning and were excited to hear about
new digital features and applications (e.g., how to make a Zoom meeting, how to screenshot).

One participant took a lot of the Arabic-speaking facilitator’s time as he wanted to know what Facebook was for
and all the features. He drew the icon of each button on the Facebook homepage and wrote what they meant. We
went through how to post, and the different features that could be added into the post. He was able to make
connections between similar features on other apps. [Excerpt from observation notes; Organization 1, Week 3]

The level of engagement with the session content varied over the weeks for each participant as it
depended on what they wanted to learn and their digital competence for that particular activity.
Participants discussed the applications relevant to their day-to-day lives and were more focused on
learning how to maximize their use. Some participants who used WhatsApp every day to commu-
nicate found the WhatsApp session most relevant and the session on e-mail and password manage-
ment the least relevant. On the other hand, a couple of participants showed their skill in using e-mail
but identified new interest in Facebook.

Role of peer support in and out of the classroom

Over time, participants’ relationship with the instructor and each other became a motivation to
participate. Participants who were previously socially isolated built new social connections. Seeing
each other’s online profiles and names allowed them to share resources. Alongside building relation-
ships within the classroom setting, peer learning occurred in the latter sessions within each of the
groups. Some instances were instigated by the instructor in an attempt to help higher-level users
engage more by mentoring participants who were having more difficulties. Other instances were
naturally occurring as participants would learn by listening to the instructor, then teach a peer who
they saw was struggling with the activity.

Nasih asked about deleting posts. The instructor explained the types of options for privacy to Nasih and Hadi.
The instructor explained to Nasih what to do and what it meant. When the instructor went to explain to Hadi,
Nasih appeared to want to share that he understood and started to explain in Arabic to Hadi. He’s using his phone
in Arabic and matching it to Hadi’s English format to explain each option in the order they appear on the screen.
[Excerpt from observation notes; Organization 1, Week 4]

Participants reinforced each other’s attendance, which resulted in no dropouts after sessions began.
Several situations unrelated to the program showed how the participants would address each other’s
problems by sharing what they knew about credible information, public services, and formal social
support.

Prior to starting the focus group, Aisha shared that her daughter passed away yesterday. We spent 15 minutes
sitting around the table hearing her out and other participants were sympathizing with her. Aisha said that she
knew that she could get support here, and that was why she came. [Excerpt from observation notes; Organization
1, Week 2]

In organization one, the older adults who were newcomers faced greater vulnerability. They expressed
feelings of loneliness but found solace in forming friendships with others who shared their age and
cultural background. They also found the program to be a valuable tool for both learning and social
engagement. They even exchanged phone numbers with the hope of sharing information about
financial resources. During our sessions, they also showed each other helpful English-learning videos
they found on Facebook. In the second organization, where participants already had established
relationships, their connections with one another catalyzed co-learning with their peers.

Zahira: Because my children are at home, I depend on them (for technology support)

Amira: You should learn from them. Do they have time to teach you?
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Hana: They are not patient with us. They take the device and do it for you. (Organization 2 - Focus
Group)

Participants described how there were no family members available to help them or that family
members restricted their ability to freely use their phones by presetting privacy options or managing
accounts for them. While some older adults in this project were reliant on their children and grand-
children for support with their digital-related activities, the opportunity to engage with peers in co-
learning sessions challenged prior ageist assumptions in the group about their capacity to learn and
advance their digital skills.

Sensory, language, and digital variability barriers to learning

English was the dominant language of applications on smartphones and while these could be switched
to Arabic, many participants were more familiar with the English digital terminology. Content within
these applications, however, was often in the language that the participant was most fluent in.
A participant who was illiterate in her first language but was beginning to learn to read English
experienced difficulties in following along with the class but found images and the hands-on support
helpful. Many participants highlighted the additional complexity of a language barrier when using
ICTs.

I do not know how to respond [to emails] ... how can I respond? If I receive an email in Arabic, I read it and can
respond . .. but if it is in English, I do not respond. (Organization 2 Focus group, immigrant older man)

The instructor helped participants navigate barriers at the intersections of low digital competence and
low English language fluency. Having both Arabic and English on the presentation slides in each
session was an opportunity to engage with class content and English-language learning. Participants
showed the instructor their difficulty in managing utility bills received through e-mail, navigating
mainstream information on social media sites, using the English touch screen keyboard, dealing with
spam, and responding appropriately to scam calls.

You could navigate for information in Arabic, but you can’t be sure if what you found is a trusted site. Likewise, if
you look it up in English, you can try to translate the information online into Arabic but it won’t be as easy to
understand as if it were in Arabic to begin with. (Phase 1 Interview, older immigrant couple)

The varying digital skills of participants and the variety of devices and digital applications they used
posed challenges. While the instructor was prepared for both iOS and Android OS phones, the
different phone models, button locations, application interfaces, and storage availability were obstacles
that required one-on-one hands-on support for each participant. Participants were unfamiliar with
ways to navigate new features or user interfaces due to underlying gaps in understanding the operation
principles of their devices. Participants were given the class content in electronic and print forms so
they could review and practice, but participants voiced difficulties absorbing instructions in the
learning sessions. One participant highlighted the need for more time to learn.

... because when you get older, everything goes less, your thinking, your brain, you’re slow, even to walk, even to
get up and everything is slow for you, 5 weeks [of learning sessions] it’s not good enough to know everything, but
if we had a little bit longer, it would be good. [Organization 1, Focus group, immigrant older man]

Our participants often needed glasses or experienced difficulties reading small text sizes. While using
tablets could help enlarge text and image sizes, one participant noted they were too heavy for her to
hold and use at the same time, which points to issues around portability and accessibility. For many
participants, being able to learn skills specific to the device they owned was important. Although
tablets were offered by the researchers, the participants said they did not see the value of learning on
a tablet if they did not own such a device, even if some skills were transferable to their smartphones.
Another barrier to learning related to the vision and hearing needs of participants. While some
participants wore glasses, others needed to be reminded to wear visual aids.
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Fatima: We no longer can process information easily.
Alaa: It’s age, age.
Hamida: Because of illness and poor eyesight. (Organization 1, Focus group)

An older man also voiced that he had a hard time hearing higher-pitched voices. Facilitators would often
manipulate the mobile device for the participant and the participant would observe, then was asked to
replicate the process or report on their understanding. Some participants when struggling would either
give up or hand their phone to a facilitator to address the issue. The combination of sensory and
language barriers to learning reinforces the need for universal design principles in designing digital
learning sessions and emotional support to overcome frustration and learning-induced anxieties.

Discussion

Digital competence is an important gateway to social participation. Migration results in the disruption
of social networks (Barwick, 2017; Ryan, 2011) where older immigrants can no longer rely solely on
close local contacts for social connectedness and support. Digital and language barriers limit access to
settlement and integration information that is readily available via ICTs (Khvorostianov, 2016; Millard
et al., 2018; Nguyen et al., 2022; Zhao et al., 2021). Internalized perceptions of ageism limit digital
learning and enhance anxiety have been seen in prior studies (Barrie et al., 2021). In our quantitative
findings, study participants from organization two had a slightly higher desire to have someone
demonstrate a skill and more gerontechnology anxiety than study participants from organization
one. While we were unable to identify major differences between the two organization groups
regarding learning process preferences, our qualitative observations found that the newcomer parti-
cipants from organization one sought support to navigate unmet needs for information and services
and viewed gaining digital skills as essential. Their experiences contrasted other study participants in
organization two who have been in Canada long-term had more established social support networks.
However, in comparison with organization one, study participants from organization two were mostly
women, and more study participants were living alone. Although some of the older immigrant women
may have established networks, they may not have engaged in the workforce and their language
barriers persisted over time, which may negatively influence their ability to use ICTs independently.
Thus, the difference between the study participants in both organizations may imply that accessible
social support in using ICT over their life course is important to combat gerontechnological anxiety.
The social environment is fundamental for learning and interacting with technology (Tsai et al., 2017)
and heterogeneity within older immigrant populations and implications for digital learning must be
explored further. As guided by the DigComp framework, the study’s learning sessions focused on
access to information and communication with safety and problem-solving being major overarching
competencies that drove the content of learning sessions. Digital learning needs identified across
groups in this study related to two key areas: (1) their changing social support systems post-migration,
and (2) digital competence intertwined with language fluency and other barriers.

Addressing social support systems for digital engagement post-migration

The findings of this study emphasize that the availability of social support is a key consideration in
screening for and developing digital competence in older immigrants. Informal support by family
members in acquiring digital skills is often essential for motivational and emotional reasons (Millard
et al., 2018; Moore & Hancock, 2022). As echoed in the literature (Arthanat et al., 2019; Barrie et al.,
2021; Schreurs et al., 2017), study participants faced challenges when managing digital technologies as
they lacked confidence in seeking formal assistance, and experienced limited support from their
families. Multigenerational households may exhibit lower levels of digital literacy and may prioritize
meeting immediate needs over acquiring technological resources (Gallagher et al., 2019). Digital
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literacy programs that engage or communicate with family members alongside participants may be
helpful and culturally appropriate to ensure participants can practice their digital skills and support
the digital literacy of other family members.

The findings of this study revealed that facilitator characteristics were an important consideration in
planning the program. This echoes other studies that emphasize that instructors must be patient, attentive,
and empathetic (Moore & Hancock, 2022; Mubarak & Nycyk, 2017). Our facilitator engaged in ‘unscripted
performance,” by straying from previously scheduled teaching content to adjust to the needs of the
participants (Chiu et al., 2019). As well, we found that the age difference between the facilitator and the
study participants resembled a grandchild-grandparent relationship, thus a personable relationship was
established. It is important to consider who would be best situated to engage in digital technology teaching
with older immigrants, as previous studies have discussed the barriers to finding qualified and consistent
educators for digital literacy programming (Detlor et al., 2022; Schirmer et al., 2023).

In our study, we also observed another mechanism that is described in the literature as an effective
approach for enhancing attitudes toward using digital technology: positive peer role-modeling
(Schirmer et al., 2023). Study participants would observe their peers using technology, which
enhanced their participation in the co-designed program to understand what technology has to
offer and receive clear explanations and support on how to use the technology. The literature has
emphasized that peer influence and teaching methods are effective ways to engage older adults in using
technology (Pihlainen et al., 2023; Tsai et al., 2017; Wynia Baluk et al., 2023). The findings of this study
mirror this phenomenon as peer-based social support was mutually beneficial for study participants to
learn and reinforce skills in learning sessions. This may be attributed to how supportive environments
are critical for older adults to learn and interact with digital technologies (Tsai et al., 2017). Unique to
the existing literature, we also observed the ways peer support extended beyond digital learning to
other areas of their lives such as sharing resources for newcomers or supporting a grieving group
member. Even though the participants in this study had lower digital skills, their diverse life
experiences enabled them to share knowledge and mutually benefit within the group. It’s conceivable
that digital learning programs, which encourage older adults to tap into their collective wisdom, could
empower them and foster greater acceptance of such programs.

Utilizing learning theory and managing barriers to digital competence and engagement

This study highlighted that the barriers toward digital engagement and learning are multi-faceted and
intersectional. Experiences of confusion, anxiety, and lack of improvement in digital skills are often seen
amongst less digitally literate older adults due to the complexities of interface design and constant
updates for software applications (Bhattacharjee et al., 2020; Moore & Hancock, 2022). Beyond the
anxiety and inability to keep up with the fast-paced nature of software updates, physical limitations to
learning new digital skills relate to the design of technologies. Study participants required tailored
support and considerations concerning how they can learn in specific settings to combat technology-
related anxiety and develop digital skills. We included considerations such as giving enough time for
each activity, step-by-step guidance, and accessibility features (i.e., audio-visual teaching aids). These
mechanisms help maintain attention, enforce positive learning attitudes, and enhance clarity with
appropriately sized text and icons (Ahmad et al., 2022; Mitzner et al., 2016; Schirmer et al., 2023). The
creation of multiple sessions per application and ample time for repetition was essential to build
competence in the domains of safety and problem-solving which require a more nuanced understanding
of how hardware and software works and was a particular challenge for the study participants.

In this study, it was apparent that the interests of participants facilitated their learning, as
some sessions/topics were perceived as more practically relevant than others. Sessions needed to
be individually tailored because even within a group of older immigrants, there were differences
in terms of purposes in technology use and support systems (Appendix 3). Similar to the
literature (Millard et al., 2018; Mubarak & Nycyk, 2017), the study participants’ comfort with
using technology varied due to prior exposure (work, education), and social support (family,
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friends, programming). Relevant to digital competence is knowing the uses and limits of
technologies. Study participants often struggled with features of social media applications and
did not recognize that there were ways built into applications to address their concerns. For
example, blocking unwanted communication, securing safety online, and personalizing social
media content are some areas where study participants were frustrated with technology without
recognizing that there were solutions to these issues until discussed in the sessions. In digital
technology programs for older adults, explaining concepts such as synchronization, cloud,
download permissions, and other digital functions can be challenging (Moore & Hancock,
2022). We experienced similar difficulties that were further exacerbated by the translation of
technical jargon into Arabic. We found that a native Arabic speaker may not have the language
repertoire for technical Arabic digital terms that are not used in colloquial conversation. As
many of the study participants had lower levels of English fluency, they possessed limited
confidence in typing on English touch-screen keyboards and reading social media posts to
find and appraise information online, while some study participants had low literacy in their
first language as well. Through the application of Adult Learning Theory, navigating through the
intersection of different literacies and digital competence levels means embedding person-
centered approaches within group-based learning programs is essential for older immigrants
as it recognizes the ways these skills are developed over individual life courses across pre-
migration and post-migration contexts.

The DigComp 2.2 was a useful framework to guide exploring digital learning needs and strategies
with older immigrants as it comprehensively captures all facets of digital competence. Often research
with older immigrants focuses on whether they use or do not use ICT's and the reasons for using ICT's
such as local integration or transnational engagement (Salma et al., 2021). There is limited analysis,
however, on the nuanced ways digital competence contains or expands the benefits older immigrants
can accrue from using ICTs. As immigrants continue to enter older age in post-migration contexts,
considering frameworks such as the DigComp 2.2 is critical for expanding the ways we understand the
digital divide. Digital literacy programs need to focus, not only on teaching digital competency at basic
levels, but on the range of competencies that will allow older adults to become fully engaged citizens in
an increasingly digitized world. The DigComp 2.2 allows for the design of digital literacy programs
that address different areas of interest for older immigrants, which is also closely aligned to tenets of
Adult Learning Theory. These programs must, also, incorporate co-design approaches such as the
ones described in this study where older immigrants can learn what is most relevant to their lives and
build on the rich life experiences they bring to digital co-learning environments.

Strengths and limitations

This study provides insights into the digital learning needs and preferences of older immigrants,
especially those from Arabic-speaking communities. A limitation of the study was that older immi-
grants who were daily users of ICT were included, and thus perspectives of those who do not regularly
use ICT were excluded and the diversity of ICT usage observed was restricted. The research team did
not include experts in digital literacy and learning which might explain some of the challenges with
coping with digital jargon and navigating diverse individual learning needs. The learning sessions,
however, continued with the same group over time allowing for a more in-depth exploration of their
digital engagement and learning needs. The co-design approach allowed for reciprocity and continued
engagement of older participants who are often apprehensive about digital learning.

Conclusion

Older adults face barriers in learning how to use ICTs, including lack of access to learning opportu-
nities, lack of motivation and digital anxiety. Digital literacy approaches that cater to language needs,
offer flexible and individualized delivery formats, foster social support, and effectively address
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technology and sensory barriers can enhance positive attitudes toward technology use. Providing low-
cost training opportunities can ensure equitable access to digital engagement for low-income older
immigrants.
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