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Abstract
Mobile social media are increasingly being used in education. They provide an effective 
way to address the imbalance between teaching supply and demand for older adults. How-
ever, few studies have investigated which factors contribute to older adults’ intention to use 
mobile social media for learning. This study uses a sequential explanatory mixed method 
to investigate the factors impacting older Chinese adults’ adoption of mobile social media 
for learning. Results of the quantitative phase indicated that Technology Anxiety (TA), 
Self-efficacy (SE), Previous Experience (PE), and Subjective Norm (SN) had significant 
effects on Perceived Usefulness (PU). TA, SE, PE, and Facilitating Conditions (FC) had 
significant effects on Perceived Ease of Use (PEU). PU and PEU are significant predictors 
of Behavioral Intention (BI), and PEU had a positive effect on PU. In the qualitative study, 
the significant effects of these extension factors on PU and/or PEU were investigated fur-
ther. Perceptions and concerns about using mobile social media for learning were analyzed 
based on the participants’ interview data. On the basis of these results, recommendations 
are made to promote the use of mobile social media for learning by older adults. Specifi-
cally, teachers and colleges should: (a) select appropriate social media applications and set 
up relevant courses, and (b) supply inexpensive network service and high-quality learning 
support service. These research results have important implications for academic research-
ers, senior college managers, and teachers.

Keywords  Technology acceptance model · Mobile social media · Mobile learning · Older 
adult education

Introduction

Mobile learning (m-learning) has become a significant trend in education (Wu et al., 2012), 
and many applications are currently being developed to support m-learning. Among these 
applications, mobile social media applications have proven to be an effective means for 
improving students’ educational interaction and collaboration (Gikas & Grant, 2013). Uti-
lizing the Internet and Web 2.0 technologies, social media apps allow users to create and 
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exchange content and participate in various virtual communities through functions such as 
chatting, sharing, collaborating, publishing, and interacting.

In China, mobile social media applications have become immensely popular in the 
daily life and education of senior citizens. There are about 96 million active elderly users 
of mobile social media (Qutoutiao, 2020). Four main kinds of social media applications 
are used among older Chinese adults: instant messaging applications (e.g., WeChat, QQ); 
news and information sharing applications (e.g., Toutiao); photo or video-sharing appli-
cations (e.g., TikTok), and other comprehensive social media applications (e.g., Weibo). 
Among these applications, WeChat has become the most popular social media app among 
older Chinese people, and about 90% of older people have either heard of or used WeChat 
(Zhang, 2019). These older Chinese people use the WeChat app to maintain interpersonal 
communication, get and share knowledge, and pay daily bills. There were over 61 mil-
lion older WeChat users in 2018. The number of older mobile internet users has increased 
annually since 2012 (Tencent Technology Company, 2018).

Using mobile social media is an effective way to reach large numbers of older people 
and maintain a balance between teaching supply and demand among older adults (General 
Office of the State Council, 2016). The growth of China’s aging population is accelerating 
(Liu et al., 2018). The demand for learning opportunities for the elderly after retirement is 
also increasing (Findsen & Formosa, 2012). However, by the end of 2015, only 7 million 
elderly people have been able to attend senior citizen colleges out of the 2.2 billion elderly 
people in China (Yang & Ouyang, 2018). Senior citizen colleges have become so popular 
that older adults have started waiting in line overnight just to secure a coveted spot, espe-
cially for popular classes such as piano and English.

Although the use of social media for learning is popular and important, little research 
has been performed on older adults’ interest in m-learning using social media (Chen & 
Chan, 2011). Understanding older adults’ behavior toward and interest in this new learn-
ing style can help academic researchers, senior college managers, and teachers to create 
mechanisms for encouraging older adults to adopt it. Therefore, research on older learners’ 
attitudes and intentions to use m-learning is important. This is particularly important in the 
Chinese context, considering China’s rapidly aging population.

Literature review and research questions

Kaplan and Haenlein (2010) define social media as “a group of Internet based applications 
that build on the ideological and technological foundations of Web 2.0, and that allow the 
creation and exchange of user generated content”. Research on the use of social media by 
the elderly is growing (Chou et  al., 2013; Goswami et  al., 2010). However, few studies 
have focused on older adults’ adoption of social media for m-learning, and fewer still have 
focused on older Chinese adults.

Older adults’ adoption of social media for m‑learning

According to the existing literature, many factors may influence older adults’ acceptance 
of, and behavioral intentions toward, technology (Chen & Chan, 2011). These factors can 
be divided into three main contexts: the individual, the social, and the organizational (Park 
et al., 2012).
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The individual context consists of factors related to an older adult’s physical and psy-
chological decline with age. For example, previous experience (PE) is an important fac-
tor that affects older adults’ behavior (Chen & Chan, 2014). Compared to younger people, 
older adults are more resistant to change and more cautious before they act. If they have 
positive PE with using technology, then they will be encouraged to try new innovations 
like social media. Technology anxiety (TA) is another important factor. As older people 
usually have less experience with mobile technology, they tend to have higher levels of TA 
(Dyck et al., 1998). Some studies have found a significant relationship between anxiety and 
self-efficacy (SE) (Bandura, 1988; Razavi et al., 2017; Saadé & Kira, 2009). These factors 
may have a special meaning in the Chinese context. Many older Chinese adults have lower 
SE compared to younger adults. One reason for this is the older adults’ physical and psy-
chological decline. Another important reason is that the Chinese culture of modesty may 
lead to low SE (Salili et al., 2001).

The social context consists of social influences on an individual’s acceptance of using 
social media for m-learning. Subjective Norm (SN), for example, influences people’s will-
ingness to adopt new technology (Venkatesh et  al., 2003). SN is defined as the degree 
to which an individual perceives that people who are important to him/her think he/she 
should or should not use the system (Venkatesh & Davis, 2000). It is a crucial factor in 
shaping elderly people’s intentions (Lu, 2012). Compared to Americans or Europeans, Chi-
nese people tend to assign more significance to the expectations and views of persons or 
groups who are important to them (Yang & Ouyang, 2018).

The organizational context consists of any organization’s influence on or support for 
one’s m-learning. Facilitating Condition (FC) is one such organizational factor impacting 
m-learning behavior (Althunibat, 2015; Hao et al., 2017). Facilitating conditions refer to 
the degree to which an individual believes an organizational and technical infrastructure 
will support his or her use of the system. This factor also influences older people’s adop-
tion of technology (Mallenius et al., 2007; Steele et al., 2009). Compared to younger learn-
ers, older adult learners may need more support during their m-learning process. For older 
Chinese people, it is particularly important that FC should include learning costs. In China, 
the social security system is not very strong. Statistics show that 61.2% of Chinese sen-
iors worry that their pensions are not sufficient (China Youth Daily, 2016). Older Chinese 
adults may, therefore, have more concern about learning costs.

Previous studies have found that many factors influence older adults’ behaviors. How-
ever, little research has focused on the specific context of mobile social media, and existing 
research has rarely considered the three factors of individual, social, and organizational 
context. In light of the above research and the actual situation of the elderly in China, we 
chose to focus on five factors: technology anxiety (TA), self-efficacy (SE), previous experi-
ence (PE), subjective norm (SN), and facilitating conditions (FC). These factors are dis-
cussed further in the next section.

Social media for m‑learning among older Chinese adults

In China, m-learning applications are widely used in adult education, but the usage mode 
is different than that found in K-12. In Chinese adult education, m-learning is flexible. 
In class, students can use mobile applications to interact with teachers or peers and sub-
mit their assignments. After class, they can review learning materials and submit home-
work with their mobile phones. In 2020, as a result of the COVID-19 pandemic, distance 



3416	 S. Zhao et al.

1 3

m-learning has become the dominant delivery mode for the education of older adults in 
China.

The usefulness of mobile social media applications has led to their wide use as m-learn-
ing tools in education, particularly for the Chinese elderly (Fu, 2019). Taking WeChat as 
an example, social features such as text/video/picture messaging, interest-based groups, 
and information search and sharing are all used in m-learning among older adults. In the 
context of m-learning via social media, elderly learners can choose their learning medium 
and communication tools (Leen & Lang, 2013). While self-directedness and freedom of 
m-learning are appealing for any age group, they are particularly important to older adults 
because they only sporadically have time available from their everyday chores and child-
care. Using social media for m-learning could also help deal with social isolation. In China, 
retirement and the trend towards dissolution of the traditional family have led older adults 
to spend more time on social media. In addition to using social media for communicating 
with others, they tend to use it to learn information related to their interests and health. In 
some senior citizen colleges in China, a few teachers have started to organize teaching and 
learning activities through WeChat.

To sum up, although m-learning through social media is significant to Chinese seniors, 
little is known about what factors influence older Chinese adults’ adoption of mobile social 
media, and how older Chinese adults use these tools for learning in addition to their daily 
uses for entertainment and communication. Therefore, this study investigated the following 
research questions: What factors influence older Chinese adults’ adoption of mobile social 
media for learning? What are the current experiences, perceptions, and challenges of using 
mobile social media for learning among older adults in senior citizen colleges in China?

To answer the first research question, an extended technology acceptance model (TAM) 
is proposed. This model is based on that of Park (2012) and has been modified to be suit-
able for use with older Chinese adults. To confirm the accuracy of the extended TAM and 
to answer the second research question, a qualitative research investigation was carried out 
as well. In the following sections, we describe the proposed research model and methodol-
ogy, present analytical results, and discuss the implications and conclusions of this study.

Theoretical framework

The technology acceptance model (TAM) is considered to be a robust tool for measur-
ing the adoption of new technology. TAM is in common use and has received extensive 
empirical support in many educational studies (Scherer et  al., 2019). Originating in the 
psychological theory of reasoned action and the theory of planned behavior, the technol-
ogy acceptance model (TAM) was first proposed by Davis (1986). The model suggests that 
when users are presented with technology, two core factors- perceived usefulness (PU) and 
perceived ease of use (PEU)-influence their attitude toward adoption; this attitude is the 
most influential antecedent of actual system use. By adding external variables to the origi-
nal model, many extended TAMs have been proposed in the literature (Park et al., 2012; 
Venkatesh & Davis, 2000; Venkatesh et al., 2003). Existing studies verify the effectiveness 
of TAM-based approaches that have been used to analyze the adoption of information com-
munication technologies (ICTs) by the elderly (Chen & Chan, 2011).

In order to verify older Chinese adults’ adoption of social media for m-learning, 
this research proposed a research model based on TAM and on Park’s model (2012). In 
Park’s model, the variables related to the adoption of m-learning are divided into three 
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contexts: the individual, the social, and the organizational. We adjusted Park’s model 
to take into account the differences between older adults and traditional college stu-
dents. External factors, major relevance, and system accessibility were deleted because, 
according to the literature, they are not relevant to older adults. Three external factors, 
namely PE, TA, and FC, were added to the research model in light of their importance in 
affecting the behavior of older adults (Chen & Chan, 2014; Deng et al., 2014; Mallenius 
et al., 2007). In addition, considering the weak mediating role of attitude between the 
two perceived beliefs (PU and PEU) and behavioral intention (BI,) Venkatesh and Davis 
(2000) modified TAM by eliminating attitude. The modified TAM has been extensively 
tested (Lee & Lehto, 2013). Therefore, the modified TAM was adopted for this study. 
The final proposed research model is summarized in Fig. 1.

Based on the above research model, the following hypotheses are proposed:

H1  PU has a positive effect on BI.

H2a  PEU has a positive effect on BI.

H2b  PEU has a positive effect on PU.

H3a  Mobile TA has a negative effect on PU.

H3b  Mobile TA has a negative effect on PEU.

H4a  SE has a positive effect on PU.

H4b  SE has a positive effect on PEU.

H5a  PE has a positive effect on PU.

H5b  PE has a positive effect on PEU.

H6a  SN has a positive effect on PU.

H6b  SN has a positive effect on PEU.

H7a  FC has a positive effect on PU.

H7b  FC has a positive effect on PEU.

Methods

This study adopted a sequential explanatory mixed method, which integrates qualitative 
and quantitative methods during the interpretation phase (Creswell, 2003). Quantitative 
and qualitative data were collected in turn via questionnaires and interviews. To answer 
the first research question, an extended technology acceptance model (TAM) was pro-
posed and verified based on the questionnaires. The interview data related to the five 
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factors were also analyzed to better understand the participants’ detailed reasoning and 
stories behind their questionnaire responses. To answer the second question, the qualita-
tive data from interviews were analyzed and three themes were identified.

Participants

Quantitative and qualitative data were collected in mainland China; the main sample 
was drawn from the students of three senior citizen colleges. 484 participants (aged 
50 and older) from three senior citizen colleges finished the questionnaires. 17 partici-
pants (6 males and 11 females) who completed the questionnaires volunteered to par-
ticipate in the interview. All the participants were 50 years old or older. Although most 
developed countries have accepted the chronological age of 65 years as a definition of 
“elderly,” this definition does not apply well to the situation in China. The mandatory 
retirement age in China is currently 60 for men, 55 for white-collar women, and 50 for 
blue-collar women; in 1978, the Chinese government set different retirement ages for 
men and women to protect the interests of women because women were subject to the 
strain of bearing and rearing children. Although there are no explicit provisions against 
working beyond the retirement age in China, Chinese traditional culture and mandatory 
retirement policies reduce the possibility of working beyond the retirement age. Senior 
citizen colleges have therefore become a popular way for older adults to spend their 
spare time. The admission age in most senior colleges is 50 and above. Therefore, we 
set the age for survey participation as 50 or more. Most of the respondents had smart-
phones with social media applications installed, such as WeChat, QQ, TikTok, or other 
video sharing applications.

Instruments

The questionnaire used in this study consists of two parts: one regarding demographic 
information, and one for technology acceptance. Demographic information includes the 
participants’ age, gender, education level, and past experience in using social media 
for m-learning. Technology acceptance includes eight constructs (see Fig. 1). Items for 
each construct in this study were developed based on prior studies, to ensure the con-
tent validity of all items. These items had sufficient flexibility to be slightly adapted 
and modified to suit the context of older adults’ m-learning. To verify content validity, 
the questionnaire was submitted to four experts, including two English teachers from a 
traditional college and two subject teachers from a senior citizen college. The English 
teachers were asked to evaluate the consistency of the English-Chinese translation and 
its comprehensibility, while the teachers from the senior citizen college were asked to 
comment on the questionnaire’s length, format, and comprehensibility. The final ques-
tionnaire included 8 constructs and 25 measurement items (see Appendix Table 10). All 
measurement items were measured on a 5-point Likert scale ranging from 1 = strongly 
disagree to 5 = strongly agree.

To further verify and analyze the quantitative results and to gain insight into the older 
adults’ perceptions of the use of mobile social media for learning, semi-structured inter-
view questions were developed. The five constructs of the research model were explained 
to the participants first. Then all interviews were initiated with the following questions: Did 
the five constructs influence you to use mobile social media for learning, and if so, how? 
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What’s your current experience with the use of mobile social media? What’s your opin-
ion about using social media for learning? What difficulties or problems do you encounter 
when using social media for m-learning? The participants gave permission for the inter-
views to be audiotaped by a voice recording app for later analysis by team members.

Procedure

First, the questionnaires were distributed by investigators to the respondents in a face-
to-face setting to ensure the quality and accuracy of the results. Before the respondents 
completed the questionnaires, the investigators explained the concept of social media 
and common applications (WeChat, QQ, TikTok, etc.). The respondents had the right 
to withdraw from the study while answering the questionnaires. To maintain consist-
ency with ethics and the criteria of privacy in research, the respondents were told that 
the confidentiality of their information was strictly ensured. Data collected through 
the questionnaires were analyzed by Structural Equation Modeling (SEM) using the 
maximum likelihood method. As suggested by Anderson and Gerbing (1988), a two-
step modeling approach, including the measurement model and the structural model, 
was used. First, Cronbach’s alpha and confirmatory factor analysis (CFA) were used 
to test the measurement model. SPSS 21.0 software was used to evaluate the descrip-
tive statistics and Cronbach’s alpha coefficients. Then, regression analysis was used to 
estimate the proposed structural model. The relationships in the structural model were 
estimated using AMOS 22.0.

Second, focus group interviews lasting 35 and 40 min were conducted with the vol-
unteers. The two focus groups were composed of eight and nine older adults who were 
asked to answer semi-structured interview questions. Their answers were audiotaped. 
The interview data were analyzed by two researchers following four steps: (a) tran-
scribing the interview data; (b) repeatedly reading the data to gain a deep understand-
ing of it; (c) coding the data; and (d) interpreting the data (Ruona, 2005). To establish 
the reliability of the qualitative data analysis, the procedures proposed by Creswell and 
Clark (2007) were used. Two researchers defined the nodes based on the theoretical 
framework of the extended TAM and the interview themes. After interview data were 
transcribed, they read the transcripts individually. Then they worked together to dis-
cuss emerging themes arising from the data, refine the nodes, and finally devised a 
code list. After that, they both coded the same interview transcript individually. They 
then met and checked their work for internal consistency. The value of Cohen’s Kappa 
coefficient for the analysis was 0.801. Using the code list, each researcher analyzed 
half of the rest of the interviews. Nvivo 12 was used to analyze interviews. Eight major 
coding themes (TA, SE, PE, SN, FC, mobile social media preference; perceptions of 
social media for m-learning; concerns about using social media for m-learning) were 
identified.
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Results

Research question 1: Factors influencing older Chinese adults’ adoption of mobile 
social media for learning

The quantitative data confirmed that the enumerated factors do indeed influence older 
Chinese adults’ adoption of mobile social media for learning. The qualitative data 
further verified and enriched the quantitative data by providing supporting examples, 
explanations, and anecdotes.

Demographic characteristics

In this study, 484 questionnaires were distributed and 391 returned questionnaires were 
found to be valid for analysis. The demographic results are shown in Table  1. Most 
respondents (84.4%) were between the ages of 50 and 59, and only 1.8% of the respondents 
were older than 64. The respondents’ education level was generally high. Although only 
24.3% of respondents had received a college education, this level was still higher than that 
for the population as a whole, according to the report of the National Bureau of Statistics 
of the People’s Republic of China (2010). In addition, 86.2% of the respondents had had 
the experience of using mobile social media for more than one year. The statistics showed 
that the sex ratio of female to male was about 4:1, indicating a significant gender imbal-
ance which reflects the gender imbalance of students studying at senior citizen colleges in 
China. This difference may be related to the different retirement ages for the two genders.

Table 1   Demographics of 
respondents (N = 391)

Category Frequency Percent (%)

Age
 50–54 years old 105 26.9
 55–59 years old 225 57.5
 60–64 years old 54 13.8
 Over 64 years old 7 1.8

Gender
 Male 73 18.7
 Female 318 81.3

Education level
 Elementary school and below 23 5.9
 Middle school education 273 69.8
 Bachelor’s degree 92 23.5
 Master’s degree 3 0.8

Past experience of using mobile social media applications
 Less than one year 54 13.8
 One to two years 151 38.6
 Two to three years 92 23.5
 More than three years 94 24.0
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Measurement model

In the first step of modeling, confirmatory factor analysis (CFA) was used to test whether 
the data fit the hypothesized measurement model. Construct reliability and convergent and 
discriminant validity were initially tested (Chow et  al., 2012). Construct reliability was 

Table 2   Reliability and 
convergent validity

Constructs Items Cronbach’s alpha Factor loadings CR AVE

TA TA1 0.77 0.87 0.77 0.54
TA2 0.66
TA3 0.65

SE SE1 0.85 0.74 0.86 0.67
SE2 0.73
SE3 0.97

PE PE1 0.83 0.72 0.85 0.66
PE2 0.99
PE3 0.69

SN SN1 0.88 0.78 0.88 0.72
SN2 0.80
SN3 0.95

FC FC1 0.87 0.72 0.88 0.64
FC2 0.74
FC3 0.99
FC4 0.73

PU PU1 0.83 0.70 0.83 0.63
PU2 0.73
PU3 0.93

PEU PEU1 0.85 0.97 0.85 0.67
PEU2 0.73
PEU3 0.74

BI BI1 0.82 0.96 0.84 0.63
BI2 0.68
BI3 0.72

Table 3   Correlation matrix and discriminant validity

FC SE SN TA PE PEU PU BI

FC 0.800
SE 0.431 0.819
SN 0.548 0.469 0.849
TA  − 0.441  − 0.411  − 0.553 0.735
PE 0.416 0.424 0.434  − 0.289 0.812
PEU 0.442 0.464 0.419  − 0.420 0.434 0.819
PU 0.464 0.521 0.513  − 0.456 0.435 0.470 0.794
BI 0.269 0.293 0.277  − 0.260 0.258 0.432 0.440 0.794
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tested through Cronbach’s α (> 0.7), and through composite reliability (CR > 0.7) (Nun-
nally & Bernstein, 1994; Yang & Wang, 2019). Convergent validity was tested by the 
values of factor loadings (> 0.5), composite reliability (CR > 0.7), and average variance 
extracted (AVE > 0.5) (Byrne, 2016; Hair et  al., 2009). Cronbach’s α was calculated by 
SPSS 21.0. CR and AVE were calculated by the CR and AVE formulas given by Fornell 
and Larcker (1981). Table 2 lists Cronbach’s alpha, factor loadings, CR, and AVE for the 
various constructs. The scores of each construct were higher than the acceptability crite-
rion, suggesting adequate construct reliability and validity.

To verify discriminant validity, the square roots of each construct’s AVE should be 
greater than the correlations with other latent constructs (Fornell & Larcker, 1981). As 
shown in Table 3, the values of the square roots of each construct’s AVE are all higher 
than the correlations between the constructs, suggesting acceptable discriminant valid-
ity. In summary, the reliability and validity of the constructs in the measurement model 
are adequate.

Table 4   Model fit indices

CFI Comparative fit index, GFI Goodness of fit index, AGFI Adjusted 
goodness of fit index, RMSEA Root mean square error of approxima-
tion

Fit indices Value Level of acceptable fit Results

X2/df 1.105  < 3 (Kline, 2005) Good
CFI 0.995  > 0.9 (Kline, 2005) Good
GFI 0.948  > 0.9 (Kline, 2005) Good
AGFI 0.933  > 0.9 (Kline, 2005) Good
RMSEA 0.016  < 0.08 (Byrne, 2016) Good

Table 5   Hypothesized 
relationships

Casual path Standardized 
coefficients

p Supported

H3a: PU⟵TA  − 0.131 .037 Yes
H3b: PEU⟵TA  − 0.178 .006 Yes
H4a: PU⟵SE 0.228  < .001 Yes
H4b: PEU⟵SE 0.214  < .001 Yes
H5a: PU⟵PE 0.125 .017 Yes
H5b: PEU⟵PE 0.206  < .001 Yes
H6a: PU⟵SN 0.162 .011 Yes
H6b: PEU⟵SN 0.042 .514 No
H7a: PU⟵FC 0.105 .060 No
H7b: PEU⟵FC 0.162 .005 Yes
H1: BI⟵PU 0.304  < .001 Yes
H2a: BI⟵PEU 0.289  < .001 Yes
H2b: PU⟵PEU 0.140 .013 Yes
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Structural model

As the second step of modeling, the fit indices of the structural model were estimated by 
using AMOS 22.0. As shown in Table 4, the model fit indices were within the desirable 
range of values suggested by the literature, indicating a good fit between the structural 
model and the data.

The maximum likelihood method was used to test the hypotheses in the structural 
model. The results are shown in Table 5. All path coefficients were verified to be sta-
tistically significant, except H6b and H7a. These results were in agreement with the 
research results of TAM3 (Venkatesh & Bala, 2008). SN was one of the predictors of 
PU. FC had significant effects on PEU. The results of SN in this stage were different 
from that in the stage of the interview data; this fact will be discussed later in the fol-
lowing section.

Factors influencing the adoption of social media for m‑learning

For the interviews, five themes were identified based on the theoretical framework. 
Each theme dimension was coded with a valence (i.e., " + " or "−") to denote whether 
the dimension seemed to have a positive effect on the older adults’ adoption behavior 
( +) or, seemed to have a negative effect on the older adults’ adoption behavior (−). 
The frequency counts are provided in Table 6. It was determined that the participants 
expressed views about “FC” 36 times; views about “TA” 29 times; and views about 
“SN” 21 times. The result is approximately consistent with the findings of the quantita-
tive research phase except for hypothesis H6b. In the quantitative study, the data pre-
sented SN as having a positive influence on PU, but not PEU. But in the qualitative 
study, SN was found to have a positive influence on both PU and PEU. There are two 
possible explanations for this result. First, the results may relate to the way in which the 
items were written (Appendix Table 10). Although these items were developed based on 

Table 6   Five constructs 
frequency counts

Constructs fparticipant fcode

TA
 +  1 2
 − 12 27

SE
 +  7 11
 − 2 2

PE
 +  9 11
 − 2 3

SN
 +  10 17
 − 2 4

FC
 +  13 34
 − 1 2
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previous studies, the items for SN overall tended to focus on PU and not PEU. Second, 
as an individual’s perception, SN is expressed emotionally in the interview stage.

In addition to confirming the hypotheses of the quantitative research, the interview 
data also described in detail the influence of each construct, as shown in Table 7.

Research question 2: Current experiences, perceptions, and concerns about using 
mobile social media for learning among older adults

Seventeen older adults from senior citizen colleges were divided into two focus groups, 
and their views were analyzed. According to the analysis of the transcripts, three major 
themes were identified from the participants’ comments (i) mobile social media prefer-
ences; (ii) perceptions of social media for m-learning; (iii) concerns about using social 
media for m-learning.

Mobile social media preferences

According to the interview data, four mobile social media apps were frequently mentioned 
as being used. Table 8 shows the frequency counts of preferences for social media. Stu-
dents expressed that they like to use WeChat to communicate with each other and to share 
digital courses. Some students like to share their works of calligraphy or photography. Tou-
tiao, as a news and information sharing app, is widely used by the students to obtain and 
discuss information related to their interests. On the TikTok platform, there are many short 
videos about health maintenance and Chinese opera that are of interest to older adults. 8 
participants had TikTok accounts and had posted videos.

Perceptions of social media for m‑learning

In general, the older adults showed positive attitudes towards the use of social media for 
m-learning even though they sometimes found the technology difficult to use. Two con-
cepts were identified from the participants’ comments: learning materials and learning 
strategies.

The participants felt that they can obtain abundant learning materials through social 
media. They believed that these learning materials are useful (mentioned 18 times), inter-
esting (16), interactive (11), and creative (11). For example, one male student stated that he 
was accustomed to browsing the news daily through the Toutiao app. As the list of contents 
in the Toutiao app is generated based on the users’ interaction with content, the older peo-
ple can thereby obtain information related to their interests and learning themes.

Table 8   Frequency counts of 
preferences for social media

Mobile social media fparticipant fcode

WeChat 17 42
Toutiao 13 25
TikTok 11 14
Weibo 7 9
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The participants expressed the belief that social media tools provided good learning 
strategies. For example, they stated that social media were convenient for reviewing learn-
ing materials (mentioned 22 times), helped one connect with other students or friends (15), 
provided an effective way to share assignments (12), and provided interactive learning sup-
port (12).

Concerns about using social media for m‑learning

The interview data indicated that while a few participants had no concerns about using 
mobile social media, most of them voiced concerns focused on cybersecurity, technical 
difficulties, and non-technical difficulties. Their cybersecurity concerns include Internet 
fraud (mentioned 28 times), online privacy (17), online payment safety (13), and com-
puter viruses (8). Their concerns over technical difficulties include problems with software 
operation (17), mobile device operation (13), network connections (13), and software ser-
vices (10). Their concerns about non-technical difficulties include information disorienta-
tion (17) and information overload (15). These factors can affect older adults’ adoption of 
social media to some extent. Some older adults are overly self-protective and may reject 
social media or m-learning. This can result in them being marginalized. A female partici-
pant said:

“I used to think that there are so many bad guys on the Internet, and I was unwilling 
to contact people online. But I discovered that my friends in real life use WeChat to 
chat and organize activities. I realized that if I don’t try to use WeChat, I will miss 
many activities and lose contact with my friends.”

Discussion

Based on the existing TAM model, this study proposed a model that predicted behavio-
ral intentions for the adoption of social media for learning among older adults in China. 
A mixed-methods approach was used in this study, in which the quantitative study phase 
confirmed the accuracy of the proposed model, and the qualitative study phase deepened 
the understanding of the quantitative results. Technology anxiety (TA), self-efficacy (SE), 
previous experience (PE), subjective norm (SN), and facilitating conditions (FC) were all 
found to have a significant influence on behavioral intention. Therefore, based on the above 
research results, the following recommendations are proposed for researchers, educators, 
and practitioners who want to promote the use of mobile social media for learning.

First, from the perspective of individual and organizational factors, colleges or teach-
ers should select appropriate social media applications and establish relevant courses or 
training for them. It is important that they select social media applications that older adults 
are already familiar with. In China, WeChat is a good choice for Chinese senior citizens, 
given its widespread use in that demographic. Many older adults may have PE of using 
WeChat and their familiarity with the application could ease their TA. Table 9 lists three 
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categories of social media applications that older adults are generally familiar with, as well 
as possible ways to use social media in senior citizen education. Colleges should also offer 
courses that are more relevant to the needs of senior citizens. There are two major issues 
that should be considered when establishing courses or trainings. The first aspect is that the 
course should focus on ICT skills, including the basic use of a mobile phone and the use of 
common social media platforms for learning. Such content could reduce students’ TA and 
improve their SE. Teacher training is another possible avenue for constructive intervention. 
According to the qualitative data, SN has a positive influence on PU and PEU. If teachers 
use social media for teaching or encourage the students to use it, then older adults will be 
more inclined to use it. The second aspect is that learning materials related to informa-
tion literacy should be included. For example, teachers could introduce the advantages of 
mobile social media and information about identifying and preventing network fraud. As a 

Fig. 2   WeChat official account 
of China Open University for the 
Aged (in Chinese)
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result, students’ TA would be reduced and students’ SE, SN, and adoption behavior would 
be improved through these courses.

Second, from the perspective of social factors, inexpensive network service and high-
quality learning support services are essential, as FC has a direct influence on PEU. For 
example, in order to address the elderly’s concerns about Internet cost, senior citizen col-
leges should offer free wireless Internet. Older adults could choose an appropriate cell 
phone plan, such as an unlimited data plan or a family plan. There are two main types of 
learning support that should be offered. The first concerns learning materials. The quali-
tative data showed that most older Chinese adults are interested in inspirational articles, 
jokes, and politics. Teachers should consider integrating such materials into their courses. 
The second is learning support services, including tutoring and tech support for online 
learners. There are many ways to improve learning support services, such as creating offi-
cial mobile social accounts, developing high-quality learning content, and establishing a 
robust online feedback system. WeChat official accounts and mini-applications (Graziani, 
2019) built by the colleges have started to draw a lot of interest in China. Examples are 

Fig. 3   WeChat mini-application 
of China Open University for the 
Aged (in Chinese)
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shown in Figs.  2 and 3. Students can obtain useful notifications and learning materials 
pushed by the colleges and can leave a message for the instructor or communicate with 
them directly. Students’ learning process data can be recorded, and then used by manag-
ers and teachers to analyze students’ interests, learning behaviors, and habits. The teachers 
can then choose a suitable time and target content for the students through social media 
applications.

Conclusions and limitations

The elderly as a percentage of the world’s population is increasing at a dramatic rate. The 
capacity of older adults to remain physically, mentally, and socially active is partly depend-
ent on their continued participation in learning and education (Purdie & Boulton-Lewis, 
2003). Learning by mobile social media has become a trend among older people. How-
ever, despite the growing interest in social media research, there have been few studies on 
the adoption of mobile social media by older adults for learning. Using a mixed-methods 
approach, this study analyzed the factors influencing older adults’ engagement in using 
mobile social media for learning, based on an extended TAM. The quantitative portion of 
this study closes the research gap by incorporating individual, social, and organizational 
factors into TAM. The qualitative portion of this study not only strengthened the explana-
tory power of the model but also deepened our understanding of the qualitative data. Most 
prior studies based on TAM have made use of quantitative methods only. We believe the 
mixed methods approach used in this study could enhance the explanatory power of future 
studies based on TAM. This study could also help researchers, educators, and practitioners 
better understand aspects of older adults’ learning behavior in using social media, particu-
larly mobile social media. Furthermore, the findings provide teachers with valuable infor-
mation to enable them to promote the use of mobile social media by older people.

This study was conducted in the context of older Chinese adults, and while the findings 
could be applicable in other contexts, further research is needed to verify generalizability. 
Other limitations of this study should be considered when using these findings. First, the 
research sample size was relatively small considering the size of the elderly population in 
China. Second, besides the constructs discussed in this research, other factors may influ-
ence older adults’ behavioral intentions. For example, Heerink et  al. (2008) proved that 
the construct of perceived enjoyment has an important effect on older people’s behavioral 
intention toward a conversational robot. Ma et al. (2016) found that self-satisfaction had a 
positive effect on older people’s acceptance of smartphone technology. These issues should 
be considered in future research. Third, in the qualitative study phase, only teachers and 
students were invited for interviews. Managers and relevant practitioners should also be 
considered in future research. This research should be considered as a preliminary study 
focusing on the adoption of mobile social media for learning among older Chinese adults. 
Researchers, managers, and teachers should push for the utilization of mobile social media 
to expand learning opportunities for older adults.

Appendix

See Table 10.
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