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Abstract: Rural older adults often feel disconnected from the ever-expanding digital world. To bridge
the digital divide, researchers have investigated the effectiveness of formal education and training
offered by various social institutions. However, existing research highlights a critical shortcoming in
these approaches: a lack of attention paid to rural older adults’ individual needs and interests. Based
on the theories of post-metaphorical culture, endogenous development, home-school cooperation, and
technology adoption and acceptance, this study implements a family intergenerational learning (FIL)
project. FIL characterizes learning between grandparents and grandchildren within the household,
suggesting a more practical and individualized strategy to help rural older adults gain digital
literacy. By conducting a three-month FIL Project in a rural primary school class in China, the study
employs a qualitative method to analyze learning records and interviews from 10 sets of participating
grandparents and grandchildren. The analysis renders two critical findings on the effectiveness of the
FIL Project for rural older adults. First, FIL can help rural older adults adapt into the digital world
by (1) gaining knowledge about digital society, (2) improving their digital skills, (3) changing their
lifestyles, and (4) understanding the integration between technology and society. Second, among
grandchildren, FIL can cultivate an awareness of lifelong learning and their moral obligations to their
grandparents. By illustrating this specific case, this study puts forward a new approach to help the
older adults overcome the digital divide in rural areas.

Keywords: digital society; digital divide; family intergenerational learning; home-school cooperation;
rural older adult; China

1. Introduction

Worldwide, the proportion of older adults aged 60 or above is growing rapidly [1].
Understanding how they experience an increasingly digital society is pertinent to the quality
of life for this population. The older people, who were used to a slow-paced and closely
connected world [2–4], are dealing with a digital divide when engaging in interpersonal
communication, accessing medical services, and acquiring essential information [5,6].
Existing research shows that adults over the age of 65 are particularly notable in their
cautious approach to the online world [7–9]. These older adults users have less trust in the
Internet and report higher levels of confusion by the amount of information online [8].

According to several studies, the digital divide reduces older people’s interests in and
ability to absorb new knowledge, spurring feelings of anxiety, fear, and insecurity [10,11].
This trend has become more alarming as the influence has broadened and deepened [12,13].
By contrast, if older adults had a mastery of digital technology, their mental health state
would be improved through a reduction of loneliness [14], depression rates [15], and
cognitive decline [16].
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The question on how to motivate older adults to use technology and help them
overcome the fear it creates has attracted much attention since the 1980s. For example, in
1982, the United Nations organized the First World Assembly on Ageing and formulated the
Vienna International Plan of Action on Ageing [17]. It recommended countries to actively
help older adults to solve technical and digital issues. In 1999, the European Union further
discussed strategies to assist older adults with adapting to and engaging with the Internet
age. In 2002, Active Aging: From Evidence to Action [18], published by the World Health
Organization, conceptualized active ageing from dimensions of health, participation, and
security and proposed pragmatic approaches. It is evident that nations and international
organizations believe in assisting older adults in bridging the digital divide as a critical
component of future social progress.

China, the largest developing country, with 264.02 million individuals aged 60 and
above, is a critical part of the solution to the issue of digital divide. In 2020, the State
Council of China issued the Implementation Plan for Practically Solving the Difficulties of
Older Adults in Using Intelligent Technology, intending to improve older citizens’ sense
of acquisition, happiness, and security in the information society [19]. Compared with
urban older adults, however, those living in rural areas are facing more serious challenges
from the digital divide [20]. There is less use and promotion of intelligent elderly care or
information technology services, resulting in a more systematic digital gap between older
adults in urban communities and those in rural areas [21–23].

Thus, helping older people gain digital literacy skills is beneficial not only for their
individual well-being but also for the harmony and equity of society [9,24]. One research
work investigated the role of the library in providing information literacy training for rural
older adults from the perspective of rural revitalization [25]. However, the results shown
were not satisfactory in meeting the needs of older adults for digital learning. Most other
existing studies explore how to improve the digital literacy of urban older adults; therefore,
the understanding of and approaches to the issue among rural older adults are lacking in
China [26–28].

In rural areas of China, 35.98% of adults aged 60 and above live in a multi-generational
household with their children and grandchildren [29]. Another report shows that 96%
of left-behind children are taken care of by their grandparents [30]. This phenomenon
is not only a result of cultural tradition but also state policies that created barriers for
internal migration [31]. Some studies suggest that family, peers [32], and intergenerational
relationships [33] may play a more prominent role in bridging the digital divide for older
adults. Moreover, schools can help motivate students/families to interact with their grand-
parents [34,35]. In designing an effective approach to intervene with the digital divide
for rural older adults, we ask the following: how can the involvement of rural schools
contribute to reducing the digital divide for rural older adults?

The research team selected a rural primary school in East China as the field site to
implement a family intergenerational learning (FIL) project (hereafter referred to as the
FIL Project). The duration of the FIL Project was three months, and student participants
were encouraged to teach their grandparents digital knowledge and practices using digital
devices. The paper explores the implementation of the FIL Project by the rural primary
school and evaluates its outcomes.

2. Literature Review

Researchers have proposed different solutions to solve the digital problem for older
adults. Different subjects, actors, and sites have been studied in understanding the effec-
tiveness of these solutions.

2.1. Top-Down Service from the National Government

Governmental support plays a dominant role in bridging the divide. For example, to
meet the rising learning demands for information literacy and encourage social integration,
the Korean government has developed free online education systems or training platforms,
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such as Learning Country, which is freely accessible to its citizens [36]. The government
of Spain executed media literacy and e-learning projects to help older citizens integrate
into the digital era. However, due to unequal economic growth across regions, many older
adults lacked the essential access to the Internet [37]. This digital divide as a result of
economic inequality is also present in Hong Kong. Although large-scale training can meet
the needs of older adults, these particularly vulnerable groups continue to struggle with the
issue of access [38]. In the United Kingdom, the government provides Internet connection
to older adults, yet the resource is not useful sometimes because of insufficient skills and
a mistrust of the Internet [39]. The Australian federal government has been planning to
construct the National Broadband Network in rural regions since 2009. However, the new
administration postponed the project in 2013 due to financial constraints [40]. Government-
level participation in bridging the digital divide is usually inadequate to address the issue
holistically, continuing to marginalize older adults in a digital world.

2.2. Research-Based Intervention Programs from Researchers/Scholars

Universities frequently conduct “vacuum” experiments (in contrast to social experi-
ments) to investigate ways to assist older individuals in bridging the digital divide. How-
ever, there are numerous issues with this approach. In Computing Senior Workshops, for
example, university researchers recruited elderly participants with an interest in studying
IT. However, due to challenges in adapting to computer equipment in the laboratory, older
adults are under-trained [41]. Students at the University of Valladolid taught standardized
rather than individualized IT-related content, but a lack of follow-ups failed to provide
comprehensive evaluations of the programme [42]. The aforementioned research illustrates
the challenges of executing university-proposed solutions in bridging the digital divide
among older adults.

2.3. Training Projects in Community Schools and Geriatric Universities

Older adults frequently benefit from educational activities offered by community
schools, geriatric universities, and other activity centers [43]. In 2014, at the Same Senior
Living Center in the United States, 72 older adults were digitally trained [44]. However, as
enrollment requirement specified access to a personal tablet computer, many older people
without an electronic gadget were excluded [45]. Other research studying community
centers found that seniors often benefit from such training with access to computers, op-
portunities for social networking, and the navigation of recreational websites [46]. Scholars
often argue that standardized training often fails to be helpful because of the mismatch
between training content and real-life encounters in the digital world [47]. However, an
entry requirement is often suggested by community-based training. For the effectiveness of
such programs, instructors often admit older adults who can better engage based on their
socioeconomic background, thereby excluding older adults for whom the training may be
more necessary.

2.4. Support Programs from Non-Governmental Organizations (NGOs) or Private Institutions

Social institutions and the commercial sector can also contribute to the supply of digital
learning resources for older adults. There have been a few studies suggesting that computer
training at the public library can help improve digital literacy for older adults [48]. However,
due to the limited number of training seats and the uniformity of training material, the
training content is incompatible with the needs of older adults, making it impossible to
meet the individualized digital training needs of all older adults [49,50]. Some researchers
suggest using interactive TV shows [51] or programs such as Research Institute and After-
School Programs to facilitate closer connections with the digital world for older adults [36].
Overall, these services are essential for older adults to maneuver in the increasingly digital
society, but the same issue associated with standardization in publicly accessible materials
and the high cost of private trainings hinder marginalized elderly communities from
gaining digital literacy.
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2.5. Intergenerational Learning

As shortcomings of these initiatives become more evident, the academic community
critiques the excessive reliance on formal education and training. Obviously, macro-level
interventions increases the financial burden on the state and society, failing to meet stan-
dards for sustainable development. To promote social inclusion, some academics have
created a method of intergenerational learning, a method of informational learning that
has been viewed as a critical improvement to bridging the digital divide for older adults.

Currently, there are two types of intergenerational learning. The first is in the form
of peer support and learning among older adults of the same age, known as ‘peer tutors’.
The process involves pairing up older adults with more IT experience with those with
less [52]. For example, OldKids, a training institution based in Shanghai, China, offered
computer courses that were taught by older adults with relevant skills [53]. The second
kind of intergenerational learning engages young people to serve as ‘Intergenerational
Mentors-Up’ to educate older generations about IT [54]. For instance, at a small town
in the south of The Netherlands, university students educated senior citizens on how
to use the Internet via social events and volunteering, which is critical for their social
integration [55]. Additionally, in Italy, grandparents and grandchildren engaged in short-
term digital contacts to promote cultural transmission [56]. However, older adults have
a harder time achieving sustainable development because intergenerational learning is
generally short-term and discontinuous.

While highlighting the benefits of these methods, scholars have two major criticisms:
first, that the intergenerational learning programmes described above are one-time training
sessions, activities, or courses, making it difficult to develop into a long-term model
with sustainable qualities [57]; second, that there is a lack of longitudinal evaluation of
intergenerational learning programmes and older adults’ digital literacy [54].

Although the cost of implementing intergenerational learning on a large scale is lower
than state-sponsored programmes, universities, community colleges, and education centers,
this research finds that there are at least two drawbacks. First, it tends to see older adults as
the sole subject, while the fact that grandchildren are seen as tools to impact the subject
disregards their involvement in projects. Second, most field sites are based in metropolitan
areas, suggesting that the formal features of these learning programs fail to address the
informal learning process of technological knowledge. Therefore, in order to bring IT to the
disadvantaged groups of older adults, this study seeks to explore how schools and families
can encourage rural older adults to gain digital literacy.

3. Theoretical Basis
3.1. Endogenous Development

In 1975, Dag Hammarskjöld proposed the theory of Endogenous Development in the
United Nations Report “The Future of the World”. In Fernando’s view, if development
is understood as the emancipation and comprehensive development of the human being,
then this so-called development can only be achieved by the internal forces of society [58].
As illustrated in the literature review above, current initiatives to assist older adults in
bridging the digital divide have a number of flaws: (1) a focus on external and generalized
education has led to a separation between training content and real-world applications;
(2) not all older adults have the opportunity and ability to participate in training; (3) the
high cost of education has increased the financial burden on older adults and states. Based
on the insights of Endogenous Development, this paper argues that addressing the internal
demands of older adults can remedy many of the disadvantages of external training.

3.2. Prefigurative Cultures

In Culture and Commitment: A Study on the Generation Gap, Margaret Mead, an
American sociologist in cultural change and human interactions, distinguishes postfigura-
tive, configurative, and prefigurative cultures. Postfigurative culture refers to the process
by which young children learn from their parents, grandparents, and other adults. Cofigu-
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rative cultures describes the peer learning process for children and adults. Prefigurative
culture is one in which adults learn from their children as well as from their ancestors and
peers [59]. In the digital age, younger people have more information knowledge and skills
than older adults. Thus, the prefigurative culture provides the basis for the hypothesis of
this study that learning from younger generations may be an efficient way for older adults
to facilitate the digital divide.

3.3. Home–School Cooperation

The Overlapping Spheres of Influence model recognizes that there are some practices
that family, school, and community conduct separately and that there are others that they
conduct jointly in order to influence the growth and learning of the child [60,61]. The
model has become the theoretical and practical basis for many countries to promote a
home–school cooperative education process since the end of the 20th century.

Despite the prevalence of multi-generational co-habitation in China today, family
members have paid little attention to intergenerational learning. This study reveals that
collaboration between home and school is a critical external force supporting the successful
implementation of intergenerational learning in families. By repeatedly performing inter-
generational learning at home, school teachers can contribute to the improvement of family
dynamics between grandparents and grandchildren, facilitating grandparents to acquire a
more proficient understanding of the digital world.

3.4. Theories about Technology Adoption and Acceptance

Some theories or models related to technology acceptance—including the theory of
reasoned action (TRA) [62], the technology acceptance model (TAM) [63], and the unified
theory of acceptance and use of technology (UTAUT) [64]—reveal additional layers of
older adults’ motivations to use technology. Of all the theories, the Technology Acceptance
Model (TAM) [63] is considered the most influential theory for describing an individual’s
acceptance of information systems [A]. Davis assumes that an individual’s information
systems acceptance is determined by two major variables. One is perceived usefulness
(PU), which reflects the value that a person may add to his work performance by means of
external tools such as information technology. The other is perceived ease of use (PEOU),
which reflects the degree to which a person finds it easy to use a specific system [63,65,66].
With an aging population and rapid technological innovation, Ke Chen and Alan Hoi
Shou Chan put forward a new senior technology acceptance model (STAM) that takes
into consideration the unique capabilities of older adults [67]. The model argues that
personal characteristics (age, education, gerontechnology self-efficacy and anxiety, and
health deficiencies) and environmental facilitating supports (accessibility, assistance, and
guidance) has more predictive value than attitudinal factors (usefulness and ease of use) for
predicting gerontechnology usage behavior. Esther Hargittai and other scholars also find
that people from disadvantaged backgrounds have lower internet skills than those from
more privileged backgrounds [9,32,68,69]. Thus, the needs and abilities of older adults
in digital system design must be taken into account to better promote their engagement
with the digital world [70–73]. Based on these theories and research, a more in-depth and
experiment-based exploration on a strategy that promotes rural older adults in China is
necessary to better customize education programs for older adults to gain equal share in
this digital world.

4. Methodology

Our study aims to explore the effectiveness of the FIL Project based on a classroom
case in a rural primary school in China. It was an interpretive inquiry, which follows
an exploratory and emergent qualitative research design where researchers select a data
analysis strategy that best fits the information stemming from participants’ disclosures [74].
Qualitative studies typically use purposively selected samples (as opposed to probability-
driven samples), which seek a diverse range of “information-rich” sources [75] and focus
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more on the quality and richness of data rather than the number of participants. Saturation
(i.e., obtaining a comprehensive understanding by continuing to sample until no new
substantive information is acquired) is a core guiding principle to determine sample sizes
in qualitative research [76,77]. Based on the nature of qualitative methodologies, 10 sets
of grandchildren and grandparents who were deeply involved in the FIL Project and
could provide appropriate, useful, and adequate data to effectively answer the research
questions [78,79] were labeled as the research sample. This article will illustrate: (1) the
implementation of the FIL Project; (2) the research process; and (3) data analysis.

4.1. The Classroom in a Rural Primary School

Based on our research question, we recruited 43 third-grade students from a rural
primary school as the research group for two main reasons. First, all 33 students in the
class lived with or close to their grandparents. Specifically, 6 students lived near their
grandparents, 24 students lived with both their parents and grandparents, and 4 students
were left-behind children (living only with their grandparents). Therefore, the FIL Project
could cover most families in the class. Second, the head teacher Tu S.L. (anonym), who was
the key person in charge of the class and responsible for communicating with families of
the class, was motivated to participate in the FIL Project. Thus, it was ensured that the FIL
Project would run smoothly.

4.2. Research Process
4.2.1. Online Questionnaire Survey for Selecting Family Intergenerational Learning (FIL)
Project Participants

In this study, there were three inclusion criteria. First, only those living with or nearby
their grandchildren were included. Second, participants had to have basic reading and
writing skills (not illiterate). Third, participants were personally motivated to participate.
On 27 June 2021, Tu S.L. was in charge of recruiting participants, delivering the paper
questionnaire to 33 students, and asking them to fill it out with their grandparents. If
grandparents could not write, children wrote down what their grandparents said word for
word. All questionnaires were collected in the next day.

According to the poll, 24 sets of grandparents and grandchildren were interested in
the FIL Project. Based on the descriptive statistics on the 24 sets, the grandparents were
interested in learning how to use digital devices (e.g., mobile phones, computers, smart
watches, etc.) to search for health information, check health codes (“Health Code” is one of
the most popular mobile applications that has been used during COVID-19 pandemic in
China. It acts as an e-passport that records the real-time personal health condition of the
user and is organized by the government. For older adults, learning to use Health Code
and some other mobile apps is vital for them to adapt the new but normal life), pay bills,
and use social platforms such as WeChat and QQ (two popular social platforms in China
for messages, phone calls, group chats, and sharing updates with their social circles) for
socialization and communication.

4.2.2. Conducting the Three-Month FIL Project and Collecting Learning Records

After obtaining informed consent from all participants, the authors worked with Tu
S.L. to execute the 3-month FIL Project from 14 July to 14 October. Specifically, the first
author explained the research purpose to the students and their grandparents and obtained
their oral consent of participating in this study. We also obtained written consent from Tu
S.L. and the students’ parents.

The grandchildren were encouraged to teach their grandparents digital knowledge and
skills based on their personal interests and needs. In order to track the intergenerational
learning process, as well as participants’ feelings and experiences, the authors set up
a WeChat group. Members in the group included Tu S.L., the first, second, and third
authors of this study, and 24 sets of GP and GC. The teacher would communicate with
participants daily to ensure that older adults’ learning needs were met. On a weekly
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basis, grandchildren and grandparents were asked to complete the Learning Record Form
together and submitted the form to the first author. The form included three questions:
(1) Where, when, and how often did you teach your grandparents? (2) What digital
knowledge or digital skills did you teach your grandparents? (3) How did you and your
grandparents feel during this process? At the conclusion of the study, 10 sets of GP and GG
provided learning records to the first author accordingly. Those who failed to complete the
form reported reasons of thinking that this research was meaningless or a lack of time. In
order to understand how grandchildren helped their grandparents gain digital literacy and
what the values of FIL Project are, these 10 pairs were invited for follow-up interviews (see
Figure 1).

Int. J. Environ. Res. Public Health 2022, 19, x FOR PEER REVIEW 8 of 17 

 

 

 
Figure 1. Research process and sampling stages. 

4.2.3. Conducting Online Interviews with Grandchildren and Grandparents 
From 18 October to 28 September, the authors carried out online interviews with 10 

sets of GP and GC. Demographic information on these sets of GP and GC is presented in 
Table 1. The interview questions for grandparents included three open-ended questions: 
(1) “GPQ1-Have your learning needs in the digital society been met? Why?”; (2) “GPQ2-
Have the digital knowledge or skills you gained during this project helped you adapt 
better to the digital society? Why?”; (3) “GPQ3-What experiences and feelings did you 
have while participating this project?”. The two main interview questions for grandchil-
dren were “GCQ1-How did you teach your grandparents?” and “GCQ2-What experi-
ences and feelings did you have in this project”. Sometimes, the researchers would offer 
appropriate guidance or propose follow-up questions to obtain an informed response. For 
example, when asking GPQ3, the grandparents would be encouraged to share stories to 
improve the researchers’ understanding. 

Table 1. Basic information about grandchildren and grandparents. 

NO. Grandchildren (Gender, Age) Grandparents (Age, Education) 
1 Xu X.Y. (f, 10) Xu X.Y.’s grandfather (65, primary) 
2 Du H.X. (m, 10) Du H.X.’s grandfather (73, semiliterate) 
3 Wang Y.X. (m, 10) Wang Y.X.’s grandmother (60, junior high school) 
4 Zhang F.X. (m, 10) Zhang F.X.’s grandfather (66, primary school) 
5 Zhu Y.L. (m, 10) Zhu Y.L.’s grandfather (68, primary school) 
6 Zhang R.Y. (f, 10) Zhang R.Y.’s grandmother (69, semiliterate) 
7 Wu M.C. (f, 10) Wu M.C.’s grandmother (60, semiliterate) 
8 Lu Y.X. (f, 10) Lu Y.X.’s grandfather (70, primary) 
9 He J.F. (m, 10) He J.F.’s grandmother (59, junior high school) 

10 Zhu. H.X. (f, 10) Zhu. H.X.’s grandfather (73, semiliterate) 
f = female; m = male; all names that appear in this article are pseudonyms. In this study, “semilit-
erate” is used to describe older adults who did not attend school or complete primary school, but 
are able to read and write at an elementary level. 

4.3. Data Analysis 
Qualitative data analysis comprises three stages: (1) a transcription, (2) an identifica-

tion, examination, and interpretation of patterns and themes in textual data, and (3) a for-
mulation of responses to research questions based on patterned themes [80–82]. In the first 

Figure 1. Research process and sampling stages.

4.2.3. Conducting Online Interviews with Grandchildren and Grandparents

From 18 October to 28 September, the authors carried out online interviews with
10 sets of GP and GC. Demographic information on these sets of GP and GC is presented in
Table 1. The interview questions for grandparents included three open-ended questions:
(1) “GPQ1-Have your learning needs in the digital society been met? Why?”; (2) “GPQ2-
Have the digital knowledge or skills you gained during this project helped you adapt better
to the digital society? Why?”; (3) “GPQ3-What experiences and feelings did you have
while participating this project?”. The two main interview questions for grandchildren
were “GCQ1-How did you teach your grandparents?” and “GCQ2-What experiences and
feelings did you have in this project”. Sometimes, the researchers would offer appropriate
guidance or propose follow-up questions to obtain an informed response. For example,
when asking GPQ3, the grandparents would be encouraged to share stories to improve the
researchers’ understanding.

Table 1. Basic information about grandchildren and grandparents.

NO. Grandchildren (Gender, Age) Grandparents (Age, Education)

1 Xu X.Y. (f, 10) Xu X.Y.’s grandfather (65, primary)
2 Du H.X. (m, 10) Du H.X.’s grandfather (73, semiliterate)
3 Wang Y.X. (m, 10) Wang Y.X.’s grandmother (60, junior high school)
4 Zhang F.X. (m, 10) Zhang F.X.’s grandfather (66, primary school)
5 Zhu Y.L. (m, 10) Zhu Y.L.’s grandfather (68, primary school)
6 Zhang R.Y. (f, 10) Zhang R.Y.’s grandmother (69, semiliterate)
7 Wu M.C. (f, 10) Wu M.C.’s grandmother (60, semiliterate)
8 Lu Y.X. (f, 10) Lu Y.X.’s grandfather (70, primary)
9 He J.F. (m, 10) He J.F.’s grandmother (59, junior high school)

10 Zhu. H.X. (f, 10) Zhu. H.X.’s grandfather (73, semiliterate)
f = female; m = male; all names that appear in this article are pseudonyms. In this study, “semiliterate” is used to
describe older adults who did not attend school or complete primary school, but are able to read and write at an
elementary level.
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4.3. Data Analysis

Qualitative data analysis comprises three stages: (1) a transcription, (2) an identifi-
cation, examination, and interpretation of patterns and themes in textual data, and (3) a
formulation of responses to research questions based on patterned themes [80–82]. In the
first stage, the first author and second author transcribed all learning record forms and
interview records and created a preliminary database [83,84]. To guarantee validity of
the coding process, a code book was discussed and agreed upon by the first, second, and
third authors. The first author and second author then coded the data for certain words
or content and identified patterns relevant to the research questions [78,85]. The authors
coded independently and then cross-checked their analysis. When conflicts arose in the
coding results, the third author with more research experience resolved them. The purpose
of the third stage was to generate research findings on the significance of the FIL Project for
older adults and compare the findings with existing research [86,87].

5. Findings

Based on this specific case study, this paper presents two main findings: First, the
FIL Project helped older adults to gain digital literacy, which was manifested in gaining
knowledge about digital society, improving digital skills, changing lifestyles, and under-
standing the integrated relationship between technology and society. Second, the FIL
Project also contributed to the grandchildren’s awareness of lifelong learning and of their
moral obligations to their grandparents. The latter is important for implementing this
project and creating better intergenerational relationships.

5.1. Helping Rural Older Adults: Bridging the Digital Divide in Four Ways
5.1.1. Gaining Knowledge about Digital Society

As mentioned above, in a society where technology progresses at an exponential rate,
rural older adults often lack knowledge about the digital society. When asked the questions
GPQ1 and GPQ2, most of the rural older adults mentioned that participating in this project
helped them gain more knowledge about digital society and maintain an active engagement
in life and society.

As some older adults said, the FIL Project provided a deeper understanding of digi-
tal society.

“I think that the speed of social development is too fast. I do not understand
many new things in this era. Under the guidance of Teacher Tu S.L., my grandson
introduced me to what is digital and smart, which made me feel that this is a
world of virtual networks, the Internet, and information are prominent features
of this society.”

(Du H.X.’s grandfather).

Some older adults learned the significance of information technology from the FIL Project:

“Most of my life has been in a non-digital and non-intelligent era. I used to think
that the digital network was just a means of entertainment for young people.
However, FIL broke my understanding of the digital society, and I gradually
learned that information technology plays an important role in daily life, and
even cannot be replaced on some occasions.”

(Zhang F.X.’s grandfather).

Some older adults gained more knowledge about different kinds of information and
communication technologies.

“It is a pity for me that I did not finish primary school so that I could not adapt
to the huge changes in the digital society. My granddaughter, as a digital native,
taught me about digital information and virtual networks, such as the difference
between mobile payment and cash payment.”

(Zhu. H.X.’s grandfather).
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5.1.2. Improving Digital Skills

Compared with their grandchildren, rural older adults were exposed to these new
technologies late in their lives and have had to learn new skills to use them. By analyzing
the learning records and interview data, most of the grandparents mentioned that they
improved various digital skills during the FIL Project in the following aspects.

First, some older adults learned how to make electronic payments on mobile phones,
tablets, and computers. He J.F.’s grandmother reported that this was useful.

“In the past, my son helped me register for medical treatment and pay taxi fares
on digital devices. To be honest, I want to learn information technology to do
the above things by myself. With Tu S.L.’s encouragement, my grandson taught
me how to do it. Now I am able to use Alipay, WeChat, and other apps to make
payments. It is really useful for the older adults like me.”

(He J.F.’s grandmother).

Second, some older adults learned how to communicate with their friends and relatives
via social platforms. It was particularly important for them to cope with anxiety during the
COVID-19 period.

“Face-to-face interpersonal communication has become extremely difficult during
the COVID-19 pandemic. To help me meet my social needs, my grandson taught
me to use the video and voice functions of WeChat to keep in touch with relatives
and friends. I have realized that information technology plays an important role
in daily life.”

(Zhu Yule’s grandfather).

Third, some learned to use digital devices for entertainment purposes.

“I became a lonely old person because my grandchildren went to school and my
son with his wife went to work. It is hard to maintain my attention on repetitive
TV programs. Fortunately, my grandson patiently taught me how to use the
phone to browse news and play games, which added much happiness to my
boring and lonely life.”

(Zhang R.Y.’s grandmother).

5.1.3. Changing Lifestyles

Related to the previous findings, some rural older adults formulated a new lifestyle
and learned about the relationship between learning and lifestyle by participating in the
FIL Project.

As some rural older adults said, the FIL Project provided them with a platform to
learn about information technology and profoundly updated and changed their previ-
ous lifestyle.

“Encouraged by Teacher Tu S.L., my grandson taught me many new things in this
era, such as playing chess electronically, learning via online courses, and using
mobile phones to monitor the running time and speed while doing exercises. As
a result, my life has become richer and more scientific. Moreover, I gradually
adopted a more positive attitude towards life and adapted to a lifestyle befitting
of a digital society.”

(He J.F.’s grandmother).

Some rural older adults claimed that they lived a more “modern” life than they
did before.

“In the past, my lifestyle was dominated by traditional face-to-face communi-
cation, reading paper books, and going to the marketplace to buy groceries. By
learning with my granddaughter, I can read newspapers on my notebook com-
puter and buy clothes and other daily necessities on my tablet computer now.”
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(Xu X.Y.’s grandfather).

In addition, some rural older adults gradually learned about the relationship between
learning and life, and expect to live more actively through lifelong learning.

“I have never been to school and have no strong learning needs. However, FIL has
changed my understanding of learning. Recently, I realized the value and impor-
tance of learning for creating a better life. Therefore, from now on, I will choose
to live a meaningful lifelong learning life with the help of my granddaughter.”

(Wu M.C.’s grandmother).

5.1.4. Understanding the Integration between Technology and Society

Based on the above changes in knowledge, skills, and lifestyle, some rural older adults
further developed their views on the relationship between technology and society.

By participating in the FIL Project, some rural older adults became aware of the close
ties between individuals, technology, and the digital society.

“I used to think that the relationship between information technology and our real
life was completely separate and that they were two opposing worlds. Family
intergenerational learning fills my daily life with numbers, information, and
technology. Therefore, I think smart phones, tablet computers, and electronic
watches are closely related to each of us.”

(Wang Y.X.’s grandmother).

With the help of their grandchildren, some older adults learned the diversified func-
tions of information technology and discussed the symbiotic relationship between informa-
tion and technology rather than separation.

“In the past, I thought that using information technology was a necessary tool for
young people to work and study and that older adults need not pay much atten-
tion. However, since my granddaughter taught me about electronic payment and
online communication, I have a new understanding of the relationship between
technology and society, which is not only coexistent but also intertwined.”

(Zhu. H.X.’s grandfather).

Some older adults understand the survival and developmental crisis of the digital
society in depth, a crisis in which those who will not continue to learn are eliminated by
the information society.

“FIL makes me feel that, if a person does not learn information technology, then
they will be abandoned in this digital age. With the rapid updating of information
technology, learning to use mobile phones and operate computers has become
necessary for everyone. FIL not only strengthened the relationship between my
granddaughter and me but also prompted me to have a sense of integration
between technology and life.”

(Lu Y.X.’s grandfather).

5.2. Helping Grandchildren: Promoting an Awareness of Lifelong Learning and Moral Obligations
to Grandparents

When asked the questions GCQ1 and GCQ2, most grandchildren mentioned that they
were aware of the importance of lifelong learning in well-being and health.

“Since I taught my grandmother how to use the mobile phone to pay and chat
with friends with WeChat, I felt that everyone needs lifelong learning to adapt to
the rapidly developing and changing digital society. From now on, I will never
be too old to learn like my grandmother.”

(He J.F.).
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“Teaching grandfather to check the health code and record the amount of exercise
he performs by mobile phone has made me understand the value and power of
lifelong learning, which helps us to face a complex and changeable society and
life smoothly.”

(Zhu. H.X.).

In addition, some grandchildren mentioned that they not only learned moral knowl-
edge in the classroom as usual, but more importantly, carried out moral practices in their
daily lives by participating in the FIL Project. They felt this project contributed to their
moral development in many respects.

For example, one student said it made him realize that, as a grandchild, he also had a
responsibility to help older adults.

“My parents and teachers have always taught me to be a person who is honest,
polite, and respectful to older adults. With the development of intergenerational
learning, my teacher encourage me to teach my grandmother to use the mobile
phone, which made me further understand that it is my duty as a grandchild to
help grandparents bridge the digital divide.”

(Wu M.C.).

“Usually, in school, we often learn about how to respect older adults. But in daily
life, it is grandparents who take care of me. I take a lot from them, but never ‘give’
them anything. Because of this project, I understand that I can actually do a lot of
things for them and care more about them.”

(Du H.X.).

Some students mentioned that, in this FIL Project, they realized their grandparents
were vulnerable groups in a digital society, so they understand more about their grandpar-
ents and have become more willing to care for and help them.

“I never thought digital skills were so important to my grandfather. I always
thought older adults didn’t need them. In fact, in life, he needs to pay for things
on his smart phone, check health codes, and make video calls. Those skills
help him better adapt to the society. Yes, I realized that he was excluded from
the digital society. I need to give him more assistance, just as he always cares
about me.”

(Zhu H.X.).

6. Discussion and Limitations

We conclude with three special features of the FIL Project, educational training, and
intergenerational learning outside the family, to explain why it can be used to help rural
older adults overcome the digital divide in China.

First, the absence of exclusion criteria based on education level or SES in the FIL
Project implies that more rural older adults can be reached. In terms of learning topics,
training prescribed by community centers, universities, and learning centers for older adults
suffers from limited educational space [48] and instructor shortages [49]. When evaluating
training efficiency and learning quality, older adults with a higher academic level, younger
seniors, and urban older adults are preferred [44,45]. The exclusion of underprivileged
and undereducated older adults may lead to the reproduction of class inequality [38]. In
contrast, the FIL Project expands the eligibility criteria, granting learning opportunities
for any rural older adults living with or close to their grandchildren to participate. The
improved feasibility and convenience is a crucial advantage for the FIL method.

Second, the FIL Project empowers rural older adults with greater self-autonomy in
choosing which digital skills to acquire and the approaches taken for learning. At public
institutions and schools, much of the teaching content is pre-designed [36,39]. Materials
do not necessarily meet the individual learning needs for older adults [37,40,48]. In the
FIL project, to some extent, the digital learning content and goals are co-created by the
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grandchildren and grandparents. As the family took charge, the content and delivery
remained flexible and individualized.

Third, to some extent, the FIL Project does not require expansive learning spaces or
complicated learning materials. The only essential learning equipment is an electronic
device, such as smartphone or computer. The cost of promoting public formal education
and training is often a barrier [36,37,40]. Private educational institutions have boosted
consumer spending, putting an extra strain on the financial burden of older adults [53]. With
an aim to reduce costs, the FIL Project taps into the potential of school-family education. In
the long term, the potential for large-scale, government-sponsored implementation is not
associated with a very burdensome cost.

While this qualitative study primarily seeks a deep understanding of a specific research
question, its generalization still needs to be considered [88–90]. Our research team have
tried to promote FIL Project in other rural areas in China. A related study carried out in
seven primary schools (four of which were rural primary schools) showed the FIL Project
had a positive impact on the development of both the children and the older adults [34].
In an upcoming handbook of family intergenerational learning written by the first author
and the third author, further studies on four rural primary schools reveal how the FIL
Project helps older people bridge the digital divide and promotes other aspects of their
development in detail [91]. To some extent, FIL Project has been successfully promoted in
some rural areas of China, and we believe that it may also be carried out in other areas of
the world with similar cultures and conditions.

Within the scope of the research, some limitations need to be considered. First, al-
though this study presents a new effective approach to help rural older people overcome
the digital divide, the widespread application of the approach is bound by a specific context.
Factors such as a high rate of multi-generational cohabitation in Chinese rural areas and
cooperative relations between primary schools and universities are necessary to implement
this approach. Second, research on technology interventions among rural older adults has
shown that the environment (e.g., the social atmosphere of FIL) may be confounded with
family intergenerational learning itself to produce significant changes from an intervention.
In this regard, the responses given by grandparents may be biased due to their positive
interactions with their grandchildren (e.g., the socialization with other family members).
Third, to understand how training sessions and interactions between grandparents and
grandchildren actually occur, field observations are necessary. Fourth, this study has fo-
cused more on positive effects of the implemented interventions rather than the potential
negative effects; therefore, a future study may be necessary.

7. Conclusions

The digital divide between older adults and the rest of the population is a worldwide
issue. Conducting the 3-month FIL Project, our study explored a feasible approach to
increase the access to and the use of technology among rural older adults in China. After
participation in the project, rural older adults (1) gained knowledge about the digital
society, (2) improved digital skills, (3) changed their lifestyles, and (4) understood the
integrated relationship between technology and society. Their grandchildren also cultivated
an awareness of lifelong learning and their moral obligations to grandparents.

Author Contributions: Conceptualization, H.C. and K.L.; Data curation, H.C. and K.L.; Formal
analysis, H.C. and K.L.; Funding acquisition, J.L.; Investigation, H.C.; Methodology, H.C. and K.L.;
Project administration, J.L.; Resources, H.C.; Validation, H.C., K.L. and J.L.; Writing—original draft,
H.C. and K.L.; Writing—review and editing, H.S., H.C. and K.L. All authors have read and agreed to
the published version of the manuscript.

Funding: This research was funded by the 2021 National Key Project of National Office for Education
Science Planning, the Ministry of Education of the People’s Republic of China: Study on the Commu-
nity Education System from the Perspective of Serving the Whole People for Lifelong Learning(No:
AKA210019).



Int. J. Environ. Res. Public Health 2022, 19, 371 13 of 16

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the East China Normal University Committee on Human
Research Project (protocol code HR 061-2021 and approved at 15 February 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets generated during the current study are not publicly
available but are available from the corresponding author on reasonable request.

Acknowledgments: We are grateful for the time given and the access provided to the research team
by the early-and late-adopting school students, grandparents, and teachers. We would also like to
thank the anonymous peer reviewers for their helpful comments and advice on previous versions of
this article, as well as Chunyang Wang and Peter Holm for their meticulous editing efforts.

Conflicts of Interest: The authors declare that there is no conflict of interest.

References
1. World Health Organization. Ageing and Health Fact Sheet. Available online: http://www.who.int/mediacentre/factsheets/fs4

04/en/ (accessed on 16 November 2021).
2. Friemel, T.N. The digital divide has grown old: Determinants of a digital divide among seniors. New Media Soc. 2014, 18, 313–331.

[CrossRef]
3. Atoyebi, O.A.; Stewart, A.; Sampson, J. Use of Information Technology for Falls Detection and Prevention in the Elderly. Ageing

Int. 2014, 40, 277–299. [CrossRef]
4. Mostaghel, R. Innovation and technology for the elderly: Systematic literature review. J. Bus. Res. 2016, 69, 4896–4900. [CrossRef]
5. Heng, X.I.; Ren, X.; Zhai, S.G. Smartpension: The elderly care service innovation with information technology. Sci. Res. Aging

2014, 7, 12–20.
6. McDonough, C.C. The effect of ageism on the digital divide among older adults. J. Gerontol. Geriatr. Med. 2016, 2, 1–7. [CrossRef]
7. Zickuhr, K.; Madden, M. Older adults and internet use. Pew. Internet Am. Life Proj. 2012, 6, 1–23. Available online: https:

//www.sainetz.at/dokumente/studien/Older_adults_and_internet_use_2012.pdf (accessed on 30 November 2021).
8. Zulman, D.M.; Kirch, M.; Zheng, K.; An, L.C. Trust in the internet as a health resource among older adults: Analysis of data from

a nationally representative survey. J. Med. Internet Res. 2011, 13, e19. [CrossRef]
9. Hargittai, E.; Dobransky, K. Old Dogs, New Clicks: Digital Inequality in Skills and Uses among Older Adults. Can. J. Commun.

2017, 42. [CrossRef]
10. McMurtrey, M.E.; Zeltmann, S.M.; Downey, J.P.; McGaughey, R.E. Seniors and technology: Results from a field study. J. Comput.

Inf. Syst. 2011, 51, 22–30. [CrossRef]
11. Kim, M.Y. Discussions on mechanisms, features and implications of the digital divide in old age. J. Korea Contents Assoc. 2015, 15,

246–262. [CrossRef]
12. Acilar, A. Age and Digital Divide: The Case of a Developing Country, Turkey. Int. J. Innov. Digit. Econ. 2021, 12, 17–29. [CrossRef]
13. Barrantes Cáceres, R.; Cozzubo Chaparro, A. Age for learning, age for teaching: The role of inter-generational, intra-household

learning in Internet use by older adults in Latin America. Inf. Commun. Soc. 2019, 22, 250–266. [CrossRef]
14. Bradley, N.; Poppen, W. Assistive technology, computers and Internet may decrease sense of isolation for homebound elderly and

disabled persons. Technol. Disabil. 2003, 15, 19–25. [CrossRef]
15. Cotten, S.R.; Anderson, W.A.; McCullough, B.M. Impact of internet use on loneliness and contact with others among older adults:

Cross-sectional analysis. J. Med. Internet Res. 2013, 15, e39. Available online: https://www.jmir.org/2013/2/e39/ (accessed on
30 November 2021). [CrossRef]

16. Cotten, S.R.; Ford, G.; Ford, S.; Hale, T.M. Internet use and depression among retired older adults in the United States: A
longitudinal analysis. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 2014, 69, 763–771. [CrossRef]

17. United Nations. Report of the World Assembly on Aging. Available online: https://www.un.org/esa/socdev/ageing/
documents/Resources/VIPEE-English.pdf (accessed on 24 September 2021).

18. World Health Organization. Active Ageing: A Policy Framework. Available online: https://apps.who.int/iris/handle/10665/67
215 (accessed on 24 September 2021).

19. The State Council of China. The General Office of the State Council Issued a Notice on the Implementation Plan for Practically
Solving the Difficulties of the Elderly in Using Intelligent Technology. Available online: http://www.gov.cn/zhengce/content/20
20-11/24/content_5563804.htm (accessed on 24 September 2021).

20. Yue, X.; Zhuomin, Y.; Jingyuan, W.; Rongjie, J.; Liming, H.; Qin, S. Analysis on the influencing factors and formation process of
the digital divide of the elderly under the background of intelligence. Intell. Comput. Appl. 2020, 2, 75–82.

21. Hu, C. Current situation, challenges and countermeasures of the elderly digital divide. People’s Trib. 2020, 29, 126–128.
22. Zhou, Y. The Rising of Digital Vulnerable Group: The Influential Factors of WeChat Adoption and Use among Senior Citizens. J.

Commun. 2018, 7, 66–86.
23. Siyu, Z.; Mingzheng, L. Dilemma and Path Analysis of the Digital Integration of the Elderly in Rural Areas. China Dev. 2021, 3,

66–71. [CrossRef]

http://www.who.int/mediacentre/factsheets/fs404/en/
http://www.who.int/mediacentre/factsheets/fs404/en/
http://doi.org/10.1177/1461444814538648
http://doi.org/10.1007/s12126-014-9204-0
http://doi.org/10.1016/j.jbusres.2016.04.049
http://doi.org/10.24966/GGM-8662/100008
https://www.sainetz.at/dokumente/studien/Older_adults_and_internet_use_2012.pdf
https://www.sainetz.at/dokumente/studien/Older_adults_and_internet_use_2012.pdf
http://doi.org/10.2196/jmir.1552
http://doi.org/10.22230/cjc.2017v42n2a3176
http://doi.org/10.1080/08874417.2011.11645498
http://doi.org/10.5392/JKCA.2015.15.04.246
http://doi.org/10.4018/IJIDE.2021070102
http://doi.org/10.1080/1369118X.2017.1371785
http://doi.org/10.3233/TAD-2003-15104
https://www.jmir.org/2013/2/e39/
http://doi.org/10.2196/jmir.2306
http://doi.org/10.1093/geronb/gbu018
https://www.un.org/esa/socdev/ageing/documents/Resources/VIPEE-English.pdf
https://www.un.org/esa/socdev/ageing/documents/Resources/VIPEE-English.pdf
https://apps.who.int/iris/handle/10665/67215
https://apps.who.int/iris/handle/10665/67215
http://www.gov.cn/zhengce/content/2020-11/24/content_5563804.htm
http://www.gov.cn/zhengce/content/2020-11/24/content_5563804.htm
http://doi.org/10.15885/j.cnki.cn11-4683/z.2021.03.010


Int. J. Environ. Res. Public Health 2022, 19, 371 14 of 16

24. Hargittai, E.; Hsieh, Y.P. Digital Inequality. In Oxford Handbook for Internet Research; William, H., Dutton, E., Eds.; Oxford University
Press: Oxford, UK, 2013; pp. 129–150.

25. Liu, Y.; Yifei, T.; Wei, L. Research on the Training Countermeasures of Information Literacy for Rural Elderly in the Process of
Rural Revitalization: Taking Jiaxing Library as an Example. Libr. Sci. Res. Work. 2020, 12, 64–68.

26. Li, Z. Research on marginalization of urban elderly in digital era. Hum. Resour. Dev. 2021, 3, 47–48. [CrossRef]
27. Chengbo, L.; Xue, G. The Status of Online Access to Health Information and its Influence Factors among Older Urban Adults in

West China. Popul. Dev. 2019, 1, 111–118.
28. Jinsong, Y.; Ni, K. Features and Strategies of Urban Elderly People’s Use of Mobile Digital Media: Based on In-depth Interviews

with 36 Urban Elderly People. Res. Transm. Competence 2020, 17, 61–62.
29. Lanping, H.; Linqing, Y. Household Division without Living Apart: Intergenerational Support and Living Patterns of the Elderly.

Popul. Soc. 2017, 2, 51–58. [CrossRef]
30. United Nations Children’s Fund. China Philanthropy Research Institute of Beijing Normal University. China’s Child Welfare and

Protection Policy Report. 2019. Available online: http://www.bnu1.org/show_847.html17 (accessed on 7 December 2021).
31. Zeng, Z.; Xie, Y. The effects of grandparents on children’s schooling: Evidence from rural China. Demography 2014, 51, 599–617.

[CrossRef]
32. Hunsaker, A.; Nguyen, M.H.; Fuchs, J.; Karaoglu, G.; Djukaric, T.; Hargittai, E. Unsung helpers: Older adults as a source of digital

media support for their peers. Commun. Rev. 2020, 23, 309–330. [CrossRef]
33. Neves, B.B.; Amaro, F.; Fonseca, J.R. Coming of (old) age in the digital age: ICT usage and non-usage among older adults. Sociol.

Res. Online 2013, 18, 22–35. [CrossRef]
34. Lyu, K.; Xu, Y.; Cheng, H.; Li, J. The implementation and effectiveness of intergenerational learning during the COVID-19

pandemic: Evidence from China. Int. Rev. Educ. 2020, 66, 833–855. [CrossRef]
35. UNESCO. Institute for Lifelong Learning. Intergenerational Learning between Older Adults and Students. Available online: https:

//uil.unesco.org/case-study/effective-practices-database-litbase-0/intergenerational-learning-between-older-adults (accessed
on 6 November 2021).

36. Jun, W. A Study on the Current Status and Improvement of the Digital Divide among Older People in Korea. Int. J. Environ. Res.
Public Health 2020, 17, 3917. [CrossRef]

37. Alcalá, L.A. Media literacy for older people facing the digital divide: The e-inclusion programmes design. Comun. Media Educ.
Res. J. 2014, 22, 173–180. [CrossRef]

38. Lam, J.C.; Lee, M.K. Digital inclusiveness–Longitudinal study of Internet adoption by older adults. J. Manag. Inf. Syst. 2006, 22,
177–206. [CrossRef]

39. Choudrie, J.; Ghinea, G.; Songonuga, V.N. Silver surfers, e-government and the digital divide: An exploratory study of UK local
authority websites and older citizens. Interact. Comput. 2013, 25, 417–442. [CrossRef]

40. Walker, J. It keeps dropping out! The need to address the ongoing digital divide to achieve improved health and well-being
benefits for older rural Australians. Australas. J. Ageing. 2017, 36, 262–263. [CrossRef]

41. Seals, C.D.; Clanton, K.; Agarwal, R.; Doswell, F.; Thomas, C.M. Lifelong learning Becoming computer savvy at a later age. Educ.
Gerontol. 2008, 34, 1055–1069. [CrossRef]

42. Martínez, R.A.; Requiés, I.R.; Zamora, E.G. Una propuesta de aprendizaje-servicio en la formación inicial de educadores sociales:
Cerrando la brecha digital de las personas mayores. Rev. Latinoam. De Tecnol. Educ. 2019, 18, 149–162. [CrossRef]

43. Boulton-Lewis, G.M. Education and learning for the elderly: Why, how, what. Educ. Gerontol. 2010, 36, 213–228. [CrossRef]
44. Delello, J.A.; McWhorter, R.R. Reducing the digital divide: Connecting older adults to iPad technology. J. Appl. Gerontol. 2017, 36,

3–28. [CrossRef]
45. Tsai, H.Y.S.; Shillair, R.; Cotten, S.R.; Winstead, V.; Yost, E. Getting grandma online: Are tablets the answer for increasing digital

inclusion for older adults in the US? Educ. Gerontol. 2015, 41, 695–709. [CrossRef]
46. Francis, J.; Rikard, R.V.; Cotten, S.R.; Kadylak, T. Does ICT use matter? How information and communication technology use

affects perceived mattering among a predominantly female sample of older adults residing in retirement communities. Inf.
Commun. Soc. 2019, 22, 1281–1294. [CrossRef]

47. Wu, Y.H.; Damnée, S.; Kerhervé, H.; Ware, C.; Rigaud, A.S. Bridging the digital divide in older adults: A study from an initiative
to inform older adults about new technologies. Clin. Interv. Aging 2015, 10, 193–200. [CrossRef]

48. Mayhorn, C.B.; Stronge, A.J.; McLaughlin, A.C.; Rogers, W.A. Older adults, computer training, and the systems approach: A
formula for success. Educ. Gerontol. 2004, 30, 185–203. [CrossRef]

49. Selwyn, N.; Gorard, S.; Furlong, J.; Madden, L. Older adults’ use of information and communications technology in everyday life.
Ageing Soc. 2003, 23, 561–582. [CrossRef]

50. Xie, B.; Bugg, J.M. Public library computer training for older adults to access high-quality Internet health information. Libr. Inf.
Sci. Res. 2009, 31, 155–162. [CrossRef]

51. Wang, J.; Katz, I.; Li, J.; Wu, Q.; Dai, C. Mobile digital divide and older people’s access to ‘Internet plus social work’: Implications
from the COVID-19 help-seeking cases. Asia Pac. J. Soc. Work. Dev. 2021, 3, 52–58. [CrossRef]

52. Woodward, A.T.; Freddolino, P.P.; Wishart, D.J.; Bakk, L.; Kobayashi, R.I.E.; Tupper, C.; Blaschke-Thompson, C.M. Outcomes from
a peer tutor model for teaching technology to older adults. Ageing Soc. 2013, 33, 1315–1338. [CrossRef]

http://doi.org/10.19424/j.cnki.41-1372/d.2021.03.022
http://doi.org/10.14132/j.2095-7963.2017.02.006
http://www.bnu1.org/show_847.html17
http://doi.org/10.1007/s13524-013-0275-4
http://doi.org/10.1080/10714421.2020.1829307
http://doi.org/10.5153/sro.2998
http://doi.org/10.1007/s11159-020-09877-4
https://uil.unesco.org/case-study/effective-practices-database-litbase-0/intergenerational-learning-between-older-adults
https://uil.unesco.org/case-study/effective-practices-database-litbase-0/intergenerational-learning-between-older-adults
http://doi.org/10.3390/ijerph17113917
http://doi.org/10.3916/C42-2014-17
http://doi.org/10.2753/MIS0742-1222220407
http://doi.org/10.1093/iwc/iws020
http://doi.org/10.1111/ajag.12478
http://doi.org/10.1080/03601270802290185
http://doi.org/10.17398/1695-288X.18.1.149
http://doi.org/10.1080/03601270903182877
http://doi.org/10.1177/0733464815589985
http://doi.org/10.1080/03601277.2015.1048165
http://doi.org/10.1080/1369118X.2017.1417459
http://doi.org/10.2147/CIA.S72399
http://doi.org/10.1080/03601270490272124
http://doi.org/10.1017/S0144686X03001302
http://doi.org/10.1016/j.lisr.2009.03.004
http://doi.org/10.1080/02185385.2020.1850332
http://doi.org/10.1017/S0144686X12000530


Int. J. Environ. Res. Public Health 2022, 19, 371 15 of 16

53. Xie, B. Information technology education for older adults as a continuing peer-learning process: A Chinese case study. Educ.
Gerontol. 2007, 33, 429–450. [CrossRef]

54. Lee, O.E.K.; Kim, D.H. Bridging the digital divide for older adults via intergenerational mentor-up. Res. Soc. Work. Pract. 2019, 29,
786–795. [CrossRef]

55. Luijkx, K.; Peek, S.; Wouters, E. “Grandma, you should do it—It’s cool” Older Adults and the Role of Family Members in Their
Acceptance of Technology. Int. J. Environ. Res. Public Health 2015, 12, 15470–15485. [CrossRef]

56. Dibeltulo, S.; Culhane, S.; Treveri Gennari, D. Bridging the digital divide: Older adults’ engagement with online cinema heritage.
Digit. Scholarsh. Humanit. 2020, 35, 797–811. [CrossRef]

57. Ma, Q.; Chan, A.H.S.; The, P.L. Bridging the digital divide for older adults via observational training: Effects of model identity
from a generational perspective. Sustainability 2020, 12, 4555. [CrossRef]

58. Fernando, H.C. Towards Another Development. In Another Development: Approaches and Strategies; Marc, N., Ed.; Dag Ham-
marskjold Foundation: Uppsala, Sweden, 1975; pp. 21–39.

59. Mead, M. Culture and Commitment: A Study of the Generation Gap; The Bodley Head: London, UK, 1970; pp. 1–51.
60. Epstein, J.L. School and family connections: Theory, research, and implications for integrating sociologies of education and family.

Marriage Fam. Rev. 1990, 15, 99–126. [CrossRef]
61. Epstein, J.L. Advances in Family, Community, and School Partnerships. Community Educ. J. 1996, 23, 10–15. Available online:

https://eric.ed.gov/?id=EJ538725 (accessed on 30 November 2021).
62. Fishbein, M.; Ajzen, I. Belief, attitude, intention and behaviour: An introduction to theory and research. addison-wesley, reading

ma. Philos. Rhetor. 1997, 41, 842–844. [CrossRef]
63. Davis, F.D.; Bagozzi, R.P.; Warshaw, P.R. User acceptance of computer technology: A comparison of two theoretical models.

Manag. Sci. 1989, 35, 982–1003. [CrossRef]
64. Venkatesh, V.; Morris, M.G.; Davis, G.B.; Davis, F.D. User acceptance of information technology: Toward a unified view. MIS Q.

2003, 27, 425–478. [CrossRef]
65. Davis, F.D. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q. 1989, 13, 319–340.

[CrossRef]
66. Davis, F.D.; Venkatesh, V. A critical assessment of potential measurement biases in the technology acceptance model: Three

experiments. Int. J. Hum.-Comput. Stud. 1996, 45, 19–45. [CrossRef]
67. Chen, K.; Chan, A.H.S. Gerontechnology acceptance by elderly Hong Kong Chinese: A senior technology acceptance model

(STAM). Ergonomics 2014, 57, 635–652. [CrossRef] [PubMed]
68. Hargittai, E.; Piper, A.M.; Morris, M.R. From internet access to internet skills: Digital inequality among older adults. Univers.

Access Inf. Soc. 2019, 18, 881–890. [CrossRef]
69. Nguyen, M.H.; Hunsaker, A.; Hargittai, E. Older adults’ online social engagement and social capital: The moderating role of

Internet skills. Inf. Commun. Soc. 2020, 1–17. [CrossRef]
70. Czaja, S.J.; Sharit, J. Age differences in attitudes toward computers. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 1998, 53, 329–340.

[CrossRef] [PubMed]
71. Smith, M.W.; Sharit, J.; Czaja, S.J. Aging, motor control, and the performance of computer mouse tasks. Hum. Factors 1999, 41,

389–396. [CrossRef] [PubMed]
72. Czaja, S.J.; Lee, C.C. The impact of aging on access to technology. Univers. Access Inf. Soc. 2007, 5, 341–349. [CrossRef]
73. Mitzner, T.L.; Boron, J.B.; Fausset, C.B.; Adams, A.E.; Charness, N.; Czaja, S.J.; Sharit, J. Older adults talk technology: Technology

usage and attitudes. Comput. Hum. Behav. 2010, 26, 1710–1721. [CrossRef]
74. Packer, M.J.; Addison, R.B. (Eds.) Entering the Circle: Hermeneutic Investigation in Psychology; SUNY Press: New York, NY,

USA, 1989.
75. Patton, M. Qualitative Research & Evaluation Methods, 2nd ed.; Sage: Newbury Park, CA, USA, 1990.
76. Miles, M.B.; Huberman, A.M. Qualitative Data Analysis: An Expanded Sourcebook; Sage: Thousand Oaks, CA, USA, 1994.
77. Hennink, M.M.; Kaiser, B.N.; Marconi, V.C. Code Saturation Versus Meaning Saturation: How Many Interviews Are Enough?

Qual. Health Res. 2017, 27, 591–608. [CrossRef] [PubMed]
78. DiCicco-Bloom, B.; Crabtree, B.F. The qualitative research interview. Med. Educ. 2006, 40, 314–321. [CrossRef]
79. Saunders, B.; Sim, J.; Kingstone, T.; Baker, S.; Waterfield, J.; Bartlam, B.; Jinks, C. Saturation in qualitative research: Exploring its

conceptualization and operationalization. Qual. Quant. 2018, 52, 1893–1907. [CrossRef]
80. Fossey, E.; Harvey, C.; McDermott, F.; Davidson, L. Understanding and evaluating qualitative research. Aust. N. Z. J. Psychiatry

2002, 36, 717–732. [CrossRef]
81. Jackson, R.L.; Drummond, D.K.; Camara, S. What is qualitative research? Qual. Res. Rep. Commun. 2007, 8, 21–28. [CrossRef]
82. Chesebro, J.W.; Borisoff, D.J. What makes qualitative research qualitative? Qual. Res. Rep. Commun. 2007, 8, 3–14. [CrossRef]
83. Robinson, O.C. Sampling in interview-based qualitative research: A theoretical and practical guide. Qual. Res. Psychol. 2014, 11,

25–41. [CrossRef]
84. Griffee, D.T. Research Tips: Interview Data Collection. J. Dev. Educ. 2005, 28, 36–37. Available online: https://files.eric.ed.gov/

fulltext/EJ718580.pdf (accessed on 30 November 2021).
85. Kvale, S. The psychoanalytic interview as qualitative research. Qual. Inq. 1999, 5, 87–113. [CrossRef]
86. Frey, J.H.; Fontana, A. The group interview in social research. Soc. Sci. J. 1991, 28, 175–187. [CrossRef]

http://doi.org/10.1080/03601270701252872
http://doi.org/10.1177/1049731518810798
http://doi.org/10.3390/ijerph121214999
http://doi.org/10.1093/llc/fqz079
http://doi.org/10.3390/su12114555
http://doi.org/10.1300/J002v15n01_06
https://eric.ed.gov/?id=EJ538725
http://doi.org/10.2307/4393175
http://doi.org/10.1287/mnsc.35.8.982
http://doi.org/10.2307/30036540
http://doi.org/10.2307/249008
http://doi.org/10.1006/ijhc.1996.0040
http://doi.org/10.1080/00140139.2014.895855
http://www.ncbi.nlm.nih.gov/pubmed/24655221
http://doi.org/10.1007/s10209-018-0617-5
http://doi.org/10.1080/1369118X.2020.1804980
http://doi.org/10.1093/geronb/53B.5.P329
http://www.ncbi.nlm.nih.gov/pubmed/9750571
http://doi.org/10.1518/001872099779611102
http://www.ncbi.nlm.nih.gov/pubmed/10665207
http://doi.org/10.1007/s10209-006-0060-x
http://doi.org/10.1016/j.chb.2010.06.020
http://doi.org/10.1177/1049732316665344
http://www.ncbi.nlm.nih.gov/pubmed/27670770
http://doi.org/10.1111/j.1365-2929.2006.02418.x
http://doi.org/10.1007/s11135-017-0574-8
http://doi.org/10.1046/j.1440-1614.2002.01100.x
http://doi.org/10.1080/17459430701617879
http://doi.org/10.1080/17459430701617846
http://doi.org/10.1080/14780887.2013.801543
https://files.eric.ed.gov/fulltext/EJ718580.pdf
https://files.eric.ed.gov/fulltext/EJ718580.pdf
http://doi.org/10.1177/107780049900500105
http://doi.org/10.1016/0362-3319(91)90003-M


Int. J. Environ. Res. Public Health 2022, 19, 371 16 of 16

87. Harvey, L. Beyond member-checking: A dialogic approach to the research interview. Int. J. Res. Method Educ. 2015, 38, 23–38.
[CrossRef]

88. Yin, R.K. Validity and generalization in future case study evaluations. Evaluation 2013, 19, 321–332. [CrossRef]
89. Ali, A.M.; Yusof, H. Quality in qualitative studies: The case of validity, reliability and generalizability. Issues Soc. Environ. Account.

2011, 5, 25–64. [CrossRef]
90. Hyett, N.; Kenny, A.; Dickson-Swift, V. Methodology or method? A critical review of qualitative case study reports. Int. J. Qual.

Stud. Health Well-Being 2014, 9, 23606. [CrossRef] [PubMed]
91. Li, J.; Cheng, H. The Handbook of Family Intergenerational Learning; Shanghai Jiaotong University Press: Shanghai, China, 2022;

in Press.

http://doi.org/10.1080/1743727X.2014.914487
http://doi.org/10.1177/1356389013497081
http://doi.org/10.22164/isea.v5i1.59
http://doi.org/10.3402/qhw.v9.23606
http://www.ncbi.nlm.nih.gov/pubmed/24809980

	Introduction 
	Literature Review 
	Top-Down Service from the National Government 
	Research-Based Intervention Programs from Researchers/Scholars 
	Training Projects in Community Schools and Geriatric Universities 
	Support Programs from Non-Governmental Organizations (NGOs) or Private Institutions 
	Intergenerational Learning 

	Theoretical Basis 
	Endogenous Development 
	Prefigurative Cultures 
	Home–School Cooperation 
	Theories about Technology Adoption and Acceptance 

	Methodology 
	The Classroom in a Rural Primary School 
	Research Process 
	Online Questionnaire Survey for Selecting Family Intergenerational Learning (FIL) Project Participants 
	Conducting the Three-Month FIL Project and Collecting Learning Records 
	Conducting Online Interviews with Grandchildren and Grandparents 

	Data Analysis 

	Findings 
	Helping Rural Older Adults: Bridging the Digital Divide in Four Ways 
	Gaining Knowledge about Digital Society 
	Improving Digital Skills 
	Changing Lifestyles 
	Understanding the Integration between Technology and Society 

	Helping Grandchildren: Promoting an Awareness of Lifelong Learning and Moral Obligations to Grandparents 

	Discussion and Limitations 
	Conclusions 
	References

