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Poor social engagement may cause isolation and loneliness among older adults. Digital storytelling could provide the opportunity to
enhance their social engagement, especially for older Chinese immigrants who face language barriers and cultural hurdles. This study
aimed to learn the features, purposes and platforms of digital storytelling preferred by older Chinese immigrants in Australia. The survey
study included 139 respondents. Four scales were employed to measure their relative loneliness, social support, digital literacy, and
purposes of digital storytelling. Descriptive analyses, correlations, hierarchical multiple regression analyses, binary logistic regression
analyses and t-tests were utilised to examine the relationship between variables in SPSS. Results reflected their user experiences and the
usability of digital storytelling media. We discuss the relationships between demographic factors and these usability variables. These
findings could inform design guidelines for future app development by improving our understanding of how this group use social media
for digital storytelling.
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1 INTRODUCTION

Immigrants may suffer from a lack of social engagement due to cultural gaps and language barriers, which may cause them
to live alone and become isolated, this is especially the case for certain immigrant groups in Australia, such as Chinese
immigrants [1, 2, 3]. Hamilton-West et al. found that social isolation could be a risk factor in the onset of mental health
issues for older adults and further impact their health and wellbeing [4]. To address this, online communication has been
shown to contribute to alleviating older adults’ isolation and improving their mental health [5]. In recent years, online
communication such as social media and digital storytelling has become increasingly popular in older adults’ lives [6].
Digital storytelling has been defined as a narrative-based method that involves the creation of personal narratives and
stories using digital media such as photographs, artwork, music, voice-overlay, video clips, and text [7]. Like young adults,
many older Chinese immigrants also use online communication in their daily lives [8]. Research has found WeChat and
Facebook to be the two main social media widely used among the Chinese people living overseas for online communication
and digital storytelling [9]. Moreover, researchers found that conducting studies on user habits among older adults could
identify the factors that influence their perceptions and decisions around the adoption and use of new technologies [10].
Thus, there is an opportunity to learn more about how older Chinese immigrants use storytelling applications online, which
could provide guidelines for researchers to design and develop better online solutions to assist them to engage with their
local community, family and friends. To address the gap in research with the target population, this study conducted a
survey to understand how older Chinese immigrants use social media for digital storytelling with the aim of informing the
design and development of apps that appeal to and engage older Chinese Australians.

Previous studies have found that digital storytelling can enhance social connection among older adults in various ways,
including: 1) social media can help older adults to reintegrate into the community [11]; 2) storytelling can enhance
intergenerational communication between young and older adults [12]; and 3) storytelling activities contribute to keeping
older adults active in community [13]. Limited studies have examined this issue, and identified that language barriers and
cultural hurdles could further impact social isolation. For example, Gao et al. found that many older Chinese immigrants
in Australia had language barriers to taking public transportation, so they relied on their children when they needed to go
out [14]. Moreover, according to Guo et al., lower social capital led to social isolation among Chinatown residents [15].
These studies highlight the actions required to address social engagement and connect older Chinese immigrants with their
local communities. However, we are unaware of any studies that have examined this research topic. Therefore, this study
explores the use of digital storytelling for older Chinese immigrants to inform better design of digital storytelling
applications to enhance their social connection.

To examine how older Chinese immigrants use social media for digital storytelling and how digital storytelling benefits
their wellbeing and social connection, four dimensions were measured, including their relative loneliness, social support,
digital literacy, and purpose of digital storytelling. The types of digital storytelling and social media used were also
measured. To measure different dimensions of this study, four scales were selected, including the UCLA 3-items
Loneliness Scale [16, 17], Duke Social Support Index (DSSI) 11 items [18], Mobile Device Proficiency Questionnaire
(MDPQ) [19], and Purposes of Online Memory Sharing Scale (POMSS) [20]. The UCLA 3-items Loneliness Scale only
included three questions [16, 17], which has been adopted in several research projects for older adults, including a study
for Chinese older adults, with the results showing good validation [21, 22]. The social support scale was adopted in this
study to provide a better understanding of the level of social connectedness among older Chinese immigrants in Australia.
In a similar setting, Neves et al. employed Duke Social Support Index (DSSI) 11 items in a study of how to use digital
technologies to enhance social connectedness among older adults [18]. To measure digital literacy, the Mobile Device
Proficiency Questionnaire (MDPQ) short version, which includes 16 items in eight elements was used in this study to



provide a holistic understanding of participants’ digital literacy [19]. This scale was designed for mobile device proficiency,
thus, matching the setting of this study perfectly. To gain a better perception of digital storytelling motivations and user
experiences, the Purposes of Online Memory Sharing Scale (POMSS) was employed for this study [20]. Moreover, to gain
more specific insights into functionalities and design features, this study developed user experience questions to measure
respondents digital storytelling likelihood, types of digital storytelling and hours of daily use of digital storytelling, which
could provide a holistic understanding of digital storytelling usability [23]. Finally, analyses were conducted to compare
two main digital storytelling platforms to address the factors that influence older Chinese immigrants’ decisions regarding
the use of social media platforms.

Chinese immigrants are the third largest population in Australia, at 655,000, or 2.5% of the total population [24]. There
is a huge cultural gap between the Chinese immigrants and the Australian-born population, compared to other immigrant
groups. Chinese immigrants are more spatially concentrated and separated from the mainstream of society in Australia
[25]. This study may, therefore, inform future design research of developing digital storytelling solutions to enhance cross-
cultural communication aimed at improving the lives of older Chinese Australians. To target the participants from different
locations, an Australia wide online survey was conducted. To fill the gap of how to develop digital storytelling apps for
older Chinese immigrants in Australia, this survey conducted different scales to provide a better understanding of the
usability and user experiences of digital storytelling among these potential users. The research questions for this study are:
“How do older Chinese immigrants in Australia use social media for digital storytelling”? and “How does the perceived
usability of digital storytelling platforms differ between WeChat and Facebook among older Chinese immigrants in
Australia”? To answer these research questions, an exploratory study was designed to analyse the factors related to the
likelihood of use, the main purposes and the types of digital storytelling, in addition to the relative loneliness and social
support among the survey respondents. Furthermore, this study compared two platforms; Facebook and WeChat, to address
which factors and features influenced digital storytellers’ decisions regarding platforms. The findings show that storytelling
features must be taken into consideration to design future apps targeting elderly immigrants in Australia.

2 METHODS

2.1 Participants and recruitment

This survey was initially online only, as it has been identified as an efficient and low-cost survey tool [26], and was
distributed in many Chinese public groups on WeChat, with flyers also posted containing a QR code in local libraries,
churches, and shopping centres in Brisbane, Gold Coast, Sydney, Melbourne and Perth. However, during recruitment,
many older adults shared that they did not trust online surveys due to privacy concerns. Therefore, the researcher also
distributed paper-based surveys (with the same question items) in Chinese churches, Asian groceries, Chinese fraternities,
and Chinese community events in the greater Brisbane area. Due to budget limitations the paper-based survey was not
implemented in other cities in Australia. Participants preferred a face-to-face survey, as they could ask questions if they
were confused. One hundred and thirty-nine participants were recruited, 117 from Brisbane, four from Melbourne, three
from Sydney, two from Perth, two from the Gold Coast, while 11 had missing location values. The survey was conducted
from October 2022 to February 2023, with the following inclusion criteria, participants: 1) had to be Chinese Australians
55 years of age or older, 2) had to be born overseas, and with Chinese as their first language, 3) had to have immigrated to
and be residing in Australia, and 4) still had family or relatives in their home country. All participants signed the consent
form before undertaking the survey. This study received ethics approval from the ethical committee of the authors’
institution.



2.2 Measurement

The survey comprised five sections that incorporated questions drawn from a number of validated instruments. Section
one consisted of sociodemographic questions, section two was designed to gather data about relative loneliness, section
three was developed to measure participants’ digital literacy, section four used scales to determine motivation and user
experience of digital storytelling, while the last section measured participants' social connectedness. All scales and survey
questions were provided in three languages for participants: English, simplified Chinese, and traditional Chinese. Details
of the self-developed or adopted scales are shown below.

The survey included a sociodemographic section, with 12 items: age (1 = 55-64, 2 = 65-74, 3 =75-84, and 4 =85 and
above ); gender (1 = male, 2 = female); number of years residing in Australia (1 = less than 1 year, 2 = 1-5 years, 3 = 6—
10 years, and 4 = more than 10 years); postcode (number), place of birth (1 = Mainland China, 2 = Hong Kong, Taiwan,
Singapore, Malaysia and other); frequency of visits to their home country (1 = less frequent [more than 2 years since last
visit] 2 = more frequent [2 years and less since last visit]); living arrangement (1 = living without their children, 2 = living
with their children); languages spoken at home (1 = do not speak English at home, 2 = speak English at home); oral English
proficiency (1 = cannot speak English, 2 = only simple words and phrases, 3 = medium, 4 = fluent); and highest education
attainment attained (1 = no university degree, 2 = bachelor’s degree and above). The sociodemographic section also asked
a number of questions about the participants self-reported perception of their health and mental health conditions using a
5-point Likert scale, response options included “1 = Extremely poor”, “2 = Poor”, “3 = Okay”, “4 = Good”, “5 = Very
good”.

The UCLA Loneliness Scale (3-item short version) was employed to measure participants’ self-perception of relative
loneliness [17], including respondents’ “Feelings of companionship”, “Disregard”, and “Isolation”. The responses for all
items used a 3-point Likert scale, response options included “1 = Hardly ever”, “2 = Some of the time”, and “3 = Often”
and sums items for the final score. The total scores ranged from 3 to 9, and researchers grouped respondents who scored
3-5 as “not lonely” and who scored 6-9 as “lonely” [21], Cronbach’s alpha was employed as an indicator for the survey
reliability and internal consistency. The general rule of thumb is that a Cronbach’s alpha of 0.70-0.79 is acceptable, 0.80—
0.89 is good, and 0.90 and above is excellent [27, 28]. In this study, Cronbach’s alpha coefficient was 0.70 for this scale
(0.73, 0.71, and 0.70 with English, Simplified Chinese, and Traditional Chinese versions separately), which was deemed
to be an acceptable level of reliability.

The 11 item Duke Social Support Index (DSSI) was adapted and translated to measure participants’ social
connectedness in two dimensions: social interaction and satisfaction with social support [29]. The social interaction
subscale comprised four items: “Other than members of your family, how many persons in your local area do you feel you
can depend on or feel very close to?”, “During the past week, how frequently did you spend time with someone who does
not live with you, that is, you went to see them or they came to visit you or you went out together?”, “How many times did
you talk to someone (friends, relatives or others) on the telephone in the past week (either they called you, or you called
them)?” and “How often did you go to meetings of clubs, religious meetings, or other groups that you belong to in the past
week?”. All but the first item, which used a 3-point Likert scale with response options that included “1 = None”, “2 =1-2
people”, and “3 = More than 2 people”, used a 7-point Likert scale with scores ranging from “1 = None” to “7 = Seven or
more times a week”. The satisfaction with social support subscale included seven items: “Family and friends understand
you”, “Do you feel useful to family and friends”, “Do you know what is going on with family and friends”, “Do you feel
listened to”, “Do you feel you have a definite role”, “Can you talk about your deepest problems” and “How satisfied are
you with relationships”. All seven items employed a 3-point Likert scale, with response options including “1 = Hardly

ever”, “2 = Some of time”, and *“3 = Most of the time”. The scores for each item were tallied separately in both subscales



and then added to create one total score for DSSI. The total score ranged from 12 to 33. Based on Strodl et al.’s suggestion,
the DSSI score for the 11 items was categorised as low—fair (score < 26), high (27-29), and very high (score 30-33). The
reliability (Cronbach’s Alpha) of this study was 0.71 (0.61, 0.73, and 0.68 with English, Simplified Chinese, and
Traditional Chinese versions separately), which was considered an acceptable level [30].

The Mobile Device Proficiency Questionnaire (MDPQ) was adopted and conducted to measure participants’
performance of digital literacy [19]. It consisted of 16 items divided into eight subscales: “Mobile devices basics”,
"Communication”, "Data and file storage”, “Internet”, "Calendar”, "Entertainment”, "Privacy”, and “Trouble shooting and
software management”. The two items within each of the subscales were then averaged out. Responses to all items included
“1 =Never tried”, “2 = Not at all”, “3 = Not very easily”, “4 = Somewhat easily”, and “5 = Very easily” in a 5-point Likert
scale. All sub-scales were summed up to generate the total score, which ranged from 8 to 40. Respondents with higher
score had better digital literacy [19, 31]. The Cronbach’s alpha for MDPQ was 0.95 (0.95, 0.94, and 0.96 with English,
Simplified Chinese, and Traditional Chinese versions separately), indicating an excellent level of reliability.

The user experience of digital storytelling section included digital storytelling usability with three questions (developed
by the authors): the participant’s “Digital storytelling likelihood”, “Preferred types of digital storytelling”, and “Hours of
daily use”. Digital storytelling likelihood used a 5-point Likert scale, with responses of “1 = Highly unlikely”, 2 =
Unlikely”, “3 = Neutral”, “4 = Likely”, “5 = Highly likely”. Six types of digital storytelling were included in this study,
the responses included “1 = Never”, “2 = Rarely”, “3 = Sometimes”, “4 = Very often”, “5 = Always” in a 5-point Likert
scale. Hours of daily use digital storytelling had four responses, including “1 = Less than 1 hour”, “2 = 1-2 hours”, “3 =
3-5 hours” and “4 = More than 5 hours”. The Cronbach’s alpha of user experience of digital storytelling scales is 0.86
(0.89, 0.84, and 0.90 with English, Simplified Chinese, and Traditional Chinese versions separately), which indicates a
good level of reliability.

The Purposes of Online Memory Sharing Scale (POMSS) was adopted from Wang’s study to measure participants’
motivation and intention of digital storytelling [20]. POMSS consists of 20 items with four subscales: “Self (five items)”,
“Social (six items)”, “Therapeutic (five items)” and “Directive (four items)”. All responses included “1 = Not at all”, “2 =
Rarely”, “3 = Sometimes”, “4 = Very often” “5 = Exactly my reasons” in a 5-point Likert scale. The items within each of
the subscales and total score were averaged out, the total score ranged from 1 to 5, with a higher score indicating that
respondents had higher endorsement of the purpose of sharing their online stories [20]. The POMSS had an excellent
reliability, with a Cronbach’s alpha of 0.96 (0.98, 0.94, and 0.98 with English, Simplified Chinese, and Traditional Chinese
versions separately).

2.3 Data analysis

Descriptive analyses were conducted for all survey question items. Pearson Correlation coefficients were obtained for all
continuous variables. Based on Cohen’s suggestion, |r|< 0.30 indicated a weak relationship, |r| between 0.30 and 0.50
indicated a moderate relationship, and |r|> 0.50 indicated strong relationship [32]. Hierarchical multiple linear regressions
were created in three models to identify factors associated with digital storytelling likelihood with selective explanatory
variables, which included sociodemographic variables. Finally, binary logistic regressions, independent t-test and effect
sizes were employed to identify differences in social demographic factors and the key variables/scales related to whether
participants used WeChat or Facebook. Effect sizes for the tests were calculated using Cohen’s formula. Effect sizes of 0.2
were considered small, 0.5 was considered medium, and 0.8 was considered large [33]. All analyses were conducted in the
SPSS package version 29.0.0.0 (241) (SPSS, Inc. in Chicago, lllinois, USA).



3 RESULTS

In total, n = 139 validated responses were collected. The sociodemographic results are shown in Table 1. Among this
group, 70.5% participants were aged between 55 to 74 years of age, and 54% were female. Most came from Mainland
China (62.3%), while some came from Hong Kong (8.7%), Taiwan (11.6%), Singapore (1.4%), Malaysia (8.7%) and other
countries (7.2%). For their family and relative connections, 53.2% frequently visited their home country, and 50.4% did
not live with their children. Most participants (61.2%) had lived in Australia for more than ten years. However, the majority
(79.1%) did not speak English at home, and 29.5% did not speak English; while 26.6% described themselves as only being
able to use simple words and phrases to communicate in English. More than half the participants had a bachelor’s degree
or above (56.9%).

Table 1: Social demographic characters of the research participants (N = 139)

Characteristics Frequency
N %
Age 55-64 yrs 44 317
65-74 yrs 54 38.8
75-84 yrs 28 20.1
85 and above 13 9.4
Gender Male 64 46.0
Female 75 54.0
Length of resided in Australia Less than 1 year 12 8.6
1-5 years 20 14.4
6-10 years 22 15.8
More than 10 years 85 61.2
Place of birth Mainland China 86 61.9
Hong Kong, Taiwan, Singapore, Malaysia, Other 52 374
Missing values 1 0.7
Frequency of visit home country More frequent (2 years and less) 74 53.2
Less frequent (more than 2 years) 65 46.8
Living arrangement Not living with their children 70 50.4
Living with their children 69 49.6
English spoken at home Do not speak English at home 110 79.1
Speak English at home 29 20.9
Oral English proficiency (self-evaluate) Fluent 33 23.7
Medium 28 20.1
Only simple words and phrases 37 26.6
Cannot speak English 41 29.5
Highest education attainment Bachelor's degree and above 78 56.1
No university degree 59 424
Missing values 2 1.4

Age (y, mean £SD, Min, Max): (69.86 + 9.27, 55, 91)



Four adapted scales were measured, and the descriptive statistic results are shown in Table 2 (see appendices). The
mean score of relative loneliness was Mean (SD) = 4.08 + 1.26, indicating that participants generally did not perceive
themselves as lonely. The mean score of social support scale was Mean (SD) = 26.44 + 4.07, which could be identified as
between a low to fair or high level (medium level) of social support.

The respondents had good overall digital literacy, with a reasonable score of MDPQ (Mean (SD) = 27.49 + 9.29),
particularly with higher average mean score in two dimensions “(understanding) mobile device basics” (Mean (SD) =3.97
+ 1.26) and “(using) internet” (Mean (SD) = 3.88 = 1.37). Table 3 (see appendices) shows the details of these two sub-
scale items. The total score of POMSS (Mean (SD) = 2.78 + 1.01) reflected respondents' overall motivations for digital
storytelling (see Table 2), the sub-dimension results emphasised that the “Social” (Mean (SD) = 3.11 + 1.15) dimension
was the main purpose of digital storytelling. Table 4 (see appendices) shows the frequency table of social dimension in
POMSS “to stay in touch with my friends and family” (summed up as “Very often” and “Exactly my reasons”, 56.8%)
was the core purpose of social motives of digital storytelling. This indicates that enhancing the connection of friends and
family seemed to be the main motivation of the older Chinese immigrants sharing their stories online.

Table 5 (see appendices) shows the digital storytelling user experience, with 37.2% participants reporting that they
liked or highly liked digital storytelling. However, 41.7% responded with a neutral score. The participants most preferred
digital storytelling types were photography (43.9%, very often or always), text (36.3%, very often or always), and audio
(27.4%, very often or always). Video (51.1% said rarely or never), interactive stories (60.7%, rarely or never), and virtual
reality (VR) (85.8%, rarely or never) were less preferred. More than half of participants indicated that they used digital
storytelling for less than an hour a day (51.1%).

Table 6 (see appendices) shows participants social media use, with most participants using WeChat (n = 101, 72.7%).
Only 45 participants used Facebook (32.4%), while 17 used WhatsApp (12.2%). Very few participants used Line (n =9,
6.5%), QQ (n =8, 5.8%), TikTok (n =5, 3.6%), Twitter (n = 4, 2.9%), or Instagram (n = 2, 1.4%).

Pearson’s correlations were conducted to demonstrate the relationship between the variables. The details are shown in
Table 7 (see appendices). The purpose of digital storytelling presented a strong positive relationship with audio (r = 0.517)
and video (r = 0.524) storytelling. These findings suggest that participants who preferred audio and video storytelling had
a higher motivation for digital storytelling than others. POMSS had a moderate positive relationship with digital
storytelling likelihood (r = 0.459), text narrative (r = 0.393), photography (r = 0.472), interactive stories (r = 0.411), social
support scale DSSI-11 (social interaction (r = 0.468), and satisfaction with social support (r = 0.328), total (r = 0.453)).
These findings show that a higher level of digital storytelling likelihood and social support resulted in higher level of
motives for digital storytelling.

The types of digital storytelling illustrated a moderate positive relationship with social support, digital literacy, and
purposes of digital storytelling. Photography storytelling was the most popular storytelling type, suggesting that only the
internal variables (different types of storytelling) had strong positive relationship, which included video storytelling (r =
0.706), text narrative storytelling (r = 0.734), audio storytelling (r = 0.637), and a moderate positive relationship with
variables of interactive stories (r = 0.468). These results suggest that participants interested in photography storytelling
may also have preferred to use both text narrative and audio storytelling, and some may have also used interactive
storytelling. In addition, participants interested in photography storytelling had moderate positive relationship with DSSI-
11 (social interaction (r = 0.352), total (r = 0.363)), and most factors of MDPQ-16 (mobile device basics (r = 0.365),
internet (r = 0.397), calendar (r = 0.370), entertainment (r = 0.395), privacy (r = 0.403), trouble shooting and software (r =
0.311), total (r = 0.396)). These results demonstrate that participants interested in photography storytelling had relatively
high social interaction demands and the ability to use mobile devices. Compared to other dimensions, participants interested



in photography storytelling had higher relation with POMSS. The results illustrate that relatively stronger relationships
were social (r = 0.494), self (r = 0.461), and total (r = 0.472) variables in POMSS.

The digital literacy dimension varied by MDPQ scale. The correlation of MDPQ had significant and moderate positive
relationship with different digital storytelling types of text narrative (r = 0.389), audio (r = 0.313), photography (r = 0.396),
video (r = 0.339), interactive stories (r = 0.321), and virtual reality (VR) (r = 0.375). These results suggest that all types of
digital storytelling activities require participants to have good digital literacy. Furthermore, the sub-variable “mobile device
basics” had a higher relationship with text narrative (r = 0.442), reflecting that survey respondents using text storytelling
had better skills in using basic mobile phone technology.

To examine the prediction of digital storytelling likelihood, a hierarchical multiple regression was conducted with three
models. In the first model, only demographic variables were calculated to predict digital storytelling likelihood. Some key
wellbeing related variables (e.g., loneliness and social interaction scales) that had significant correlation in the coefficients
results were added in the second model. All digital storytelling usability variables that had significant correlation results
were added in the third model, including mobile device basics and Internet in MDPQ-16, self, social, therapeutic, directive
in POMSS, text narrative storytelling, audio storytelling, photography storytelling, video storytelling and interactive
stories, WeChat use, and Facebook use. Table 8 presents the results.

Table 8: Hierarchical multiple regression results (N = 139) (Dependent variable: Digital storytelling likelihood)

95% ClI for B

Model / Variables B SE B LL UL R? AR?
Model 12 0.121 0.055
(Constant) 3.716*** 0.898 1.937 5.494

Age -0.305* 0.118 -0.258* -0.538 -0.072

Gender -0.136 0.200 -0.061 -0.532 0.259

Length of residing in Australia 0.053 0.121 0.048 -0.187 0.292

Place of birth -0.236 0.248 -0.102 -0.728 0.256

Frequency of visiting home 0.219 0.204 0.098 -0.184 0.622

country

Living arrangements 0.096 0.201 0.043 -0.302 0.494

English spoken at home 0.201 0.286 0.073 -0.366 0.767

Oral English proficiency -0.210 0.128 -0.215 -0.464 0.044

Highest education attainment 0.152 0.217 0.068 -0.278 0.582

Model 2° 0.172 0.103**
(Constant) 2.875** 0.928 1.038 4.713

Age -0.255* 0.116 -0.215* -0.485 -0.025

Gender -0.205 0.196 -0.092 -0.594 0.184

Length of residing in Australia 0.016 0.119 0.014 -0.219 0.251

Place of birth -0.289 0.243 -0.126 -0.770 0.192

Frequency of visit home country 0.212 0.198 0.095 -0.180 0.605

Living arrangement 0.152 0.197 0.068 -0.238 0.542

English spoken at home 0.163 0.279 0.059 -0.390 0.715

Oral English proficiency -0.160 0.126 -0.163 -0.410 0.090

Highest education attainment 0.014 0.217 0.006 -0.416 0.445

DSSI-11 (Social inter.) 0.133** 0.049 0.239** 0.036 0.230

Model 3¢ 0.453 0.334***



(Constant) 2.034 1.047 -0.041 4.110

Age -0.157 0.111 -0.132 -0.376 0.063
Gender -0.326 0.178 -0.146 -0.679 0.026
Length of residing in Australia 0.123 0.109 0.111 -0.094 0.340
Place of birth 0.007 0.246 0.003 -0.480 0.495
Frequency of visit home country 0.285 0.183 0.127 -0.079 0.648
Living arrangement 0.099 0.184 0.044 -0.265 0.463
English spoken at home 0.070 0.264 0.026 -0.454 0.594
Oral English proficiency -0.145 0.119 -0.148 -0.380 0.090
Highest education attainment -0.047 0.201 -0.021 -0.446 0.352
DSSI-11 (Social inter.) -0.040 0.053 -0.071 -0.145 0.066
MDPQ-16 (MDB) 0.186 0.114 0.210 -0.041 0.412
MDPQ-16 (l.net) -0.115 0.097 -0.141 -0.307 0.076
POMSS (self) -0.098 0.179 -0.094 -0.454 0.258
POMSS (social) 0.219 0.179 0.225 -0.137 0.575
POMSS (therapeutic) 0.023 0.190 0.022 -0.353 0.400
POMSS (directive) 0.201 0.185 0.188 -0.166 0.568
Text narrative 0.057 0.108 0.067 -0.158 0.271
Audio 0.082 0.102 0.092 -0.121 0.285
Photography 0.202 0.120 0.235 -0.035 0.440
Video 0.016 0.100 0.019 -0.182 0.213
Interactive stories 0.029 0.095 0.031 -0.159 0.216
Social media (WeChat) -0.005 0.246 -0.002 -0.493 0.483
Social media (Facebook) -0.618** 0.231 -0.259** -1.075 -0.160

*p <0.05. **p <0.01. ***p < 0.001.

Note. CI = confidence interval; LL = lower limit; UL = upper limit;

DSSI-11 (Social inter.) = Duke Social Support Index (DSSI) 11-items (social interaction); MDPQ-16 (MDB) = Mobile Device Proficiency Questionnaire
(MDPQ) 16-items (mobile device basics); MDPQ-16 (l.net) = Mobile Device Proficiency Questionnaire (MDPQ) 16-items (Internet); POMSS (self) =
Purposes of Online Memory Sharing Scale (POMSS) (self); POMSS (social) = Purposes of Online Memory Sharing Scale (POMSS) (social); POMSS
(therapeutic) = Purposes of Online Memory Sharing Scale (POMSS) (therapeutic); POMSS (directive) = Purposes of Online Memory Sharing Scale
(POMSS) (directive).

Models’ predictors.

a. Predictors: (Constant), Age, Gender, Length of residing in Australia, Place of birth, Frequency of visit home country, Living arrangement, English spoken
at home, Oral English proficiency, Highest education attainment

b. Predictors: (Constant), Age, Gender, Length of residing in Australia, Place of birth, Frequency of visit home country, Living arrangement, English spoken
at home, Oral English proficiency, Highest education attainment, Duke Social Support Index (DSSI) 11-items (social interaction)

c. Predictors: (Constant), Age, Gender, Length of residing in Australia, Place of birth, Frequency of visit home country, Living arrangement, English spoken
at home, Oral English proficiency, Highest education attainment, Duke Social Support Index (DSSI) 11-items (social interaction), Mobile Device Proficiency
Questionnaire (MDPQ) 16-items (mobile device basics), Mobile Device Proficiency Questionnaire (MDPQ) 16-items (Internet), Purposes of Online Memory
Sharing Scale (POMSS) (self), Purposes of Online Memory Sharing Scale (POMSS) (social), Purposes of Online Memory Sharing Scale (POMSS)
(therapeutic), Purposes of Online Memory Sharing Scale (POMSS) (directive), Text narrative, Audio, Photography, Video, Interactive stories, WeChat,
Facebook.

Results interpretations.

a. In model 1, digital storytelling likelihood was negatively predicted by Age, which indicated respondents with older age had a lower likelihood of using
digital storytelling.

b. In model 2, digital storytelling likelihood was negatively predicted by Age and was positively predicted by Duke Social Support Index (DSSI) 11-items
(social interaction), which indicated respondents with older age had a lower likelihood of using digital storytelling and with better social interaction had a
higher likelihood of using digital storytelling.

c¢. In model 3, digital storytelling likelihood was negatively predicted by Facebook, which indicated respondents who use Facebook had a lower likelihood
of using digital storytelling.



The first model included sociodemographic characteristics such as age, gender, years residing in Australia, place of
birth, frequency of visit home country, living arrangement, English spoken at home, oral English proficiency, and highest
education attainment. This model explained 12.1% (R? = 0.121) of the variance in digital storytelling likelihood. The
ANOVA was not significant for Model 1 (F (9, 120) = 1.831; p = 0.069). After entering public health factors such as the
social interaction sub-scale of Duke Social Support Index (DSSI) 11-items into Model 2, the total variance explained by
the model was 17.2% (R? = 0.172). The ANOVA was significant for Model 2 (F (10, 119) = 2.478; p<0.01). In Model 3,
the variables related to utilisation of the digital technology factors, such as digital literacy (Mobile Device Proficiency
Questionnaire 16-items: mobile device basics, internet), purpose of digital storytelling (Purposes of Online Memory
Sharing Scale: self, social, therapeutic, directive), types of digital storytelling (text narrative, audio, photography, video,
interactive stories), and social media used (WeChat, Facebook) were entered, with the total variance explained by the
model at 45.3% (R? = 0.453). The ANOVA was significant for Model 3 (F (23, 106) = 3.818; p<0.001). Thus, the digital
technology factors explained an additional 33.2% (R? change = 0.332) compared to the first model.

The digital storytelling likelihood was only negatively predicted by social media used (Facebook) (B = -0.259, p<0.01)
in Model 3. The social interaction sub-scale of DSSI-11 (B = 0.239, p<0.01) positively predicted the digital storytelling
likelihood, and was negatively predicted by age (B = -0.215, p<0.05) in Model 2. In Model 1, it was negatively predicted
by age (B =-0.258, p<0.05).

The binary logistic regression is shown in Table 9. The differences between the “use WeChat” and “do not use WeChat”
groups in sociodemographic variables were calculated. Two age groups (age: 65-74 and 75-84), place of birth, and highest
education attainment were statistically significant at 0.05 for each variable, except place of birth at the 0.001 level. The
use of WeChat decreased as age increased in these two groups. The ages of 65-74 (OR =0.231, p = 0.032, 95% CI: 0.060—
0.884) had more contributions than the ages of 75-84 (OR = 0.200, p = 0.047, 95% CI: 0.041-0.979). Participants born in
mainland China were significantly associated with a higher probability of using WeChat compared to people born in Hong
Kong, Taiwan, Singapore, Malaysia, or others (OR = 0.067, p <0.001, 95% CI: 0.017-0.261). The data also indicated that
participants without university degrees had a higher probability of using WeChat compared with those with bachelor’s
degree or above (OR =0.253, 95%, p = 0.015, CI: 0.084-0.767).

Table 9: The binary logistic regression results of WeChat in use (N = 139)

95% CI for OR

Variables ? B S.E. Wald df P OR
Lower Upper

Age

55-64 yrs 5.712 3 0.126 1

65-74 yrs -1.465 0.685 4.580 1 0.032 0.231 0.060 0.884

75-84 yrs -1.608 0.810 3.944 1 0.047 0.200 0.041 0.979

85 and above -1.777 1.034 2.956 1 0.086 0.169 0.022 1.283
Gender

Male 1
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Female -0.102
Length of residing in Australia

Less than 1 year

1-5 years -0.688
6-10 years 1.238
More than 10 years -1.054

Place of birth
Mainland China
Hong Kong, Taiwan, -2.702
Singapore, Malaysia, Other
Frequency of visit home country
Less frequent
More frequent 0.776

Living arrangement

Not living with children

Living with children -1.013

English spoken at home

Do not speak English at home

Speak English at home -0.393

Oral English proficiency

Cannot speak English

Only simple words and 1.224
phrases
Medium 1.092

Fluent 1234
Highest education attainment

No university degree

Bachelor's degree and above  -1.374

0.524

1.462

1.834

1.413

0.694

0.530

0.549

0.664

0.875

0.944

1.007

0.566

0.038

3.602

0.221

0.455

0.556

15.154

2.147

3.401

0.351

2.216

1.957

1.338

1.502

5.899

11

1

0.846

0.308

0.638

0.500

0.456

0.000

0.143

0.065

0.553

0.529

0.162

0.247

0.220

0.015

0.903

0.503

3.448

0.349

0.067

2.173

0.363

0.675

3.399

2.979

3.436

0.253

0.324

0.029

0.095

0.022

0.017

0.769

0.124

0.184

0.612

0.469

0.477

0.084

2.520

8.824

125.496

5.561

0.261

6.139

1.066

2.479

18.875

18.945

24.729

0.767



Constant 4.469 1.601 7.791 1 0.005 87.249

a. Variable(s) entered: Age, Gender, Length of resided in Australia, Place of birth, Frequency of visit home country, Living arrangement, English spoken
at home, Oral English proficiency, Highest education attainment.

b. Respondents in two age groups (65-74 and 75-84 yrs), born in Mainland China, and without a university degree had a higher possibility of using
WeChat.

Independent sample t-tests were employed to identify the differences of key scales related to whether participants used
WeChat (see Table 10). The t-test results showed statistically significant differences between “use WeChat” (n=101) and
“do not use WeChat” (n = 38) groups for social interaction in Duke Social Support Index (DSSI), all dimensions of Purpose
of Online Memory Sharing Scale (POMSS), and four types of digital storytelling including text narrative, audio,
photography, and video. The t-test results revealed that participants who used WeChat scored higher that those who did
not use WeChat, including better social interaction (t (df) = -2.582 (134), p = 0.011); stronger purpose of using digital
storytelling with four dimensions of self (t (df) = -2.387 (131), p = 0.018), social (t (df) = -3.312 (131), p = 0.001),
therapeutic (t (df) = -2.078 (131), p = 0.040), and directive (t (df) = -2.227 (134), p = 0.028); and were more likely to use
four type of digital storytelling (including text narrative (t (df) = -3.404 (133), p = 0.001), audio (t (df) = -4.373 (133),p =
0.000), photography (t (df) = -3.465 (53.798), p = 0.001) and video (t (df) = -2.517 (131), p = 0.013)). Audio storytelling
indicated a large effect size, with Cohen’s d of -0.844. Social (POMSS) and two types of digital storytelling include text
narrative and photography were medium to large of effect size, with Cohen’s d 0f-0.646, -0.663 and -0.731, separately.
The small to medium effect sizes (Cohen’s d) showed in social interaction (DSSI) (-0.498), self (-0.462), therapeutic (-
0.405), directive (-0.429) in POMSS, and video storytelling (-0.491).

Table 10: T-test of WeChat in use by all scales (N = 139)

Not use WeChat Use WeChat

Factors (n=38) (n = 101) t(df 0 Effect size
M(SD) M(SD) Cohen’s d
Loneliness (UCLA Loneliness Scale 3-items)
Total score 4.14(1.27) 4.05(1.26) 0.354(131) 0.724 0.069
Social support (Duke Social Support Index (DSSI) 11-items)
Social interaction 7.57(2.15) 8.55(1.89) -2.582(134) 0.011 -0.498
Satisfaction with social support ~ 17.46(3.04) 18.35(2.69) -1.655(136) 0.1 -0.318
Total score 25.11(4.05) 26.92(3.98) -2.322(133) 0.022 -0.452
Digital literacy (Mobile Device Proficiency Questionnaire (MDPQ) 16-items)
Mobile device basics 3.67(1.51) 4.08(1.14) -1.518(54.311) 0.1352 -0.327
Communication 3.47(1.56) 3.66(1.48) -0.656(135) 0.513 -0.125
Data and file storage 2.84(1.49) 2.99(1.62) -0.489(135) 0.626 -0.093
Internet 3.53(1.59) 4.01(1.26) -1.69(55.616)* 0.097° -0.357
Calendar 3.03(1.69) 3.06(1.60) -0.107(137) 0.915 -0.02
Entertainment 3.26(1.38) 3.61(1.30) -1.356(136) 0.177 -0.258
Privacy 3.32(1.52) 3.50(1.45) -0.655(134) 0.514 -0.125
Trouble shooting and software  2.83(1.55) 3.00(1.50) -0.591(135) 0.556 -0.113
management
Total score 25.95(10.87) 28.09(8.57) -1.09(56.122)° 0.282 -0.231
Purposes of DST (Purposes of Online Memory Sharing Scale (POMSS))
Self 2.27(0.98) 2.76(1.08) -2.387(131) 0.018 -0.462
Social 2.59(1.17) 3.31(1.08) -3.312(131) 0.001 -0.646
Therapeutic 2.28(1.05) 2.71(1.06) -2.078(131) 0.04 -0.405
Directive 2.45(1.12) 2.89(1.00) -2.227(134) 0.028 -0.429
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Total score 2.40(1.03) 2.92(0.98) -2.641(130) 0.009 -0.516
Types of DST
Text narrative 2.36(1.38) 3.20(1.23) -3.404(133) 0.001 -0.663
Audio 2.00(1.13) 2.99(1.19) -4.373(133) 0 -0.844
Photography 2.47(1.40) 3.38(1.18) -3.465(53.798) * 0.0012 -0.731
Video 2.06(1.31) 2.70(1.32) -2.517(131) 0.013 -0.491
Interactive stories 1.89(1.19) 2.24(1.21) -1.505(133) 0.135 -0.293
Virtual Reality (VR) 1.44(0.88) 1.49(0.94) -0.251(132) 0.802 -0.049

a. Equal variances not assumed.

The differences between the “use Facebook” and “do not use Facebook™ groups in sociodemographic variables were
calculated using binary logistic regression (see Table 11). Two age groups (age: 55-64, 75-84), frequency of visit home
country, English spoken at home, and oral English proficiency were significantly associated with a higher probability of
using Facebook. Respondents aged 55-64 had higher contributions than those aged 75-84 (OR = 0.078, p = 0.007, 95%
Cl: 0.012-0.502) of using Facebook. The group who had more frequent visits to home countries (OR = 4.592, p = 0.006,
95% ClI: 1.539-13.704), those who spoke English at home (OR = 4.160, p = 0.039, 95% CI: 1.073-16.131), and self-
estimated as medium oral English proficiency (OR = 15.000, p = 0.011, 95% CI: 1.859-121.062) were more likely to be

Facebook users.

Table 11: The binary logistic regression results of Facebook in use (N = 139)

95% CI for OR

Variables 2 B S.E. Wald df P OR Lower Upper
Age

55-64 yrs 10.828 3 0.013 1

65-74 yrs 0.131 0.619 0.045 1 0.832 1.141 0.339 3.835

75-84 yrs -2.545 0.947 7.229 1 0.007 0.078 0.012 0.502

85 and above -1.494 1.310 1.301 1 0.254 0.225 0.017 2.925
Gender

Male 1

Female -1.066 0.546 3.814 1 0.051 0.345 0.118 1.004
Length of residing in Australia

Less than 1 year 0.748 3 0.862 1

1-5 years -0.431 1.159 0.138 1 0.710 0.650 0.067 6.295

6-10 years 0.212 1.124 0.036 1 0.850 1.236 0.137 11.195

More than 10 years 0.335 1.056 0.100 1 0.751 1.398 0.176 11.074

Place of birth
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Mainland China

Hong Kong, Taiwan,
Singapore, Malaysia, Other

Frequency of visit home country

Less frequent
More frequent
Living arrangement

Not living with children

Living with children

English spoken at home

Do not speak English at home

Speak English at home

Oral English proficiency

Cannot speak English

Only simple words and
phrases

Medium

Fluent

Highest education attainment
No university degree
Bachelor's degree and above

Constant

0.483

1.524

-0.465

1.425

1.000

2.708

1.912

-0.267

-2.516

0.626

0.558

0.574

0.691

0.874

1.065

1.149

0.574

1.250

0.595

7.466

0.655

4.250

7.369

1.310

6.460

2771

0.216

4.052

0.441

0.006

0.418

0.039

0.061

0.252

0.011

0.096

0.642

0.044

1.620

4.592

0.628

4.160

2.719

15.000

6.769

1

0.766

0.081

0.475

1.539

0.204

1.073

0.490

1.859

0.712

0.248

5.522

13.704

1.936

16.131

15.077

121.062

64.332

2.360

a. Variable(s) entered: Age, Gender, Length of resided in Australia, Place of birth, Frequency of visit home country, Living arrangement, English spoken

at home, Oral English proficiency, Highest education attainment.
b. Respondents in two age groups (55-64 and 75-84 yrs), who frequently visit their home country, speak English at home, and have medium-level oral

English proficiency had a higher possibility of using Facebook.
Similar to WeChat, the t-test results between use Facebook and do not use Facebook groups demonstrated the significant
differences of key scales related to whether participants used Facebook (see Table 12). Facebook users had better digital
literacy, including all subscales of MDPQ-16 containing mobile device basics (t (df) = -3.43 (112.181), p = 0.001),
communication (t (df) = -4.893 (109.803), p = 0.000), data and file storage (t (df) = -3.841 (135), p = 0.000), internet (t
(df) =-3.376 (116.624), p = 0.001), calendar (t (df) = -5.381 (93.847), p = 0.000), entertainment (t (df) = -5.829 (105.742),
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p =0.000), privacy (t (df) =-5.734 (116.701), p = 0.000), trouble shooting and software management (t (df) = -6.144 (135),
p = 0.000). In addition, Facebook users had purpose of digital storytelling in “directive” (a subscale of PMOSS) (t (df) = -
2.247 (134), p = 0.026). Facebook users preferred three types of digital storytelling include photography (t (df) = -2.268
(134), p = 0.025), video (t (df) =-2.21 (131), p = 0.029), and virtual reality (VR) (t (df) = -2.453 (59.873), p = 0.017). The
effect sizes (Cohen’s d) of directive (-0.409) in POMSS and photography (-0.416) and video (-0.407) in types of digital
storytelling were between small and medium levels (0.2<Cohen’s d<0.5); the subscale of mobile device basics (-0.569),
data and file storage (-0.699), internet (-0.547) in MDPQ-16, and virtual reality (VR) storytelling (-0.526) were between
medium to large levels (0.5<Cohen’s d<0.8); and communication (-0.816), calendar (-0.946), entertainment (-0.983),
privacy (-0.927), and trouble shooting and software management (-1.124) in MDPQ-16 were in the large level
(0.8<Cohen’s d).

Table 12: T-test of Facebook in use by all scales (N = 139)

Not use
Factors Facebook tise_ l:';;ebook Effect size
(n=94) 3 taf) P
M(SD) M(SD) Cohen’s d
Loneliness (UCLA Loneliness Scale 3-items)
Total score 4.22(1.31) 3.80(1.12) 1.818(131) 0.071 0.333
Social support (Duke Social Support Index (DSSI) 11-items)
Social interaction 8.15(2.17) 8.55(1.59) -1.192(111.867)? 0.2362 -0.196
Satisfaction with social support 18.16(2.85) 18.00(2.74) 0.315(136) 0.753 0.057
Total score 26.34(4.32) 26.64(3.53) -0.395(133) 0.694 -0.072
Digital literacy (Mobile Device Proficiency Questionnaire (MDPQ) 16-items)
Mobile device basics 3.74(1.32) 4.43(1.00) -3.43(112.181) @ 0.0012 -0.569
Communication 3.23(1.50) 4.38(1.16) -4.893(109.803)* 0.000° -0.816
Data and file storage 2.60(1.53) 3.66(1.46) -3.841(135) 0.000 -0.699
Internet 3.64(1.45) 4.37(1.04) -3.376(116.624)* 0.001° -0.547
Calendar 2.60(1.52) 4.00(1.40) -5.381(93.847)* 0.0002 -0.946
Entertainment 3.12(1.28) 4.31(1.04) -5.829(105.742) 2 0.0002 -0.983
Privacy 3.04(1.48) 4.30(1.02) -5.734(116.701) 0.0008  -0.927
Trouble shooting and software 2.47(1.39) 3.98(1.24) -6.144(135) 0.000 -1.124
management
Total score 24.64(8.70) 33.31(7.67) -5.627(132) 0.000 -1.035
Purposes of DST (Purposes of Online Memory Sharing Scale (POMSS))
Self 2.60(1.10) 2.68(1.04) -0.418(131) 0.677 -0.077
Social 3.07(1.18) 3.22(1.08) -0.71(131) 0.479 -0.132
Therapeutic 2.48(1.05) 2.82(1.09) -1.697(131) 0.092 -0.317
Directive 2.63(1.01) 3.05(1.06) -2.247(134) 0.026 -0.409
Total score 2.69(1.02) 2.96(0.99) -1.387(130) 0.168 -0.259
Types of DST
Text narrative 2.87(1.38) 3.20(1.15) -1.486(100.494)2 0.14% -0.256
Audio 2.58(1.26) 3.00(1.19) -1.867(133) 0.064 -0.341
Photography 2.97(1.33) 3.50(1.17) -2.268(134) 0.025 -0.416
Video 2.35(1.32) 2.89(1.32) -2.21(131) 0.029 -0.407
Interactive stories 2.01(1.14) 2.43(1.32) -1.909(133) 0.058 -0.35
Virtual Reality (VR) 1.32(0.73) 1.80(1.17) -2.453(59.873)° 0.0172 -0.526

a. Equal variances not assumed.
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4 DISCUSSION

In order to gain an insight into how older Chinese immigrants use social media for digital storytelling, several key findings
were compared to other similar contemporary studies. Four themes are discussed in this section, based on different
dimensions of digital storytelling, including the potential for digital storytelling to enhance social connection, digital
storytelling as social interaction, digital storytelling modalities, and the comparison of two main digital storytelling social
media platforms. This discussion enriches knowledge of how older Chinese immigrants use social media and their
useability and user experiences.

4.1 The possibility for digital storytelling to enhance social connection

The survey responses revealed a possibility for digital storytelling for older Chinese immigrants to enhance their social
connection and build their networks from the wider local community. The results demonstrated that the majority of survey
respondents were identified as having characteristics of not feeling lonely, but felt a lack of social connection, had good
digital literacy, and high social motivation. From the results of relative loneliness (UCLA 3 items), participants did not
perceive themselves as lonely, which is similar to other studies with older Chinese adults [22]. However, in contrast with
a study from Malaysia [34], the level of social connection (DSSI) remained low. These findings contradict previous studies
where low level of social connection caused loneliness among older adults [35, 36]. In addition, the results of POMSS
align with data from Stone et al. [37], as the “Social” dimension was emphasised as the major purpose of digital storytelling
in this study. When further analysing the “Social” dimension, this study found participants had good connections with their
friends and family, but not with others in the community. Moreover, more than half of survey participants responded that
they lived with their children, similar to a study that found that Chinese older adults who did not live with their children
were more likely to feel lonely [38]. Thus, a possible reason for participants not identifying themselves as lonely, but
having a low level of social connection was because they had strong connection with their family and friends, but not with
the local community. Moreover, the weak connection with the local community limited older Chinese immigrants’
communication and caused isolation and a high level of dependence on their children when they needed to communicate
with English speakers or go out [14]. Therefore, digital storytelling solutions can be employed to assist these older Chinese
adults in building up their connections with the local community and further enhance their independence of social
connection in their life in Australia.

Even though the level of social connection remained low, the results still showed that participants had high intent to
maintain their social network, indicating a desire to maintain good social connections. This is similar to Matz-Costa et al.,
who found many older adults continued to work for social purposes, as they felt energetic and relaxed when they connected
with others [39]. Thus, it is essential to develop approaches to assist older Chinese immigrants to integrate into their local
communities in Australia. Because the results of MDPQ 16 items in this survey supported that the survey respondents in
this population had good digital literacy compared to other ethnic populations [31], these skills could be utilised to resolve
the issue of low social connection. Based on their high purposes for social connection and good digital literacy results, it
seems that digital storytelling could be a possible solution to enhancing their social connections and interactions with wider
local communities.

4.2 Digital storytelling as social interaction

The relationship between digital storytelling likelihood and other variables that related to loneliness, social support, digital
literacy, purposes, and types of digital storytelling and social media platforms were assessed in this research. The study
found that the social dimension had a strong relation with digital storytelling likelihood, which was found in social support
scales and purposes of digital storytelling scales. Similarly, Kory-Westlund and Breazeal’s research found that online story
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sharing could be used to express an individual’s emotions, to enhance their social communication, and both storytellers
and viewers could feel enjoyment and connection by using digital storytelling [40]. Moreover, a key result in this study
showed that “social interaction” could predict digital storytelling likelihood in the hierarchical multiple regression results.
This is similar to Alexandrakis et al., who found that storytelling can help older adults improve social interaction and
engagement by sharing their stories in their community, as it could further reduce their feeling of loneliness [41]. T-test
results in this study suggested that WeChat users had better social interaction, and a stronger purpose for using digital
storytelling in social dimensions. No previous research has examined how older Chinese immigrants use WeChat; however,
this finding supports the findings from a study of an older Chinese population [42], where older adults who used WeChat
had a positive attitude to establishing their online social networks, relationships with others, and improving their social
engagement. In the current study, Facebook users had better digital literacy and a stronger directive purpose (e.g. sharing
information; influence, motivate and help others) for digital storytelling. This finding supports research from Chan that
older Chinese use Facebook to maintain their social connectedness, and during this process, they have strong enthusiasm
to learn new technologies in order to communicate with their family and friends [43]. Caci et al. also stated that Facebook
was the new technological media that could assist extraverted individuals by helping them understand others and maintain
a sense of self-continuity [44]. The possible reasons for the differences between WeChat and Facebook users could be that
WeChat was primarily used for text messages, images, and videos for communication purposes among older Chinese
immigrants in this study. These findings are similar to Guo, who found that WeChat was used for alternative
communication to extend their social network online [45]. However, Facebook includes many interactive functions and
multimedia storytelling methods which enable users to broadcast stories; thus, it is reasonable that Facebook users in the
current study had higher levels of digital literacy and directive purpose. Similarly, Hou found that Facebook provided a
platform with multimedia expression methods for users performing togetherness by sharing their experiences, which
facilitated the formation of virtual communities [46]. These findings show that digital storytelling has a strong relationship
with social purposes and social interactions among older Chinese immigrants.

Additionally, the POMSS results suggest that “keeping in touch with friends and family”” was main reason for digital
storytelling in older Chinese immigrants. This correlates with another item, “maintain social network”. Moreover, all
dimensions in the purpose of digital storytelling scale showed strong correlations with “social interaction” and the sub-
item “understand by family and friends” in the social support scale, demonstrating that social dimension, especially the
connection with their family and friends, was the main purpose for digital storytelling for most participants.

The evidence from literature also supports that digital storytelling could enhance social interaction between older adults
and their family and friends in six ways, including increased socialisation, bridging geographical distance, motivation to
share stories, creation of shared experiences, increased self-esteem and life satisfaction [47]. Moreover, family connections
between older adults and their offspring are maintained through sharing stories online, such as posting family photographs,
which has been shown to reduce older adults’ social isolation [48]. Overall, the research listed above echoes our findings
that digital storytelling may contribute to improving storytellers’ social interaction, as well as their connections with family
and friends.

4.3 Digital storytelling modalities

The responses to types of digital storytelling suggested that photography stories were the most frequently used in digital
storytelling. A study of photography storytelling by Wu et al. claimed digital photo sharing was an easy operational online
storytelling approach widely used by mobile phone users, as this approach allowed users to share their stories anywhere,
anytime [49]. Moreover, previous literature found that sharing digital photos can help older adults leave an intangible
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legacy for their offspring, which has led to many older adults sharing their photos to connect with their family members
[12].

In contrast, participants in this study responded that many had never used video and audio storytelling before, 30.2%
and 23.0% respectively, which contrasts to the finding of some studies. For example, a study from Saposnik demonstrated
that video and audio stories had larger user populations than other traditional storytelling methods [50]. The correlation
results also suggest that audio and video storytelling correlated with digital storytelling likelihood. In addition, t-test results
illustrated that both users and non-users of WeChat and Facebook showed a large effect size for video storytelling.
Moreover, both video storytelling and audio storytelling had large effect sizes between WeChat users and non-users. This
has also been found in previous research, which showed that sharing individuals’ videos on video-based social media can
enhance people’s social support and online community engagement [51]. However, speech or audio-based storytelling is
the most natural and preferable storytelling mode by older storytellers [47].

Virtual reality (VR) and interactive stories are two novel digital storytelling types adopting VR technologies (e.g. VR
glasses or 360-degree immersive films) and interactive technologies (e.g. chatbots, serious games). From the results, VR
storytelling, which has higher technical hurdles, had a small user group in this study, a finding that correlates with a
previous study that found usability influenced users’ motivation for using products [52]. Technical barriers may explain
why VR storytelling was only used by a small group of people [52]. Similar findings related to technical proficiency were
also shown in the digital literature scales and purpose of digital storytelling scales. The results show the correlation between
the participants who preferred VR storytelling having higher levels of competence with “data and file storage”, “trouble
shooting and software management” and “therapeutic” and lower correlations with “social”. In contrast, participants who
preferred audio, photography, and video storytelling may have been more focused on “social” and “self” dimensions.
However, older adults could be taught the higher technical skills required for storytelling to enhance their ability and
confidence for using these technologies. This correlation supports that participants preferring VR storytelling may have
had higher software operation ability. Appel et al. found that when VR with 360-degree film storytelling was used for
community technology training, it received positive feedback from older adults. Their results showed that technology
training workshops can help older adults develop self-confidence, positive attitudes, and enhance social interactions [53].

4.4 The comparison of two main digital storytelling platforms

The hierarchical multiple regression results found that Facebook usage negatively predicted digital storytelling likelihood.
This aligned with the commonly held view of WeChat as the most popular social media platform for digital storytelling
likelihood in Chinese communities [54]. However, WeChat also correlated negatively with digital storytelling likelihood,
revealing that although WeChat had a large user population, many functions of WeChat could not be used appropriately
outside of China; thus, older Chinese immigrants who used WeChat may not have had a good user experience in the
Australia context. This result suggests that further research is required to understand older users' challenges with using the
two major digital storytelling platforms and how modules might be redeveloped to better support digital storytelling for
older adults. Researchers have found that user engagement can be improved through open resource interaction add-ons and
multiple types of digital storytelling modules in Facebook [55, 56]. Thus, there is a possibility of improving digital
storytelling functions in the future design of social media platforms if they include rich resources, such as digital
storytelling add-ons, social functions and enjoyable modules specifically designed for the older Chinese population. This
may allow older Chinese immigrants to build their local online social network through digital storytelling.

The comparison between users of WeChat and non-users suggested that age, place of birth, highest education
attainment, social interaction, and purpose and types of digital storytelling could effect intent to use WeChat among older
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Chinese immigrations. T-test results revealed that WeChat usage was closely associated with social interaction, purpose
of digital storytelling, text, audio, photography and video storytelling. WeChat was widely been perceived as being able to
enhance sociability [57]. In addition, social interaction features could improve older adults’ engagement while using
WeChat [58, 59]. The Cohen’s d results revealed that audio storytelling had a large effect. This finding is supported by
Aslam et al., in that audio messages, which are the key feature of WeChat have been found to be more efficient than text
messages and phone calls [60].

The results demonstrate that Facebook usage was significantly associated with age, frequency of visiting their
hometown, whether English was spoken at home, oral English proficiency, digital literacy factors, purpose and types of
digital storytelling. The possible reason for Facebook users being significantly associated with English usage is that many
older Chinese immigrants use mixed language versions of Facebook content, including English, Simplified Chinese, and
Traditional Chinese. This is similar to Wei et al., who found that Chinese Facebook users use two writing languages,
English and Chinese; and three oral languages, including English, Mandarin and Cantonese [61]. While T-test results
illustrated that Facebook usage was significantly correlated with all variables of digital literacy, directive in purpose of
digital storytelling, photography, video and VVR. Facebook users had better digital literacy performance than non-users,
and the Cohen’s d results demonstrated that five dimensions in digital literacy had a large effect size, namely
communication, calendar, entertainment, privacy, and trouble shooting and software management. Some possible reasons
for these large effects are that Facebook has events and a calendar management function, and privacy settings can be
customised. These findings correspond with a prior study that showed that customisation and personalisation of an
application can improve users’ engagement and user experience [62]. Surprisingly, VR digital storytelling had a medium
effect size in this study, with the reasonable explanation being that Facebook has VR addon modules, and older Chinese
immigrants who use Facebook may be interested in this function.

Overall, the results provide several points of novel knowledge. As the core variable in this study, digital storytelling
had a strong relation with the social dimension, and online social interaction was the main purpose for digital storytelling.
Similarly, “maintaining social network” was another factor supported in this survey. These findings show that older
Chinese immigrants primarily use digital storytelling for social purposes. Photography had the highest frequently of use as
a digital storytelling method found in this survey, compared to the other five types of digital storytelling which were also
discussed. Finally, the social media platforms were discussed, with usability variables of Facebook and WeChat compared
using different statistics analyses.

5 LIMITATIONS

There are some limitations to this study that must be acknowledged. First, most participants were recruited from the greater
Brishane area due to both a preference for paper-based surveys from the target population and budgetary limitations that
prevented widescale paper-based collection in other parts of Australia; thus, there may be some differences between other
Australia cities and rural areas. Recruiting participants from a wider range of areas should be considered in future studies.

Second, the implementation of online survey reflected that some participants were concerned about cyber security; thus,
participants may have chosen not to participate if asked to share their own perspectives using an online survey. In this
study, 51 participants unsuccessfully completed their online survey leaving the survey after clicking the link and answering
a few questions. Many participants were married to other Chinese speakers and were actively involved in Chinese groups
such as churches. These participants may have had different language and cultural identities to those married to speakers
of other languages who were not involved in Chinese communities. To provide an integrated understanding of Chinese
immigrants, participants living outside of Chinese communities should be considered in future studies.
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Third, data collection took place just after the COVID-19 restrictions were lifted, which may have affected participants’
decisions if they were still suffering from issues related to the pandemic. Moreover, during the pandemic many older
Chinese immigrants feared going out and communicating with others. This may have meant that the participants found in
public spaces were more sociable than those who remained at home. Future studies should include methods to reach less
sociable participants.

6 IMPLICATIONS

The results of this study have some important implications for relevant methods and practices for designing digital
storytelling apps for older Chinese immigrants. Three major implications were found, including digital storytelling
improving social interaction, modalities for the future design, and adjusting designs for different social media platforms
users.

First, this study revealed that online social interaction, keeping in touch with friends and family, and maintaining social
networks were the main purposes for digital storytelling; however, compared to previous studies, social connection
remained low; thus, future design of digital storytelling should consider designing functions such as group chat, broadcast,
or family and friends communication tools, such as novel digital storytelling add-ons in social media platforms to enhance
users’ social interaction and connection.

Second, the results show that photography storytelling was most used for digital storytelling. Both photography and
video storytelling were chosen by WeChat and Facebook users. In this study, WeChat users were more interested in using
audio storytelling, while Facebook users were more interested in using VR storytelling. Therefore, future design needs to
consider adopting innovative technologies in photography, video, audio, and VR storytelling functions to provide users
with their preferred digital storytelling tools.

Finally, users from different social media platforms had different user characteristics. For example, WeChat users and
non-users had significant differences in place of birth and the purpose for digital storytelling; however, the Facebook users
and non-users had significant differences in English proficiency and digital literacy. Thus, future design should consider
how to adjust apps for users from different backgrounds, such as those who use both Chinese and English versions, and
app functions that necessitate minimal technical acumen. These three major implications of this study could inform the
design guidelines for the future digital storytelling apps to provide better user experiences for older Chinese immigrants in
Australia.

7 CONCLUSION

A survey was conducted to provide an understanding of how older Chinese immigrants in Australia use social media for
digital storytelling. Several factors were measured, including relative loneliness, social support, digital literacy, purposes
of digital storytelling, and user experience of digital storytelling. The findings of this study provide insights into the
research questions, which also formed four themes in the discussion section, thereby providing a deeper understanding of
this topic to inform future studies.

In addition, this research validates and confirms several user experiences of digital storytelling among older Chinese
immigrants in Australia and provides novel information about relationships between demographic factors and usability
variables. Thus, this study further informs the design and development of digital storytelling apps targeting older Chinese
immigrants in Australia to enhance their social engagement.
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A APPENDICES

A.1 Tables
Table 2: Descriptive statistics of four scales and sub-scales (N = 139)

Characteristics N Min Max  Mean SD Cronbach’s a  Score interpretation
Loneliness (UCLA Loneliness Scale 3-items) 0.70 A higher mean score indicates
Total 133 3 9 4.08 1.26 higher loneliness
Social support (Duke Social Support Index (DSSI) 11-items) 0.71 A higher mean score indicates
Total 135 12 33 26.44 4.07 better social support
Digital literacy (Mobile Device Proficiency Questionnaire (MDPQ) 16-items) 0.95 A higher mean score indicates

All (*Age 65 and over) higher mobile device
Mobile device basics 136 1 5 3.97 (3.68) 1.26 (1.31) proficiency
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Communication
Data and file storage
Internet

Calendar
Entertainment
Privacy

Trouble shooting and
software management

Total

137

137

138

139

138

136

137

134

1 5 3.61 (3.34)

1 5 2.95 (2.68)
1 5 3.88 (3.68)
1 5 3.05 (2.83)
1 5 3.51 (3.29)
1 5 3.45 (3.18)
1 5 2.95 (2.72)
8 40 27.49 (25.42)

150 (1.52)
1.58 (1.45)
1.37 (1.42)
1.62 (1.59)
1.33(1.33)
1.47 (1.49)

151 (1.47)

9.29 (9.20)

Purposes of DST (Purposes of Online Memory Sharing Scale (POMSS))

Self

Social
Therapeutic
Directive

Total

133

133

133

136

132

1 5 2.62
1 5 311
1 5 2.59
1 5 2,77
1 5 2.78

1.08

1.15

1.07

1.05

1.01

0.96

A higher mean score indicates
higher purposes of DST

Age (y, mean =SD, Min, Max): (69.86 + 9.27, 55, 91)

Table 3: Digital literacy scale - Mobile Device Proficiency Questionnaire (MDPQ-16) (Mobile device basics and Internet, N = 139)

Characteristics Frequency
N %
Mobile device basics
Navigate on screen menus Never tried 18 12.9
using the touchscreen Not at all 6 4.3
Not very easily 12 8.6
Somewhat easily 37 26.6
Very easily 65 46.8
Missing Values 1 0.7
Use the onscreen keyboard to Never tried 14 10.1
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type Not at all 5 36
Not very easily 13 9.4
Somewhat easily 37 26.6
Very easily 67 48.2
Missing Values 3 2.3
Internet
Find information about my Never tried 20 14.4
hobbies and interests on the Not at all 6 4.3
Internet Not very easily 10 7.2
Somewhat easily 39 28.1
Very easily 63 45.3
Missing Values 1 0.7
Find health information on the Never tried 20 14.4
Internet Not at all 6 43
Not very easily 10 7.2
Somewhat easily 35 25.2
Very easily 67 48.2
Missing Values 1 0.7
Age (y, mean £SD, Min, Max): (69.86 + 9.27, 55, 91)
Table 4: Purposes of Online Memory Sharing Scale (POMSS) — Social dimension (N = 139)
Characteristics Frequency
N %
Not at all 18 129
Rarely 10 7.2
To stay in touch with my friends and Sometimes 2 209
family Very often 31 22.3
Exactly my reasons 48 345
Missing values 3 22
Not at all 19 13.7
Rarely 20 14.4
To entertain people Sometimes 35 250
Very often 29 20.9
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Exactly my reasons 34 245
Missing values 2 14
Not at all 36 259
Rarely 25 18.0
Sometimes 31 22.3
To network or to meet new people Very often 22 15.8
Exactly my reasons 21 15.1
Missing values 4 29
Not at all 30 21.6
Rarely 26 18.7
. . Sometimes 33 23.7
To communicate with many people at
once, rather than telling themone atatime ~ Very often 18 12.9
Exactly my reasons 28 20.1
Missing values 4 29
Not at all 28 20.1
Rarely 26 18.7
Sometimes 36 259
To feel close to others Very often 19 13.7
Exactly my reasons 27 19.4
Missing values 3 2.2
Not at all 22 15.8
Rarely 22 15.8
o . Sometimes 35 25.2
To maintain my social network
Very often 28 20.1
Exactly my reasons 29 20.9
Missing values 3 2.2
Age (y, mean £SD, Min, Max): (69.86 + 9.27, 55, 91)
Table 5: Digital storytelling User Experience (UX) (N = 139)
Characteristics Frequency
N %
PREFERENCES:
DST likelihood Highly unlike 15 10.8
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Unlike 13 9.4

Neutral 58 41.7
Like 34 245
Highly like 17 12.2
Missing values 2 14
Less than 1 hour 69 49.6
1-2 hours 44 317
Hrs of use DST 3-5 hours 18 129
More than 5 hours 4 2.9
Missing values 4 2.9
USAGE PATTERNS:
Never 26 18.7
Rarely 20 14.4
Sometimes 40 28.8
Text narrative Very often 29 20.9
Always 20 14.4
Missing values 4 2.9
Never 32 23.0
Rarely 22 15.8
Sometimes 44 31.7
Audio Very often 26 18.7
Always 11 7.9
Missing values 4 2.9
Never 26 18.7
Rarely 9 6.5
Sometimes 40 28.8
Photography Very often 42 30.2
Always 19 13.7
Missing values 3 22
Never 42 30.2
Rarely 26 18.7
Sometimes 31 22.3
Video Very often 21 15.1
Always 13 94
Missing values 6 43
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Never 59 42.4
Rarely 23 16.5
Sometimes 32 23.0
Interactive stories Very often 16 115
Always 5 3.6
Missing values 4 2.9
Never 98 70.5
Rarely 17 12.2
Sometimes 13 9.4
Virtual Reality (VR) Very often 3 22
Always 3 22
Missing values 5 3.6
Age (y, mean £SD, Min, Max): (69.86 + 9.27, 55, 91)
Table 6: Social media in use (N = 139) (note: this is a multiple-choice question item)
Characteristics Frequency
N %
WeChat 101 72.7%
Facebook 45 32.4%
WhatsApp 17 12.2%
Line 9 6.5%
0,
QQ 8 5.8%
TikTok 5 3.6%
Twitter 4 2.9%
Instagram 2 1.4%
Age (y, mean £SD, Min, Max): (69.86 + 9.27, 55, 91); N = 139
Table 7: Tables of correlation (N = 139)
= N w S a1 [} ~ oo o = [ [ [ = [ = (= [ [ N N N N N N
o [l N w B [$2] (2] ~ oo © o [l N w B (S2]

s1010e4]
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UCLA Loneliness Scale 3-items

1 =Total

Duke Social Support Index (DSSI) 11-items

1
1 0.893™
1 0.419™ 0.782"
-0.253™ -0.340™ -0.367"
2 =Social interaction3 = Satisfaction with4 = Total

social support

Digital storytelling likelihood

1
0.208"
0.142
0.241™
-0.022

5 = Likelihood

Purposes of Online Memory Sharing Scale (POMSS)

0.418™
0.409™
0.275™
0.462™
-0.025

6 = Self

1
0.792™
0.489™
0477
0.379™
0.444™
-0.095

7 = Social
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1
0.808™
0.852"
0.368"™
0.377"
0.243™
0.434™
-0.057

8 = Therapeutic

1
0.828"™
0.861"
0.788"™
0.434™
0.416™
0.331"
0.399™
-0.134

9 = Directive

1
0.933"
0.936™
0.933"
0.921™
0.459"
0.453™
0.328™
0.468"
-0.086

10 =Total

Types of digital storytelling

0.393"
0.390"
0.298™
0.418™
0.356"
0.468™
0.370™
0.282™
0.342™
-0.204"

11 =
narrative

1

0.581™
0.517™
0.467™
0.496™
0.516™
0.442™
0.436™
0.359™
0.275™
0.339™
-0.177"

Text12 = Audio

1
0.637™
0.734™
0.472™
0.419™
0.381™
0.494™
0.461™
0.493™
0.363"
0.276™
0.352™
-0.153

13 = Photography

1
0.706™
0.580™
0.588"
0.524™
0.476™
0.463™
0.484™
0.532™
0417
0.305™
0.193"
0.339™
-0.210"

14 = Video

1
0.552™
0.468™
0.583™
0.494™
0.411™
0.376™
0.419™
0.346™
0.386™
0.310™
0.291™
0.198"
0.318™
-0.114

15 = Interactive stories

30



1
0.550"
0.411™
0.261"
0.347™
0.265™
0.292"
0.269"™
0.356™
0.154
0.316™
0.158
0.162
0.081
0.211"
-0.116

16 = Virtual Reality
(VR)

Mobile Device Proficiency Questionnaire (MDPQ) 16-items

1
0.175"
0.226™
0.278™
0.365™
0.253™
0.442™
0.171
0.158
0.124
0.161
0.220"
0.240™
0.258™
0.146
0.347™
-0.232"

17 =
basics

1
0.659™
0.267™
0.171"
0.131
0.164
0.168
0.194"
0.201"
0.221™
0.264™
0.092
0.199"
0.027
0.165
0.116
0.202"
-0.170

Mobile devicel8 = Communication

1
0.637™
0.493™
0.408™
0.242™
0.169
0.182"
0.085
0.221"
0.136
0.199"
0.158
0.040
0.134
-0.049
0.135
0.107
0.158
-0.217"

19 =
storage

1
0.531™
0.653™
0.695"
0.204"
0.275™
0.307™
0.397™
0.338™
0.330"
0.283™
0.253™
0.275™
0.269™
0.275™
0.187"
0.208"
0.194"
0.198"
-0.193"

Data and file20 = Internet

1
0.482™
0.537™
0.533™
0.446™
0.318™
0.288™
0.308™
0.370™
0.281™
0.315™
0.274™
0.324™
0.259™
0.212"
0.240™
0.133
0.192"
0.115
0.262™
-0.267"

21 = Calendar
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1
0.638"
0.612"
0.508™
0.587"
0.647™
0.287"
0.310™
0.358™
0.395™
0.350™
0.352"
0.245™
0.257"
0.247™
0.187"
0.240™
0.154
0.235™
0.148
0.314™
-0.279™

22 = Entertainment

0.755™
0.607™
0.681™
0.533"
0.600™
0.629™
0.277™
0.282™
0.287™
0.403™
0.275™
0.331™
0.200"
0.213"
0.246™
0.136
0.174"
0.149
0.153
0.049
0.253™
-0.157

23 = Privacy

1

1 0.805™
0.689™ 0.858™
0.739™ 0.850™
0.652" 0.770™
0577 0.805™
0.519™ 0.752™
0.489™ 0.810™
0.477™ 0.771™
0.385™ 0.375™
0.274™ 0.321™
0.268™ 0.339™
0.311™ 0.396™
0.320™ 0.313™
0.215" 0.389™
0.172" 0.265™
0.209" 0.293™
0.195" 0.279™
0.122 0.198"
0.135 0.245™
0.119 0.159
0.079 0.230™
0.022 0.137
0.161 0.300™
-0.174" -0.265™

24 = Trouble shooting and25 = Total
software management

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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