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Abstract
While life expectancy increases in developed countries and there is evidence that demon-
strates the potential of the internet to optimise or compensate for the losses associated
with ageing, there is a high proportion of older people who continue to be disconnected
from the digital world. In this scenario, the technological support offered by public insti-
tutions has the potential to be an accessible source for the digital literacy of older people.
This study, using the model of digital inequality, had the aim of analysing the ability of
these institutional supports to determine and predict the digital inclusion of older people.
The sample was retired adults (over 54 years) residing in Spain who are users of techno-
logical support services in four organisational contexts: nursing homes, senior community
centres, University Programs for Seniors and adult education programmes. Through bin-
ary logistic regression analysis, we found that the ability of the availability of literacy sup-
port to determine and predict access, autonomy, skills and use of the internet for social
connectivity depends on the social and organisational context of the technology support
service. These findings support empirically the situated nature of technological support
for the digital inclusion of older people and provide a useful comparative vision for the
design of accessible support services adapted to the needs of its users.
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Introduction
According to Eurostat’s (2019a) data from 2005 to 2019, in the countries of the
European Union, the growth of the population over 54 years of age is almost
four times that of the general population. This ageing population poses
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opportunities and challenges for the economy, and the health and social systems
(Schulz et al., 2015).

Due to changes in employment status such as retirement, financial situation or loss
of mobility and health problems, and loss of partners and friends due to death, social
isolation is a problem for many older adults (Savikko et al., 2005). Data from longi-
tudinal studies (Steptoe et al., 2013) and meta-analyses (Holt-Lunstad et al., 2013)
indicate that social isolation is significantly associated with mortality. Perceived social
isolation, often referred to as loneliness, can also be related to poor cognitive function-
ing and poorer mental and physical health (Cacioppo and Cacioppo, 2014).

The abundant evidence showing the adverse impacts on health and quality of life
of social isolation and loneliness suggests the need to develop interventions to pre-
vent or remedy it. In this sense, information and communication technologies
(ICTs) have the potential to maintain or improve the social connectivity of older
adults, as well as to compensate for the losses and deficits derived from ageing
(Kamin et al., 2016). There are longitudinal studies that have analysed the benefits
of internet use in older adults. For example, Kamin and Lang (2020) analysed rep-
resentative data across 14 countries from the Survey of Health, Ageing and
Retirement in Europe. The sample included 29,576 participants between 50 and
100 years of age, and found that using the internet positively affects cognitive func-
tioning in late life. Cotten et al. (2014) used data from four waves (2002–2008) of
the US Health and Retirement Survey including only people 50 years of age or older
and retirees, and found that internet use reduces the probability of a depressive state
by approximately 33 per cent and provided some evidence that the mechanism that
relates internet use to depression is the remediation of social isolation and loneli-
ness. In this sense, studies such as that by Czaja et al. (2018), through an experi-
ment with people 65 years or older who lived alone in independent housing,
suggest that access to technology applications may enhance social connectivity
and reduce loneliness among older adults and has the potential to change attitudes
towards technology and increase technology self-efficacy.

In developed countries, the number of older adults going online and using
digital media over the past decades has increased steadily, however, many seniors
remain relatively divorced from digital life (Anderson and Perrin, 2017; Eurostat,
2019b). This evidence suggests that the population over the age of 54, with respect
to the general population, is a group that is vulnerable to digital exclusion, and is
more likely to become isolated from societies where technology is increasingly pre-
sent in public services and in private life (Friemel, 2016).

From the ecological model of ageing (Lawton and Nahemow, 1973), some
authors argue that the contexts of ageing entail not only demands but also
resources and opportunities that are relevant for personal growth and engagement
in new experiences (Kamin et al., 2016). In this sense, recent studies (e.g. Friemel,
2016) underline the need for research to place more emphasis on analysing the sup-
port services that can assist older people in obtaining benefits and appropriating
new media. Politically, The Global Strategy and Action Plan on Ageing and
Health 2016–2020 (World Health Organization (WHO), 2016) recognises the cap-
acity of centres for older people to promote social inclusion for the older population
and establishes among its objectives to promote the development of courses and
actions aimed at the proper use of ICTs.

1410 R Tirado‐Morueta et al.

https://doi.org/10.1017/S0144686X21001173 Published online by Cambridge University Press

https://doi.org/10.1017/S0144686X21001173


Trying to cover the lack of studies focused on support services promoted by pub-
lic institutions for the digital integration of older people, this study aimed to iden-
tify the extent to which support services, from different organisational contexts,
help retired adults to be digitally integrated. To do this, the authors took as a ref-
erence the theory of digital inequality (DiMaggio and Hargittai, 2001), since from
this approach, support services, together with physical access, autonomy, skills and
purposes of use, can be considered a relevant component associated with the digital
integration of people.

Background
Ageing and internet adoption

Since the early 2000s, scholars have argued that ‘there is a strong association
between age and the so-called digital divide’ (Selwyn, 2004; Neves and Amaro,
2012) and have coined the term ‘grey divide’ (Millward, 2003) to describe the
lack of ‘access, skills and/or knowledge that can result in older citizens being “infor-
mation poor”’ (Kania-Lundholm and Torres, 2015). However, research in this area
has also received criticism for treating older adults as a homogenous group and
neglecting the diversity in older adults’ lives and how they use digital technologies
(e.g. Rasi and Kilpeläinen, 2016).

Instead, there is evidence of factors associated with age – beyond income, educa-
tion and gender (e.g. mistrust, low media literacy, physical and mental limitations) –
that continue to hamper their advantageous use of new media (Nimrod, 2017;
Quan-Haase et al., 2018). For example, Wagner et al. (2010), in their review of the
literature, found that computer use among older citizens varied significantly. Czaja
et al. (2006) found that the relationship between age and adoption of technology
was mediated by cognitive abilities, computer self-efficacy and computer anxiety.
However, the study by Gell et al. (2013), using a representative sample of adults
over 64 years of age in the United States of America (USA), showed that the preva-
lence of internet use differs according to socio-demographic status (younger age,
male sex, white race, higher education level and being married) and type of disability
and impairments that limit activity. Other studies have shown evidence of the influ-
ence of social support as a central mechanism that may facilitate the use of technol-
ogy among older adults, especially among those with functional limitations (e.g.
Kamin et al., 2019). In general, these results suggest a tendency to focus on the obsta-
cles and facilities that can make it possible for older people to regulate their own
social context with the help of technologies (Kamin et al., 2016).

Digital inequality in older people

As the pervasiveness of the internet in society increases, the access gap between rich
and poor, urban and rural dwellers, old and young, or educated and uneducated
people disappears. However, the dimensions related to the quality of use become
important bases by which the benefits of technology are stratified (van Dijk,
2005, 2006). DiMaggio and Hargittai (2001) identified five dimensions on which
digital inequality can be articulated among older people.
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The first refers to variation in the technical means (hardware and connections)
by which people access the internet (van Deursen and van Dijk, 2018). The hypoth-
esis is that an inferior technical device reduces the benefits that users can obtain
from the internet, either because they cannot access certain sites or because their
experience on the Web is less rewarding and they abandon. In a recent study by
van Deursen and van Dijk (2018), within a representative sample in the
Netherlands, they observed an inverse correlation with age in terms of the diversity
of devices used. In any case, there is evidence to show that having diverse material
access and frequent physical access does not guarantee beneficial results (van
Deursen and Helsper, 2015).

The second is the variation in the extent to which people have autonomy when
using the internet, e.g. if they access it from work or home, if their use is supervised
or not, or if they must compete with other users for online time (Newhagen and
Bucy, 2004; van Dijk, 2006). On the autonomy of internet access, there is evidence
of the importance of quality access points for a beneficial use of the internet, as well
as an association between the socio-educational status and the quality of internet
access (Hassani, 2006).

The third is inequality in the skill that people bring to their use of the internet.
As the access to resources among citizens is generally overcome, a third variation is
defined in the skills required for a productive use of ICTs (e.g. Zillien and Hargittai,
2009; Witte and Mannon, 2010). Recent studies in advanced countries such as
Denmark (van Boekel et al., 2017) and Germany (Schehl et al., 2019) have
shown that older adults are a heterogeneous group, with various categories of inter-
net users that are identified according to frequency, type and extent of use.
However, other qualitative studies carried out in the USA (e.g. Heart and
Kalderon, 2013) and Canada (Schreuers et al., 2017) showed that the range of activ-
ities conducted by older adults through technology is limited; so that their skills will
be limited in the context of these activities, reducing the range of (digital) activities
that could benefit their lives. This is what Schreuers et al. (2017) named the digital
skills bubble, where some activities and skills are very familiar, while others are not.
Thus, and according to these authors, in order for these limitations to be overcome,
the bubble will have to expand, so that older adults improve their skills. But this can
only occur if they have more opportunities and social support to try to use ICTs
(Francis et al., 2018).

The fourth is inequality in the support available to internet users. There are
numerous studies that have attempted to understand the training and support
needed to encourage digital literacy for older adults (e.g. Sayago et al., 2011;
Hardill and Olphert, 2012; Barnard et al., 2013; Friemel, 2016; Rasi and
Kilpeläinen, 2016; Quan-Haase et al., 2017; Hunsaker et al., 2019). In general,
digital literacy is acquired through experience, which goes beyond basic exposure
to technology (Murray and Pérez, 2014). Among older people, social support –
family and friends – constitute some of the main stimuli and sources of literacy
for internet use (Friemel, 2016). However, the support given can lack immediacy,
leaving older adults dependent on others’ availability to provide it (Hunsaker
et al., 2019). In this sense, qualitative studies have found that older people may pre-
fer to opt for formal sources of support (Seo et al., 2019), due to the burden it may
entail (Peek et al., 2016) or the feeling of dependency on one’s own family (Schreurs
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et al., 2017). Hunsaker et al. (2019), based on in-depth qualitative interviews with a
multinational sample of older adults, explored the support needs of older adults in
the use of digital media and concluded that educational approaches that emphasise
individualised support and wide availability could allow an enhanced experience
tailored to a diverse range of interests.

The fifth is variation in the purposes for which people use technology. The regu-
lation of social contexts entails a number of challenges for older adults. The lifespan
theoretical model of selection, optimisation and compensation (Baltes and Baltes,
1990) is useful for understanding the purposes of older people when using the
internet. From the outset of selection, some argue that it is essential for good ageing
to use technology proactively in order to shape social contexts in accordance with
age-specific needs and goals (Rohr and Lang, 2009). Socio-emotional selectivity
serves as an example – that is, when feeling near to the end of life, older adults pro-
actively engage in those relationships that they perceive as meaningful in their life
(Carstensen et al., 1999). The qualitative study by Melenhorst et al. (2006) con-
cluded that although cost can be an obstacle for older adults in selecting an online
activity, the absence of benefit is more likely to be the key factor. For example, Gatto
and Tak (2008) reported that perceived benefits of internet use among older adults
were primarily associated with opportunities for social interaction, despite the
obstacles they had to face. Nimrod (2013) suggested that older adults selectively
participated in interactions that were in accordance with their emotional and psy-
chosocial needs, which may be helpful in addressing age-related challenges in the
areas of health, family and retirement. The optimisation principle refers to the
role of technology to improve regulation of the social contexts of older people.
There is empirical evidence that ICTs in old age are not only used for the compen-
sation of loss (e.g. isolation, infrequent contact) but also for the optimisation and
improvement of contact (e.g. Hogeboom et al., 2010; Smith, 2014; Rainie and
Zickuhr, 2015). Finally, the compensation principle refers to the ways in which
technology is used to cope with the experiences of loss associated with ageing.
For example, in a longitudinal study with Japanese older adults, researchers
found that cell phone use reduces depression in older women (Minagawa and
Saito, 2014).

Technology support services for seniors (TSSS)

Inequality in the opportunities to access internet-based services and to benefit from
their use reflects how public and institutional policies are responding to the chal-
lenge of universal internet access (Garnham, 1997). In order to compensate for dif-
ferences in internet access among older citizens, experts and international
organisations have proposed the promotion of universal internet access for the
population through TSSS (Lacruz and Galofré, 2011; WHO, 2016). Kamin et al.
(2016) define TSSS as community-based services promoted by public institutions
to facilitate material access to the internet and literacy support for older people.
Likewise, these services can attend to diverse social contexts and be located in dif-
ferent organisational contexts. For example, in Spain, universities have done this
through programmes such as the University Programs for Seniors, facilitating inter-
net use by, and digital literacy for, older adults through courses. Likewise, within the
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formal education system in Spain, adult education programmes also develop media
and digital literacy courses. Other public policies have installed publicly owned tele-
centre networks that aim to facilitate and streamline internet access through net-
worked telecentres and libraries, from senior centres and nursing homes (Alcalá,
2014).

Previous studies on the effectiveness of TSSS have shown that physical access to
the internet is insufficient if it is not linked to digital training programmes
(Millward, 2003; Morris, 2007; European Commission, 2010). Therefore, promot-
ing access opportunities implies making the necessary resources available to
older people to facilitate internet use and to enable them to obtain benefits
(Sourbati, 2009). For example, the training programmes from Older Adults
Technology Services, a non-profit organisation based in New York City, supported
the selective shaping of social contexts by optimising resources and by providing
means to compensate potential risks (e.g. isolation, lack of support). The partici-
pants used more communication tools (e.g. email, texting), which allowed them
to create new opportunities for enhanced contact (Kamin et al., 2016).

The results of empirical studies that have examined the adoption of new ICTs by
older people have highlighted the importance of social relationships in shaping
access to technologies (Warschauer, 2003), and suggest that internet access should
be situated locally, within particular organisational and community contexts, and
adapted to the rhythm of the users (Seo et al., 2017). Community workers in public
libraries, senior centres or nursing homes can facilitate or constrain internet access
(Sourbati, 2009).

Research questions
First, from the perspective of the DiMaggio and Hargittai (2001) model, digital
inequality can be articulated around technical means, autonomy of access, digital
skills, social supports and purposes of use. TSSS sponsored by government agencies
and local governments can play an important role in shaping older people’s social
contexts and their digital inclusion (Kamin et al., 2016). Therefore, the success of
these services may be linked to their adaptation to older people’s social contexts.
According to Lawton’s (1989) ecological framework, contextual resources can be
used successfully when they are adjusted to the heterogeneous needs and capacities
of older adults. There is empirical evidence that suggests that TSSS should be
adjusted to the community context in which they operate (Warschauer, 2003;
Seo et al., 2019). Therefore, given the heterogeneity of social and organisational
contexts of the TSSS, two research questions (RQ) were raised:

• RQ1: To what extent do the socio-demographic characteristics of TSSS users
and literacy support determine and predict the availability of (a) technical
means to access the internet, (b) autonomy of access, (c) digital skills, and
(d) use of the internet for social connectedness?

• RQ2: To what extent does the social and organisational context of the TSSS
condition the ability of the availability of literacy support to determine and
predict the availability of (a) technical means to access the internet, (b) auton-
omy of access, (c) skills, and (d) internet use for social connectedness?
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Methodology
Participants

In order to respond to the research questions, we considered four types of TSSS
used by retired adults in Spain. The participants were retired adults (>54 years)
who used the internet – at least once in the previous 3 months – and were regular
users of TSSS. The TSSS were situated in four organisational contexts:

• Nursing homes (NH), which are homes or establishments in which social sup-
port activities are developed for older people through collective housing; tem-
porary or permanent use that includes food, health care, hygiene and comfort,
promoting co-existence and leisure time for elderly residents. Participating
NH had classrooms with internet access and held computer workshops
regularly.

• Senior community centres (SCC), which are non-residential social services
facilities intended to promote co-existence among older people, encouraging
participation and social integration. They offer sociocultural, occupational,
artistic and recreational activities. These centres house classrooms with com-
puters and internet access, and computer workshops are held regularly.

• University Programs for Seniors (UPS), which arose in the 1970s, were
designed to improve the basic skills of older adults in order to promote
their social and cultural participation and personal development (Villar
et al., 2010). UPS offer digital literacy workshops.

• Adult education programmes (AEP), in which formal educational plans are
offered to obtain the official Compulsory Secondary Education diploma.
They also offer non-formal education plans. In their educational plans, sub-
jects in the field of communication are offered.

In the absence of reliable data concerning the population of older adults attending
these TSSS, we conducted non-probability quota sampling to obtain a similar num-
ber of subjects in each TSSS. The authors established quotas of 140 adults over 54
and internet users in the four types of organisational context (N = 560). The selec-
tion of the centres and participants was random among the users of the four TSSS
in three cities of autonomous communities which have a low, medium and high per
capita income and ageing index (INEbase, 2019a, 2019b): Huelva, Asturias and
Madrid. Although the systems are not mutually exclusive (one user can be a user
of multiple supports), the participants were exclusive users of one of them.

In order to obtain an unbiased sample within the same type of TSSS, our team of
researchers administered a maximum of five questionnaires with the prior author-
isation of the entity’s administrator. We administered the questionnaires during the
third week of October 2018.

The mean age of the respondents was 67.78 years old. Broken down by type of
context, the mean age of the respondents in NH was 73.28, in SCC 69.74, in UPS
63.98 and in AEP 63.91. Regarding gender, 56.7 per cent were female, 56.4 per cent
being female in NH, 55.6 per cent in SCC, 64.0 per cent in UPS and 50.4 per cent in
AEP.
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Measurements

In response to the research questions, we controlled for variables relating to the
demographic characteristics of the sample (age, gender and co-existence) and socio-
economic status (educational level and monthly income). Researchers in the area of
digital inequality have found that age, gender, education and income are associated
with internet use (e.g. van Deursen and van Dijk, 2018) and with capital-enhancing
activities and digital skills (Hargittai and Dobransky, 2017). Covariates included
chronological age, re-codified into a categorical variable with three categories
based on the retirement age (55–64, 65–74 and over 74 years of age), gender (female
and male), co-existence (alone and accompanied), educational level (primary, sec-
ondary and tertiary studies) and monthly income, taking as a reference the pension
bracket in Spain (less than €600, €601–1,200, €1,201–1,800 and more than €1,800).

In order to measure the literacy support received from the TSSS, the Eurostat
(2019c) scale was used, with values from 1 (never) to 4 (very frequently). This
scale measured the degree of support provided by the institution’s educators to
older people in order to learn to use the internet (α = 0.95). The variable literacy
support was the mean value of the responses of the respondents to all the items
on the scale.

To operationalise the dimensions of digital inequality (DiMaggio and Hargittai,
2001), we used the following measures:

• Technical means refer to the availability of adequate equipment to carry out a
given online activity (van Deursen and van Dijk, 2018): we used a dichotom-
ous scale (no = 0, yes = 1) to ask the respondents for the number of internet
access devices (smartphone, tablet, laptop, desktop computer, others). The
variable technical means was the sum of the responses (minimum = 1 and
maximum = 5).

• Autonomy to access the internet refers to the freedom to use technology when
and where one wants without constraint from others, such as lines of library
patrons or employer supervision (Hargittai and Hinnant, 2008; Hargittai and
Dobransky, 2017). We used a dichotomous scale (no = 0, yes = 1) to assess the
number of places from where the respondent accessed the internet at least
once a week (home, the street, social centres, educational centres and
community services). Finally, the variable autonomy of access was the sum
of the places of access reported by the respondents (minimum = 1 and
maximum = 5).

• Digital skills refer to skills that enable users to derive the full benefits that
access can provide (Hargittai and Hinnant, 2008). To measure the digital
skills, we used a synthesis of the scale by Goldhammer et al. (2013) – skills
for access, management and dissemination of information – related to basic
skills, with values from 1 (not true) to 4 (completely true) (α = 0.95). The
digital skills variable was the mean value of the responses to each item.

• Purpose of social connectedness refers to the need for psychological connection
with others and to create positive human interaction (Schulz et al., 2015). The
search for social connectedness is based on the evidence that sustains that
older people use the internet to interact socially, either for reasons of
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emotional selectivity (e.g. Nimrod, 2013), to optimise their social contacts
(e.g. Hogeboom et al., 2010; Smith, 2014; Rainie and Zickuhr, 2015) or to
compensate for the losses derived from ageing (e.g. Minagawa and Saito,
2014). We used a selection of items from the scales used by Papacharissi
and Rubin (2000) – α values greater than 0.78 – and by Ku et al. (2013) – α
values greater than 0.85 – on the gratifications obtained through the use of
the internet, with values of 1 (disagree) to 4 (totally agree). The variable
purpose of social connectedness was the mean value of the responses of the
respondents to all the items on the scale.

Table A1 in the Appendix includes more details about each scale’s wording and
descriptive results as well as the convergent validity of the variables analysed (aver-
age variance, factorial loading, composite reliability and Cronbach’s alpha of each
scale).

Data analysis

In order to answer the research questions, we used sequential binary logistic regres-
sion (BLR). The primary objective of this technique is to model how categorical
variables influence the probability of occurrence of a dichotomous event. To
avoid the problem derived from having categorical predictors with limited cases
in each category, we ran descriptive statistics on each of their predictors and we
contracted categories. We also made a diagnosis of multicollinearity, which verified
that socio-demographic variables and literacy support were not strongly related,
showing tolerance values higher than 1 and Variance Inflation Factor lower than
10. Finally, our research team verified outliers or cases that are not well explained
by their model. For this, we specified the residuals and eliminated the outliers.

This study will seek to identify the variables that predict the probability of
belonging or not to a singular cluster in four types of TSSS (i.e. NH, SCC, UPS
and AEP). The dependent variables were technical means (0 = just one access
device, 1 = more than one), autonomy of access (0 = up to two access points, 1 =
more than two), digital skills (0 = up to the 75th percentile, 1 = above the 75th per-
centile) and social connectedness (0 = up to the 75th percentile, 1 = above the 75th
percentile).

We sequentially included two blocks of independent variables in the models: (a)
the socio-demographic characteristics of TSSS users and (b) the frequency of liter-
acy support. The socio-demographic variables were age (55–64, 65–74 and over 74),
gender (female and male), co-existence (alone or accompanied), educational level
(primary, secondary or university) and monthly income (up to €1,200 or more
than €1,200). We then categorised the level of support received for digital literacy
into tertiles (Tertiles 1, 2 and 3), with Tertile 3 representing a level of support
greater than two-thirds of the respondents.

Table 1 shows the distribution of the respondents among the different categories
of the dependent and independent variables in the four organisational contexts. It is
noteworthy that in general terms UPS users tend to be younger and of medium-
high socio-economic status. NH and AEP users tend to have a medium-low socio-
economic level. SCC users are usually older and of an upper-middle level. In add-
ition, it should be noted that the older users are found in NH and SCC. Regarding
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Table 1. Descriptive analysis

Total sample NH SCC UPS AEP

Frequencies (%)

Age:

55–64 194 (35.6) 8 (5.8) 33 (24.1) 78 (56.5) 75 (56.8)

65–74 235 (42.0) 72 (52.2) 70 (51.1) 46 (33.3) 47 (35.6)

>74 116 (20.7) 58 (42.0) 34 (24.8) 14 (10.1) 10 (7.6)

Gender:

Female 304 (54.3) 75 (56.4) 75 (55.6) 89 (64.0) 65 (50.4)

Male 232 (41.4) 58 (43.6) 60 (44.4) 50 (36.0) 64 (49.6)

Co-existence:

Alone 130 (24.0) 25 (18.1) 38 (27.9) 35 (25.4) 32 (24.6)

Accompanied 412 (76.0) 113 (81.9) 98 (72.1) 103 (74.6) 98 (75.4)

Educational level:

Primary 183 (32.7) 69 (50.0) 33 (24.1) 20 (14.4) 61 (44.9)

Secondary 195 (34.8) 38 (27.5) 56 (40.9) 62 (44.6) 39 (28.7)

Tertiary 172 (30.7) 31 (22.5) 48 (35.0) 57 (41.0) 36 (26.5)

Income:

Up to €1,200 348 (62.1) 101 (72.1) 81 (57.9) 47 (33.6) 119 (85.0)

Over €1,200 212 (37.9) 39 (27.9) 59 (42.1) 93 (66.4) 21 (15.0)

Digital literacy support:

Tertile 1 175 (31.3) 29 (23.6) 63 (49.2) 19 (15.4) 19 (15.4)

Tertile 2 140 (25.0) 37 (30.1) 29 (22.7) 28 (22.2) 46 (37.4)

Tertile 3 185 (33.0) 57 (46.3) 38 (28.1) 34 (27.0) 58 (47.2)

Technical means:

One device 187 (33.4) 55 (40.1) 58 (43.3) 32 (23.0) 42 (30.4)

More than one device 361 (64.5) 82 (59.9) 76 (56.7) 107 (77.0) 96 (69.6)

Autonomy:

Up to two access points 252 (45.0) 85 (70.2) 65 (67.0) 43 (39.8) 59 (47.2)

More than two access points 199 (35.5) 36 (29.8) 32 (33.0) 65 (60.2) 66 (52.8)

Digital skill:

Less than Tertile 3 399 (71.3) 100 (74.1) 115 (83.9) 75 (56.0) 109 (82.0)

Tertile 3 140 (25.0) 35 (25.9) 22 (16.1) 59 (44.0) 24 (18.0)

Purpose of social connectedness:

Less than Tertile 3 370 (66.1) 96 (69.6) 101 (72.1) 78 (56.1) 95 (68.8)

Tertile 3 185 (33.0) 42 (30.4) 39 (27.9) 61 (43.9) 43 (31.2)

Notes: NH: nursing homes. SCC: senior community centres. UPS: University Programs for Seniors. AEP: adult education
programmes.
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the provision of literacy support, it should be noted that TSSS users in contexts with
a lower socio-economic status (i.e. NH and AEP) reported that they had more sup-
port available than in other contexts (i.e. UPS and SCC).

Results
In order to respond to RQ1a–d (Table 2), we performed a sequenced BLR to assess
the impact of (a) socio-demographic characteristics and (b) digital literacy support
on the likelihood that respondents report that they were digitally included (i.e. they
have more than one access device, more than two access points, have a high level of
skill and use the internet for social contactedness).

Regarding RQ1a, the data showed that the youngest respondents with secondary
education, tertiary education and income above €1,200 are more likely to have more
than one mobile device for internet access than people with a primary education
and lower income. When we incorporated the literacy support variable into the
model, the fit of the model improved and the variance increased slightly. In add-
ition, the data showed that the probability of having more than one internet access
device was higher among respondents who frequently had digital literacy support in
NH, UPS and AEP.

Regarding RQ1b, the data showed that older respondents (older than 74 years)
were less likely to have more than one internet access point than younger ones. In
the second step, the incorporation of the literacy support variable in the model
improved the fit of the model, the classification of the respondents and slightly
increased the variance. Furthermore, the data showed that the probability of auton-
omy is notably higher among UPS users who frequently had literacy support.

Regarding RQ1c, in the first step, the model had a better fit and a better classi-
fication of the respondents than in the previous models. The data showed that
respondents with higher incomes and with secondary and university education
are more likely to have high abilities than those with only primary education.
However, in the second step, incorporating the availability of digital literacy support
into the model markedly improved the fit, the classification of cases and increased
the variance. The results showed that respondents who frequently had digital liter-
acy support at NH and UPS were more likely to have high digital skills than the rest
of the respondents. In addition, the availability of support reduced the probability
due to educational level. In other words, it made up for the lack of academic
training.

Regarding RQ1d, the data showed that male respondents, with a higher level of
education and higher income, are more likely to use the internet for the purpose of
connecting with other people than the rest of the respondents. In the second step,
we included literacy support in the model and the goodness of fit improved, the
variance increased significantly and the case classification improved. The data
showed that respondents who had more frequent literacy support were more likely
to use the internet to interact socially.

Regarding RQ2a (Table 3), the availability of various internet access devices
depended more strongly on the socio-demographic characteristics in the SCC. In
contrast, in the UPS, the determination of socio-demographic characteristics was
very low. Likewise, users with a higher education level were more likely to have
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Table 2. Binomial logistic regression (regarding Research Question 1a–d)

(a) Technical means (b) Autonomy (c) Skills (d) Social connectedness

Exp(B) values

Age group (Ref. 55–64):

65–74 0.78 1.03 0.56** 0.71 0.87 0.78 1.32 1.51

>74 0.43** 0.59 0.25*** 0.23*** 0.59 0.43 0.57 0.63

Gender (Ref. Female):

Male 1.13 1.11 0.96 1.08 1.29 1.28 1.53* 1.72*

Live alone or accompanied (Ref. alone):

Accompanied 1.07 1.01 0.67 0.65 1.21 1.17 0.99 0.91

Educational level (Ref. Primary):

Secondary 1.64* 1.87* 0.74 0.73 14.89*** 3.04** 2.59** 2.43**

Tertiary 2.70*** 3.01*** 1.04 1.21 21.82*** 5.56*** 3.01*** 2.95***

Income (Ref. ⩽€1,200):

>€1,200 2.47*** 2.94*** 1.04 0.87 2.60*** 2.05* 1.59* 1.38

Digital literacy support in NH (Ref. In
other TSSS):

Tertile 1 1.10 0.38 0.62 0.68

Tertile 2 2.69* 0.60 0.49 0.67

Tertile 3 3.68*** 0.76 12.12*** 2.53*

Digital literacy support in SSC (Ref. In
other TSSS):

Tertile 1 1.10 0.31* 1.04 0.31
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Tertile 2 0.77 0.50 0.21 0.41

Tertile 3 1.67 0.73 1.02 2.28

Digital literacy support in UPS (Ref. In
other TSSS):

Tertile 1 2.42 0.61 1.84 0.60

Tertile 2 1.35 1.43 1.57 2.25

Tertile 3 6.17** 10.28*** 12.40*** 4.19**

Digital literacy support in AEP (Ref. In
other TSSS):

Tertile 1 2.78 1.49 0.72 0.31

Tertile 2 4.64** 0.57 0.23 0.16

Tertile 3 5.15*** 1.01 3.00* 2.88*

Nagelkerke R2 0.16 0.25 0.08 0.21 0.30 0.38 0.13 0.28

Δ Nagelkerke R2 0.09 0.13 0.08 0.15

Hosmer and Lemeshow test ( p) 3.07 (0.92) 4.34 (0.82) 5.77 (0.67) 6.83 (0.55) 11.22 (0.18) 10.22 (0.24) 5.56 (0.69) 3.13 (0.91)

Omnibus tests – chi-square 63.30*** 101.02*** 27.08*** 71.16*** 106.34*** 147.92*** 50.41** 116.05***

Percentage of classification 69.3 73.01 59.2 66.9 77.1 80.07 68.4 72.6

Notes : Ref.: reference category. TSSS: technology support services for seniors. NH: nursing home. SCC: senior community centres. UPS: University Programs for Seniors. AEP: adult education
programmes.
Significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table 3. Binomial logistic regression (regarding Research Question 2a)

Nursing home Senior community centres
University Programs for

Seniors
Adult education
programmes

Exp(B) values

Age group (Ref. 55–64):

65–74 1.82 1.16 0.71 0.96 0.74 0.83 0.77 0.44

>74 0.81 0.61 0.23* 0.29 1.70 1.16 .65 1.03

Gender (Ref. Female):

Male 0.57 0.48 0.96 0.85 1.43 1.30 1.94 3.91*

Live alone or accompanied (Ref. Alone):

Accompanied 1.29 .51 1.80 1.61 0.97 1.33 0.59 0.85

Educational level (Ref. Primary):

Secondary 4.39** 4.37** 3.26* 3.85* 0.76 0.63 1.44 1.36

Tertiary 4.82** 4.55* 5.39** 6.48** 1.32 1.09 2.27 1.50

Income (Ref. ⩽€1,200):

>€1,200 1.55 1.47 1.80 3.58* 1.95 3.12* 7.06 –

Digital literacy support (Ref. Tertile 1):

Tertile 2 4.18* 0.65 0.42 2.20

Tertile 3 4.99* 1.28 1.65 2.86

Nagelkerke R2 0.24 0.28 0.35 0.36 0.08 0.16 0.18 0.28

Δ Nagelkerke R2 0.05 0.01 0.08 0.10

Hosmer and Lemeshow test ( p) 6.25 (0.51) 7.83 (0.45) 6.18 (0.62) 2.30 (0.97) 5.07 (0.74) 3.19 (0.92) 3.24 (0.91) 6.36 (0.60)

Omnibus tests – chi-square 25.19** 26.45** 37.32*** 34.68*** 7.13 13.18 15.99* 21.28*

Percentage of classification 73.6 74.6 71.3 73.9 76.9 81.3 70.1 79.2

Notes: Ref.: reference category. Dependent variable: technical means (0 = one device; 1 = more than one device).
Significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table 4. Binomial logistic regression (regarding Research Question 2b)

Nursing home Senior community centres
University Programs for

Seniors
Adult education
programmes

Exp(B) values

Age group (Ref. 55–64):

65–74 2.19 1.90 0.60 0.45 0.74 0.94 0.69 0.53

>74 0.52 0.44 0.04** 0.04* 3.03 1.02 0.29 0.30

Gender (Ref. Female):

Male 0.77 0.77 1.93 1.96 0.66 0.85 0.96 1.00

Live alone or accompanied (Ref. Alone):

Accompanied 0.61 0.44 0.57 0.34 1.28 1.65 0.52 0.71

Educational level (Ref. Primary):

Secondary 1.60 1.18 1.53 1.41 0.50 0.41 0.49 0.36

Tertiary 0.73 0.60 3.02 2.65 0.75 0.74 1.46 1.38

Income (Ref. ⩽€1,200):

>€1,200 0.74 0.86 0.59 0.39 1.28 1.34 1.03 0.83

Digital literacy support (Ref. Tertile 1):

Tertile 2 1.84 1.24 2.01 0.33

Tertile 3 2.34 1.52 9.51** 0.67

Nagelkerke R2 0.15 0.17 0.24 0.28 0.09 0.25 0.11 0.14

Δ Nagelkerke R2 0.02 0.04 0.16 0.03

Hosmer and Lemeshow test ( p) 12.57 (0.08) 10.75 (0.21) 5.34 (0.72) 6.52 (0.58) 5.85 (0.66) 2.36 (0.93) 12.20 (0.09) 10.18 (0.25)

Omnibus tests – chi-square 12.65 13.11 15.65* 17.64* 7.07 20.38 9.35 10.33

Percentage of classification 69.6 63.5 72.7 73.8 61.0 69.4 55.7 61.3

Notes: Ref.: reference category. Dependent variable: autonomy (0 = up to two access points; 1 = more than two).
Significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table 5. Binomial logistic regression (regarding Research Question 2c)

Nursing home Senior community centres
University Programs for

Seniors
Adult education
programmes

Exp(B) values

Age group (Ref. 55–64):

65–74 2.86 2.19 1.02 1.30 0.60 0.62 0.85 0.64

>74 1.10 0.91 0.32 0.50 1.47 0.54 1.23 2.24

Gender (Ref. Female):

Male 0.77 0.64 1.52 1.75 1.53 1.81 0.84 1.41

Live alone or accompanied (Ref. Alone):

Accompanied 1.59 0.51 1.97 1.99 1.38 1.52 1.07 1.27

Educational level (Ref. Primary):

Secondary 4.63** 5.75* 2.60 3.45 4.25 5.39* 1.63 1.15

Tertiary 2.37 1.76 4.89 4.54 7.73* 11.62** 4.39* 4.28*

Income (Ref. ⩽€1,200):

>€1,200 2.06 2.85 4.23* 4.12* 0.94 1.32 2.95 1.58

Digital literacy support (Ref. Tertile 1):

Tertile 2 1.14 0.26 0.90 0.38

Tertile 3 34.11** 1.23 7.46** 5.74

Nagelkerke R2 0.20 0.51 0.26 0.29 0.14 0.29 0.18 0.32

Δ Nagelkerke R2 0.31 0.03 0.15 0.14

Hosmer and Lemeshow test ( p) 5.96 (0.54) 14.30 (0.07) 6.39 (0.60) 7.21 (0.51) 8.87 (0.35) 6.16 (0.62) 12.54 (0.12) 5.54 (0.69)

Omnibus tests – chi-square 19.39* 50.30*** 20.07** 50.63*** 14.52* 28.68** 13.83 22.32**

Percentage of classification 73.8 85.6 84.8 84.2 65.1 70.3 86.6 82.5

Notes: Ref.: reference category. Dependent variable: digital skills (0 = up to Tertile 2; 1 = Tertile 3).
Significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table 6. Binomial logistic regression (regarding Research Question 2d)

Nursing home Senior community centres
University Programs for

Seniors
Adult education
programmes

Exp(B) values

Age group (Ref. 55–64):

65–74 3.95 3.74 1.31 1.64 1.83 2.99* 0.57 0.16*

>74 1.11 0.92 0.27 0.52 1.56 0.76 0.44 0.84

Gender (Ref. Female):

Male 1.25 1.29 1.25 1.13 2.35* 3.78** 1.12 2.25

Live alone or accompanied (Ref. Alone):

Accompanied 1.73 1.12 0.61 0.58 1.02 1.24 1.38 1.77

Educational level (Ref. Primary):

Secondary 7.36*** 7.28** 0.59 0.62 1.30 1.41 1.96 2.55

Tertiary 2.86 2.49 2.86 2.19 0.94 1.52 3.33* 5.41*

Income (Ref. ⩽€1,200):

>€1,200 1.73 1.32 1.24 1.28 1.10 1.24 4.07* 5.39

Digital literacy support (Ref. Tertile 1):

Tertile 2 1.05 1.45 3.96* 1.82

Tertile 3 4.19* 8.81** 8.73*** 41.24**

Nagelkerke R2 0.25 0.35 0.22 0.32 0.09 0.28 0.20 0.54

Δ Nagelkerke R2 0.10 0.10 0.19 0.34

Hosmer and Lemeshow test ( p) 4.10 (0.76) 13.86 (0.08) 8.32 (0.20) 8.09 (0.42) 3.05 (0.93) 8.76 (0.36) 7.16 (0.51) 13.38 (0.09)

Omnibus tests – chi-square 25.70** 38.64*** 19.42** 29.41** 8.87 28.65** 18.09* 49.37***

Percentage of classification 74.4 78.8 72.7 82.1 61.9 72.4 74.1 85.0

Notes: Ref.: reference category. Dependent variable: social connectedness (0 = up to Quartile 3; 1 = Quartile 4).
Significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001.
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more than one device for internet access, both in SCC and NH. In the second step,
including the availability of digital literacy support in the models slightly increased
the explained variance in all TSSS. Only among NH users did the availability of lit-
eracy support significantly increase the probability that older adults had more than
one internet access device.

With respect to RQ2b (Table 4), in the first step, the variance of the autonomy of
internet access varied between the different types of TSSS, being again higher in
SCC. In other words, the socio-demographic characteristics affected autonomy of
access, especially in SCC. In the second step, the availability of literacy support
was included in the models by heterogeneously increasing the explained variance
of autonomy. In the UPS alone, people who frequently had digital literacy support
were much more likely to have multiple internet access points.

Regarding RQ2c (Table 5), in the first step, socio-demographic characteristics
more strongly determined digital skills in SCC and NH. Likewise, users with a
higher educational level were more likely to have high digital skills, both in NH,
as in UPS and AEP. In contrast, in SCC, people with higher incomes were more
likely to have a high level of digital skills. In the second step, the introduction of
the availability of digital literacy support markedly increased the fit of all models
and the determination of high digital skills in NH, UPS and AEP. The frequent
availability of digital literacy support increased the likelihood of TSSS users having
high skills, especially at UPS and NH.

Regarding RQ2d (Table 6), in the first step, the variance of internet use for social
connectivity was heterogeneous between TSSS, being strong in NH, SCC and AEP,
and weaker in UPS. Likewise, while in NH it was more likely that the older adults
with secondary education used the internet frequently to interact socially, in AEP it
was also more likely in people with incomes above €1,200. In the second step, when
including the availability of digital literacy support in the models, the explained
variance of frequent internet use for social connectivity purposes increased in all
TSSS. Likewise, the availability of digital literacy support increased the probability
that older people use the internet frequently to interact with other people in all ser-
vices, and more strongly in AEP.

Discussion
Although there is evidence that supports the potential of the internet to optimise
the wellbeing of older people or compensate for their losses – physical, emotional
or social – associated with ageing (Kamin et al., 2016), a high percentage of older
adults continue to be disconnected from the digital world (Eurostat, 2019c). In
order to help older people to benefit from the resources of the digital world,
both international organisations (e.g. WHO, 2016) and the scientific community
(e.g. Kamin et al., 2016; Seo et al., 2019) have begun to focus on formal technology
support services.

In this sense, case studies have shown the social benefits of community technol-
ogy support services (e.g. Kamin et al., 2016). These services, promoted by public
institutions (social institutes, universities, educational systems, city councils, etc.),
usually develop training actions adjusting to the needs of their users and the social
context. A recent study of older Americans (Hargittai et al., 2018) revealed
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considerable variation in internet knowledge associated with socio-economic status,
suggesting the need to consider socio-economic status in any formal measure of
support. As in previous studies carried out in Spain (Tirado-Morueta, et al.,
2020), in this study we found that technological support services serve a population
with diverse socio-demographic characteristics depending on the social and organ-
isational context. In this sense, we found that: (a) users of UPS tend to be younger
and have a higher socio-economic level; (b) users of NH tend to be the oldest and
with the lowest socio-economic status; (c) users of SCC tend to be older but with a
higher socio-economic status; and (d) users of AEP tend to be younger but have low
status.

The general data from our study showed that socio-demographic characteristics
determine to a different extent the dimensions of digital inclusion of older people,
having a special influence on the availability of material means and skills. Similar to
previous studies (Hargittai and Dobransky 2017; Hargittai et al., 2018), those par-
ticipants that were the youngest, with higher education and income were more
likely to have more access devices and higher digital skills. However, regarding
access autonomy, age was the main determinant, with the youngest being the
ones who were more likely to have multiple internet access points.

However, we observed a heterogeneous determination according to the organisa-
tional context. In this sense, we observed that the determination of socio-
demographic characteristics was lower in organisational contexts whose users are
younger and their disconnection with working life is recent (i.e. UPS and AEP).
According to other findings (Francis et al., 2018), users closest to their previous
work stage would be expected to maintain relationships that provide informal sup-
port (e.g. family, friends, former colleagues, etc.) that compensate for differences
due to socio-economic status.

Regarding the capacity of literacy support to determine and predict the digital
inclusion of older people, the results of the total sample showed that the availability
of literacy support explained better than socio-demographic factors the variance of
high digital skills and use of the internet for social connectedness. Therefore, in
general, the data suggest that this type of formal support is more a source of literacy
than a place of internet access in a society in which the gap in material access is
gradually closing (Schulz et al., 2015). But the ability of the availability of literacy
support to influence skills and communication is not the same in all technology
support services, being especially high in NH and UPS.

Therefore, given the evidence of the capacity of social and organisational con-
texts to condition the influence of technological support (Kamin et al, 2016), we
detail the findings below.

Regarding technical means

The socio-educational level of the users determined the probability of having sev-
eral internet access devices, especially in residences and senior centres, where the
average age of the users is higher and they are more likely to have less social support
that balances differences due to educational status (e.g. Kamin et al., 2019). Similar
to the findings of Kamin et al. (2019) in their NH study, the frequent availability of
actual support increased the likelihood of having various technical devices. But in
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addition, the data from the current study suggest that the availability of technical
support could balance the gaps in the availability of technical means due to age,
economic situation and gender.

Regarding autonomy of access

In three of the organisational contexts (NH, SCC, AEP), the autonomy to access the
internet was mainly determined by the age of the users. Especially in the SCC, as
the age group increased, the probability that users would access the internet from
more than two access points decreased. However, among users of UPS, the frequent
availability of support markedly increased the likelihood that users would have
multiple internet access points. In line with other findings that highlight the quality
of access points as a factor that explains the gap in internet use (Hassani, 2006),
these results could be due to the multiple access points where older people access
the internet and that they are supported in university contexts, such as libraries,
classrooms, colleges, computer rooms or Wi-Fi on campus.

Regarding digital skills

The general results showed that users of technological support services with higher
educational and economic status were more likely to have high digital skills.
However, in organisational contexts with younger users –UPS and AEP – their
determination was lower, possibly due to the fact that they tend to have more social
and informal supports that balance differences due to status (Hunsaker et al., 2019).

Regarding the determination of support, users who frequently had support
increased their probability of having a high level of digital skills. This was especially
pronounced both in NH – users with low socio-economic status, and in UPS – users
with high status. These results reinforce the postulates that support services present
not only as a resource to compensate for deficits (e.g. Seo et al., 2019) but also as a
source to optimise skills, i.e. although users of UPS tend to have more skills than
those of the other services, they can find in these supports a source to resolve their
doubts (Hunsaker et al., 2019) or improve their social conditions (Kamin et al., 2016).

Likewise, both in NH and UPS, controlling for the availability of literacy sup-
ports increased the probability that users with a higher level of studies would
have higher skills, suggesting that the availability of support may help balance dif-
ferences due to educational attainment.

Regarding social connectedness purpose

In general, it was more likely that internet users seeking social connectivity would
be found among men with higher educational and economic status, although a high
frequency of literacy support severely increased this probability, helping to balance
differences due to status and gender.

Similar to previous findings (Shapira et al., 2007), it is worth highlighting the
ability of the frequency of support to compensate for differences – due to age
and educational level – regarding the use of the internet as a means of social con-
nectedness. On the one hand, among users of UPS, frequent literacy support could
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increase the probability that those over 74 years of age will use the internet to inter-
act with other people. On the other hand, in AEP, the high availability of support
reduced the gap due to educational status.

The ability of the availability of support to determine the purpose of the internet
use among younger users suggests that they seek support to optimise their social
relationships rather than to compensate for the losses associated with ageing
(Kamin et al., 2016). However, it is necessary to delve into the motivations that
encourage users to use the internet and consider them in the organisation of this
type of service, as well as in the modelling of formal support services associated
with ageing (Hunsaker et al., 2019).

Conclusions
Initiatives that recognise the usefulness of technological support promoted by pub-
lic institutions to help older people connect to the digital world and benefit from
the use of the internet are increasingly frequent. The data from this study, in gen-
eral, using a sample of users of technological support services in four organisational
contexts –NH, SCC, UPS and AEP – showed that when older people frequently
have access to literacy support then this increases the likelihood of having high
digital skills and taking advantage of the internet to connect socially.

However, the results suggest that the social and organisational context condi-
tions the capacity of literacy support to determine and anticipate other more
basic dimensions –material access and autonomy of access – for the digital inclu-
sion of older people. For example, the availability of technical means and autonomy
to access the internet were mainly determined by socio-educational status.
However, in contexts where users tend to be older and have a low socio-educational
status, such as residences for older people, the availability of frequent support also
stimulated the probability of having more than one device to access the internet.

In line with other results, the availability of technological support determines a
high percentage of the variance of digital skills, both in organisational contexts
where users have a low socio-educational status (i.e. NH) and in contexts whose
users have a high socio-educational status (i.e. UPS). These data suggested that
depending on the socio-demographic characteristics of the users of these services,
the availability of support will have a different meaning for its users, either as a
source for the acquisition of basic skills or as a resource to optimise their abilities.

Furthermore, contrary to what might be assumed, it was in organisational con-
texts with younger users (i.e. UPS and AEP) that the availability of support most
strongly determined the probability of using the internet to connect socially. In
other words, although younger users tend to have more informal social supports,
formal supports are also a source for them to optimise their social connectivity.

The results of the analyses showed the importance of frequently having formal
supports as a source of skills and social use of the internet, compensating – in some
cases – for differences due to age and socio-educational status. Likewise, evidence
suggests that the capacity of technological support services to determine the digital
inclusion of the older people is conditioned by their social and organisational con-
text. This study provides inputs for the design of technological support services
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adjusted to the characteristics and needs of the social and organisational context
where they operate.

Limitations and future studies
In order to guide future research, some of the study limitations should be consid-
ered. One of the limitations of the study is the use of self-administered question-
naires. In this sense, it is advisable to delve into this topic using qualitative data
collection and analysis techniques (e.g. Quan-Haase et al., 2018; Hunsaker et al.,
2019).

Likewise, it would be interesting to consider an assessment of the needs (e.g.
functional limitations or social isolation) of older adults and their social supports.
Furthermore, further studies could focus on other types of organisational contexts
and disadvantaged social contexts associated with ageing (e.g. Seo et al., 2019), tak-
ing into account the various didactic and organisational aspects and including the
teachers’ and social workers’ perspectives.
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Appendix

Table A1. Descriptive results and validity and reliability properties of the scales

Constructs Items Reference Mean (SD) Load
Cronbach’s

alpha CR AVE

Digital skill I know how to open a webpage Goldhammer et al.
(2013)

2.81 (1.01) 0.801 0.95 0.94 0.75

I know how to save objects 2.77 (0.96) 0.901

I know how to open downloaded
files

2.79 (0.96) 0.929

I know how to send an attachment 2.78 (1.01) 0.913

I know how to send post 2.24 (1.01) 0.833

I know how to find information 2.69 (0.96) 0.825

I know how to share multimedia 2.48 (1.07) 0.864

Purpose of social
connectedness

I know how to connect with people Papacharissi and
Rubin (2000)

2.24 (0.99) 0.837 0.92 0.92 0.68

I know how to belong to a group Papacharissi and
Rubin (2000)

1.98 (0.95) 0.832

I know how to interact with my
friends easily

Ku et al. (2013) 2.14 (1.05) 0.853

I know how to feel closer to my
friends

Ku et al. (2013) 2.29 (0.98) 0.904

I know how to keep in contact with
family and friends

Ku et al. (2013) 2.31 (0.99) 0.897

I know how to organise social
events

Ku et al. (2013) 2.45 (1.05) 0.838
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Digital literacy support The teachers have taught me: Eurostat (2019c)

how to use the internet safely 2.47 (1.07) 0.896 0.95 0.96 0.80

how to find information 2.50 (1.05) 0.904

internet features 2.47 (1.06) 0.914

how to create photos/videos 1.97 (1.11) 0.906

how to create a blog/web 1.77 (1.11) 0.846

internet use in daily routines 2.07 (1.13) 0.900

how to connect with people 2.02 (1.11) 0.897

Notes: SD: standard deviation. CR: composite reliability. AVE: average variance.
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