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Abstract: Although Chinese has become one of the most influential 
second/foreign languages in the world, teaching Chinese as a foreign/second 
language (CSL/CFL) abroad faces great challenges. M-learning and mobile-
assisted language learning (MALL) display great advantages to facilitate 
second language learning, including CSL/CFL. However, most research was 
related to English as a second language (ESL) learning. Although mobile-
assisted CSL/CFL learning has developed rapidly and steadily, most of these 
studies were conducted in mainland China and published in Chinese, which 
was very difficult for non-Chinese speakers to understand. Therefore, 
researchers should make more efforts to study mobile-assisted CSL/CFL 
learning abroad. With this in mind, a systematic literature review was 
conducted to determine the status and trends of this topic. Considering the 
inclusion and exclusion criteria, 28 articles published between 2010 and 2022 
were selected from Scopus and WoS databases. Publication information, 
research methodology, participant characteristics, mobile technologies, and 
research findings were summarized and reported accordingly. This review also 
addressed the limitations of previous research, based on which the related 
researchers and practitioners could make more efforts to focus on the 
weaknesses of mobile-assisted CSL/CFL learning. 

Keywords: m-Learning; Mobile assisted language learning; Chinese as a 
foreign language; Chinese as a second language; Systematic review 
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1. Introduction 

It is an undeniable fact that Chinese (Mandarin Chinese in this review) is increasingly 
becoming one of the most widely used languages that people learn as a foreign/second 
language (Gong et al., 2018; Gong et al., 2020b). However, learning CSL/CFL abroad 
poses greater challenges than learning CSL/CFL in mainland China due to the lack of an 
authentic language environment. Since mobile technologies are able to create an 
authentic language environment to some extent and allow learners to interact with native 
speakers, they are increasingly used in formal and informal learning (Wang & Devitt, 
2022), including using of mobile technologies to support CSL/CFL learning.  

In the recent decade, some systematic literature reviews, meta-analyses, and 
bibliometric analyses have been carried out to analyse the status, trends, and challenges 
regarding MALL, mobile-assisted ESL, and CSL/CFL learning. These reviews indicated 
that mobile technologies have been widely used and were very effective to enhance 
language learning (Duman et al., 2015; Shadiev et al., 2017). However, most of these 
studies were related to ESL (Shadiev et al., 2017; Hwang & Fu, 2018; Zhou, 2020; Zain 
& Bowles, 2021), so mobile-assisted CSL/CFL should be paid more attention. Some of 
them focused only on selected SSCI-indexed journals (Duman et al., 2015; Shadiev et al., 
2017), neglecting other high-quality journals. Some of them focused on all types of 
computer-based technologies (Macaro et al., 2012; Wang & Devitt, 2022), which were 
only partially related to MALL. Some of them were conducted in 2015 or before (Macaro 
et al., 2012; Duman et al., 2015), so the results were outdated. This systematic literature 
review was conducted based on these previous reviews to address the issues mentioned 
above.  

A 5-year time span may reflect the research status, but it is not long enough to 
identify the research trends, a 10-year time span is a better choice (Hwang & Tsai, 2011). 
However, Gong et al. (2018) found that the number of articles on CSL/CFL published in 
international journals increased dramatically since 2010 and steadily increased thereafter, 
the starting year of the current review was set to 2010 instead of 2012. Therefore, to 
provide a more comprehensive picture and ensure the quality of research in mobile-
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assisted CSL/CFL learning, the articles published in the Scopus and WoS databases 
between 2010 and 2022 are examined. 

The following sections/subsections present the details of the systematic review 
process and describe the results analyzed from the 28 reviewed articles. Specifically, the 
publication information, research methodology, mobile technologies, participant 
characteristics, and research findings are reported accordingly, based on which the 
following research questions were proposed: 

1. What are the publication information (journal, publication year, and 
country/region) in the field of mobile-assisted CSL/CFL from 2010 to 2022? 

2. What are the research methodologies (theoretical foundations/frameworks, 
research design, data collection instrument, data analysis methods, treatment 
duration, and sample size) in the field of mobile assisted CSL/CFL from 2010 to 
2022? 

3. What are the characteristics of participants (education level, Chinese proficiency, 
and learning context) in the field of mobile-assisted CSL/CFL from 2010 to 
2022? 

4. What are the commonly used mobile technologies (mobile devices, operating 
systems, and mobile applications) in the field of mobile-assisted CSL/CFL from 
2010 to 2022? 

5. What are the research findings (research foci, affordances of mobile-assisted 
CSL/CFL, and challenges and solutions) in the field of mobile-assisted 
CSL/CFL from 2010 to 2022? 

2. Method 

To comprehensively identify the research status and trends of mobile-assisted CSL/CFL, 
this study chose systematic review instead of meta-analysis because the systematic 
review can include and synthesize both quantitative and qualitative research (Wang & 
Devitt, 2022). Booth et al. (2022) defined it as a type of research synthesis that aims to 
systematically search, evaluate, and synthesize based on research evidence and reduce 
bias through the use of strategies. 

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyzes) protocol, which includes a 27-item checklist and a 4-phase flowchart, was used 
to improve the transparency and reliability of this systematic review due to its 
comprehensiveness in contrast to other common protocols. Besides, it is widely used in 
different disciplines and provides the opportunity to achieve greater consistency between 
reviews (Pahlevan Sharif et al., 2019). As recommended by Pahlevan Sharif et al. (2019), 
the protocol, which aimed to construct the analysis method and inclusion and exclusion 
criteria, was developed in advance with reference to several relevant review articles. 

2.1.  Search strategy 

The articles in this review were searched in the Scopus and Web of Science (WoS) 
databases. Because the journals indexed in these two databases have satisfactory quality 
and the published articles have undergone rigorous peer review processes (Gong et al., 
2018; Zhou, 2020). The search terms were (“mobile learning” OR “m-learning” OR “m 
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learning” OR “mobile* language learning” OR “MALL” OR “mobile application” OR 
“mobile tech”) AND (“Chinese language” OR “Mandarin” OR “Chinese as a second 
language” OR “Chinese as a foreign language” OR “CSL” OR “CFL”). The search was 
conducted on January 16, 2023. The results were exported and managed in Excel 
worksheets.  

2.2.  Inclusion and exclusion criteria 

The inclusion and exclusion criteria were established to narrow and guide the selection of 
articles. In general, research should be conducted outside mainland China, therefore those 
conducted in mainland China were excluded. The topics should be related to mobile-
assisted CSL/CFL learning, indicating that research regarding other types of computer-
based technologies that facilitate CSL/CFL learning and mobile-assisted Chinese as a 
first language learning was not included. Research should focus on learners’ perspectives, 
which means research regarding teachers’ perspectives were excluded. Articles should be 
published in English in international journals between 2010 and 2022. Therefore, articles 
written in another language and/or published in mainland Chinese journals and articles 
that were not published within this time span were not considered. In addition, only 
academic articles that have undergone rigorous peer review and are based on empirical 
data will be considered. Thus, theses, dissertations, conference reports, letters, responses, 
editorials, commentaries, book chapters, and book reviews, etc. were excluded. 
Furthermore, research should be based on empirical m-learning/MALL experiences and 
supported by data. Therefore, research that had no data support, such as theoretical 
discussions, literature reviews, and application development was not included.  

2.3.  Data collecting and filtering process 

The screening process involved two main steps. In the first step, the titles and abstracts 
were used to determine the relevance of these articles. Only the titles and abstracts of 
articles that were clearly relevant to the topic of this review could be considered for the 
next step, which was full-text screening.  

As shown in Fig. 1, the initial search of the Scopus database yielded 447 records. 
Of these, 17 records that were not from 2010-2022, 183 records that were not academic 
articles, and three records that were not in English were removed. Based on the inclusion 
and exclusion criteria, further screening processes were performed. After screening the 
titles and abstracts of the remaining 244 records, only 55 records remained to perform the 
full-text screening. A similar data screening was performed on the WoS database. There 
were 22 and 10 records that met the inclusion criteria in the Scopus and WoS databases 
respectively. However, because there were four duplicate records, 28 articles were 
included in this review.  

2.4.  Coding schemes and data extraction 

The coding schemes were developed and predetermined based on previous reviews. 
While there were five main categories, including publication information, research 
methodology, respondent characteristics, mobile technologies, and research findings, 
only those coding schemes that were directly cited from previous reviews were provided 
in this review due to space limitations. Specifically, the research design included 
quantitative, qualitative, and mixed research design. The treatment duration included five 
groups, namely one or more sessions, short-term (less than 10 weeks), intermediate-term 
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(11 weeks to 4 months), long-term (more than 4 months), and not specified. The sample 
size consisted of five groups, namely small (n < 30), medium (30 < n ≤ 50), medium to 
large (51< n ≤ 100), large (> 100), and not specified. The education level included five 
groups, namely preschool, primary/elementary school, secondary school, higher/tertiary 
education, and not specified. These four coding schemes were based on the review 
conducted by Hwang and Fu (2018). The Chinese proficiency was based on the review 
conducted by Wang and Devitt (2022), including beginner, intermediate, advanced, 
mixed, and not specified. The learning context was based on the review conducted by 
Hwang and Wu (2014), including indoor, outdoor, mixed (indoor and outdoor), and not 
specified. 

 

Fig. 1. Database searching procedures and results 

2.5.  Data analysis 

Similar to Zhou (2020), two data analysis methods, i.e., thematic analysis and frequency 
analysis, were used to analyze the data. The first analysis method is usually used to sort 
large amounts of data into several general themes, which allows flexible interpretation 
and easy access. The second analysis method was used to determine the frequency of 
occurrence of each feature.  

3. Research findings and discussions 

The remaining 28 articles were reviewed and analyzed according to the coding schemes. 
The research results are displayed in the order of the corresponding research questions.  
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3.1.  Question 1 

The distribution of reviewed articles was quite dispersed. There were 22 journals 
involved in this review. Among them, ET&S and IJMLO published the most articles. 
Each of them published four articles. Each of the other 20 journals (IJAAS, KM&EL, LL, 
IJACSA, TPE, ILE, Future Internet, CALL, Innov. Lang. Learn. Teach, RPTEL, Univers. 
J. Educ. Res., JALT, iJIM, IJITEE, Comput. Educ., e-FLT, JCAL, LLT, EMI, and IEEE 
TLT) published only one article. Although some of these journals, such as CALL, ET&S, 
LLT, JCAL, ILE, and IEEE TLT, had been included in previous literature reviews 
(Shadiev et al., 2017; Gong et al., 2018), none of them mainly focused on mobile 
CSL/CFL research. Compared with the numerous research topics and results published in 
Chinese journals, the overseas CSL/CFL published in international journals still have 
much room to be worked on. It is an emerging research field (Gong et al., 2018).  

Fig. 2 shows the distribution situation of the 28 articles based on the year of 
publication, indicating that the number of articles on mobile-assisted CSL/CFL varied 
from one to four between 2010 and 2022. There was no obvious increasing trend in this 
research field. This finding is in contrast to Gong et al. (2018), who indicated that the 
number of articles on CSL/CFL published in international journals increased dramatically 
from 2010 and steadily increased thereafter. Shadiev et al. (2017) also found that mobile-
assisted CSL/CFL increased steadily from 2008 to March 2016. Gong et al. (2018) 
explained that because some researchers in and outside mainland China are not proficient 
in both English and Chinese and therefore cannot fully share their research contributions, 
the majority of articles in mainland China were published in Chinese. Overseas CSL/CFL 
was still an emerging research field. Therefore, more attention should be paid to overseas 
mobile-assisted CSL/CFL.  

 

Fig. 2. Number of articles published between 2010 and 2022 

The researches in this review were conducted in nine countries/regions. Singapore 
ranked first (n = 11), followed by Malaysia (n = 6), America (n = 3), Taiwan (China) (n = 
2), Israel (n = 2), Hong Kong (China) (n = 1), UK (n = 1), Japan (n = 1), and New 
Zealand (n = 1). Lan and Lin (2016) explained that many foreign learners learn Mandarin 
in China, Taiwan (China) and Singapore because it is one of the dominant languages in 
these countries/regions. 

This result is also consistent with the findings of Gong et al. (2018), who found 
that researchers from Singapore, Taiwan, and Hong Kong who have Chinese origins and 
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are proficient in both Chinese and English contributed the most to overseas CSL/CFL 
learning. Similarly, Gong et al. (2020a) pointed out that although there are some 
relatively positive research results published in English, most of them are from 
Malaysians, Singaporeans, and Taiwanese who are proficient in both Chinese and 
English. 

Table 1 

Theories and approaches applied in the reviewed articles 

Theories/approaches Application in the articles Frequency 

Language acquisition theory Language Acquisition Theory (Wong et 
al., 2017), Second Language Acquisition 

Theory (Lan & Lin, 2016; Lin et al., 
2016), Input Hypothesis (Boticki et al., 

2012; Lin et al., 2016), Output 
Hypothesis (Lin et al., 2016; Chua & 

Soon, 2021), Interaction Hypothesis (Lin 
et al., 2016) 

8 

Collaborative/ cooperative learning Boticki et al. (2012); Boticki et al. 
(2013); Wong et al. (2013); Wong et al. 

(2017); Chua and Soon (2021) 

5 

Seamless language learning Wong et al. (2010); Wong and Looi 
(2010); Wong et al. (2012) 

3 

Social constructivism theories Wong et al. (2010); Lin et al. (2016); 
Cohen and Ezra (2018) 

3 

Behaviourist Wong and Looi (2010); Ying and Wah 
(2016) 

2 

Task-based instruction Chua and Soon (2021); Xie and 
Buckingham (2021) 

2 

Information process theory Boticki et al. (2012); Luo (2022) 2 

Connectionism Boticki et al. (2012); Chua and Soon 
(2021) 

2 

Cognitive load theory Kan and Ito (2020) 1 

Micro-learning Luo (2022) 1 

Ebbinghaus’ forgetting curve theory Luo (2022) 1 

Communicative teaching language  Chua and Soon (2021) 1 

Zone of proximal development Chua and Soon (2021) 1 

Situated cognition Chua and Soon (2021) 1 

Contextualised learning Ezra and Cohen (2018) 1 

Generative learning  Yang and Xie (2013) 1 

Bloom’s taxonomy Boticki et al. (2012) 1 

Not specified Chan et al. (2011); Wong (2013); Lu et 
al. (2014); Wong et al. (2015); Chai et al. 

(2016); Chee et al. (2017); Qian et al. 
(2018); Abdullah et al. (2019); Lim et al. 
(2019); Wai et al. (2022); Zhou and Li 

(2022) 

11 

3.2.  Question 2 

Duman et al. (2015) stated the importance of finding solid theoretical 
foundations/frameworks to enhance the links between theories and practice. Therefore, 
the theoretical foundations/frameworks were reviewed in this review. Table 1 shows that 
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the most frequently used theories were language acquisition theory and branches of this 
theory, including second language acquisition theory, input hypothesis, output hypothesis, 
and interaction hypothesis, which were mentioned a total of eight times. The second most 
frequently used theories and approaches were collaborative/cooperative learning (n = 5), 
followed by seamless language learning (n = 3) and social constructivism theories (n = 3).  

Behaviourist, task-based instruction, information process theory, and 
connectionism were mentioned twice. Besides, cognitive load theory, micro-learning, 
Ebbinghaus’ forgetting curve theory, communicative teaching language, zone of 
proximal development, situated cognition, contextualized learning, generative learning, 
and Bloom’s taxonomy were each mentioned once. It should be noticed that in 11 articles, 
the theoretical foundations/frameworks of the research were not indicated. 

This finding could be supported by some previous reviews. For instance, Duman 
et al. (2015), Zain and Bowles (2021), and Wang and Devitt (2022) reviewed the 
theories/approaches used to support MALL, mobile-assisted ESL, and computer-
mediated CSL/CFL learning respectively. They found that although there were diverse 
theories and approaches applied in the computer/mobile-assisted language learning 
contexts, some studies did not specify the theoretical foundations/frameworks. This is 
probably because MALL is a relatively emerging research field, the commonly accepted 
theories and approaches have not yet been established (Duman et al., 2015). 

The research design was classified in this review based on Chua (2016), which 
were mainly separated into quantitative and qualitative research designs depending on the 
data collection methods in the articles. When both quantitative and qualitative data were 
collected in the articles, they were classified as mixed research designs. Although some 
articles did not mention the type of research design, they were categorized in this review 
based on Chua (2016). Even though some articles mentioned that they used quantitative 
research design but also collected qualitative data, they are categorized as mixed research 
design in this review. 

In this case, mixed research design (n = 14, 43%) was the most frequently used 
research method, followed by qualitative (n = 9, 32%) and quantitative research design (n 
= 7, 25%). This result is consistent with that of Wang and Devitt (2022), who reported 
that of the 68 articles in their review, the most frequently used research design was in the 
same order as in this review. Although the order in this review was slightly different from 
Duman et al. (2015) and Hwang and Fu (2018), both indicated that mixed research 
methods are a trend. Hwang and Fu (2018) explained that this is because researchers have 
begun to pay more attention to exploring, describing, and explaining MALL. 

Specifically, among the 28 reviewed articles, survey, case study, field study, 
design-based research, and action research were adopted by mixed research design to 
combine with other types of data collection methods. Qualitative research designs mainly 
included action research, design-based research, and case study, which normally used 
interviews, observations, and artifacts, etc. to collect data. Quantitative research designs 
mainly used quasi-experimental designs or used surveys and questionnaires to collect 
data. 

Fig. 3 shows the types of data collection methods used in the 28 reviewed articles, 
according to which survey/questionnaire was the most commonly used data collection 
method (n = 17). The interview was the second most commonly used data collection 
method (n = 16), including focus group interviews, structured interviews, and semi-
structured interviews. The third most frequently used data collection method was artifacts 
(n = 12), including photos, screenshots, online discussions, and journals/diaries. 
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The fourth most frequently used data collection method was test (n = 11), 
followed by audio/video recordings (n = 7), observations (n = 5), field notes (n = 4), 
software logs (n = 4), and reflection (n = 1). Specifically, all the mentioned types of data 
collection methods were used in the mixed research design articles. Qualitative research 
designs mainly used interviews (n = 8), artifacts (n = 4), and observations (n = 3) to 
collect data, while quantitative research designs mainly used questionnaires/surveys (n = 
7) and tests (n = 5) to collect data. 

Regarding this issue, Chang et al. (2022) listed the three most commonly used 
data collection methods, i.e., test, questionnaire, and observation while reviewing concept 
mapping technology applied in K12 education contexts between 2001 and 2020. They 
also stated that interviews became more prevalent between 2011 and 2020. Although the 
finding of the current review was slightly different of Chang et al. (2022) due to the 
different topics and the inclusion/exclusion criteria, it cannot be denied that various types 
of methods could be and should be used to collect data. 

 

Fig. 3. Data collection methods of the reviewed articles 

As for data analysis methods, descriptive analysis (n = 18) was the most 
frequently used method, followed by ANOVA (n = 4), paired samples t-test (n = 3), and 
content analysis (n = 3). Specifically, descriptive analysis mainly reported statistics such 
as frequency, percentage, mean, and standard deviation. ANOVA included one-way and 
two-way ANOVA. 

The other types of data analysis methods, including Chi-square analysis, EFA, 
multivariate analysis, CFA, SEM, independent samples t-test, box-and-whisker chart, 
skewness and kurtosis analysis, Mann-Whitney U test, mixed model analysis, and 
Pearson correlation analysis were used only once. In the four articles where the data 
analysis methods were not specified, narrative analysis was mainly used to present the 
research findings. This result could be supported by Chang et al. (2022), which stated that 
the three most frequently used data analysis methods were descriptive analysis, ANOVA, 
and t-tests. This result was also supported by Wang and Devitt (2022), who pointed out 
that most quantitative research uses only descriptive statistics to explain phenomena 
rather than inferential statistics to test hypotheses. 

Regarding the treatment duration, apart from the nine articles (32%) in which 
treatment duration was not specified, short-term duration (n = 11, 39%) was most 



   

 

   

   

 

   

   

 

   

   510 J. Fang et al. (2024)    
 

    

 

 

   

   

  

   

   

 

   

       
   

frequently adopted by the 28 reviewed articles, followed by long-term duration (n = 5, 
18%), one or more sessions (n = 2, 7%), and intermediate-term (n = 1, 4%). As explained 
by Hwang and Fu (2018), these results suggest that the researchers followed the inherent 
law of language learning by devoting a relatively longer time to examining the outcomes 
of MALL. Although this result is not entirely consistent with one of the previous reviews, 
it could be supported to some extent by Hwang and Fu (2018) and Wang and Devitt 
(2022), who also found that short-term duration was most commonly used by the articles 
in their reviews. 

Concerning the sample size, all 28 articles specified the sample size of their 
research. Medium sample size (n = 16, 57%) was most frequently used by these articles, 
followed by small sample size (n = 7, 25%) and medium to large sample size (n = 3, 
11%). The two articles (7%) which adopted large sample size used questionnaires to 
collect data, which is consistent with the conclusion of Hwang and Fu (2018), who also 
found that the articles that used a large sample were mostly survey research. 

This result could also be confirmed to some extent by Wang and Devitt (2022). 
They noted that in their review, most studies used a small to medium sample (10 < n ≤ 50) 
and explained that this was because respondents were recruited from specific CSL/CFL 
courses. However, Hwang and Fu (2018) pointed out that in their review, most studies 
used a small sample size followed by a medium sample size, which is slightly different 
from the current result, possibly due to the relatively vague classification of sample size. 

3.3.  Question 3 

As for the education level, apart from the two articles which did not specify the education 
level of the respondents, the number of articles that included higher/tertiary education 
and primary/primary education respondents was 14 and 12 respectively. Secondary and 
preschool students were not included as respondents in any of the articles in this review. 
This finding is consistent with Hwang and Fu (2018) and Wang and Devitt (2022), who 
found that higher education attracted the most attention, followed by primary/elementary 
education. Hwang and Fu (2018) also pointed out that more and more studies included 
primary school students as respondents.  

Apart from 11 articles that did not specify the respondents’ Chinese proficiency, 
the number of articles that recruited respondents with mixed levels and beginner levels 
were 11 and 6 respectively. Wang and Devitt (2022) reached a similar conclusion, 
namely that most of the articles in their review recruited learners with mixed levels and 
beginners as respondents. 

Besides, it was found that none of the reviewed articles recruited intermediate or 
advanced-level learners as respondents. However, Wang and Devitt (2022) found that 
learners with intermediate and advanced levels were included as respondents while 
reviewing 68 articles regarding computer-mediated CSL/CFL between 2008 and 2022. 
This is because the current review only focused on mobile-assisted CSL/CFL learning, 
which was a sub-division of computer-mediated CSL/CFL learning. 

Moreover, only four articles indicated the benchmark used to measure learners’ 
Chinese proficiency, including the college-hosted Mandarin Chinese Ability Test (Lin et 
al., 2016; Zhou & Li, 2022), the Common European Framework of Reference (Xie & 
Buckingham, 2021), and Hanyu Shuiping Kaoshi (Ezra & Cohen, 2018), which is 
consistent with the findings of Wang and Devitt (2022), who found that few articles in 
their review indicated the benchmark used to measure learners’ Chinese proficiency. 
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Regarding learning context, the overseas mobile-assisted CSL/CFL language 
learning activities mostly occurred in mixed contexts (n = 9, 32%), followed by 
indoor/classroom contexts (n = 7, 25%) and outdoor/outside classroom contexts (n = 6, 
22%). Another 6 (21%) research did not specify the learning context. The time span of 
the current review was from 2010 to 2022, indicating that during this period, mixed 
learning contexts dominated in overseas mobile-assisted CSL/CFL learning. This result is 
consistent with that of Hwang and Wu (2014). Besides, they explained that because 
mobile devices could support ubiquitous and seamless learning, the number of 
publications regarding m-learning being used both indoors and outdoors increased 
between 2008 and 2012. 

3.4.  Question 4 

Fig. 4 shows that eight articles did not specify the adopted mobile devices. The most 
frequently adopted mobile devices between 2010 and 2022 were mobile 
phones/smartphones (n = 13), followed by tablets (n = 3), handhelds (n = 2), iPad (n = 1), 
and iPod Touch (n = 1). Regarding other mobile devices, Chan et al. (2011) indicated that 
respondents in their study could use laptops, notebooks, and MP3 players. Lin et al. 
(2016) indicated that respondents could use their own mobile devices or the ASUS Pad 
TF101 provided by the researchers. This finding could be supported by Hwang and Wu 
(2014), Duman et al. (2015), and Shadiev et al. (2017), who found that the most 
commonly used mobile devices to facilitate CSL and other language learning were 
smartphones/cellphones and PDAs.  

 

Fig. 4. Mobile devices used by the reviewed articles 

Other than the above-mentioned mobile devices, other types of mobile 
technologies such as humanoid robots and interactive television were also used to 
facilitate language learning (Shadiev et al., 2017). As Duman et al. (2015) described, as 
mobile technologies have evolved, the definition of mobile devices has also expanded. 
Therefore, learners should be provided with different types of mobile devices, content 
delivery platforms, and multimedia presentations to reflect, interact, communicate, and 
collaborate anytime and anywhere. 

Regarding operating systems, Wong and Looi (2010), Wong et al. (2010), and 
Wong et al. (2012) mentioned that they adopted Windows Mobile. Chee et al. (2017) and 
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Luo (2022) said that they adopted Android and iOS. Although only these five articles 
mentioned the operating systems they used, it could be seen that the Windows Mobile 
operating system was mainly used before 2015, while the Android and iOS operating 
systems were mainly used after 2015. 

Since there are various types of operating systems, it is very important that the 
mobile apps are compatible, otherwise, it might affect the learners’ usage experience. For 
instance, Zhou and Li (2022) pointed out that the Xiezi app used by respondents might 
encounter problems with the Android operating system. Therefore, several respondents 
had to use the traditional paper-based method to practice the writing of Chinese 
characters. 

Table 2 

Mobile apps/platforms used in the reviewed articles 

Mobile apps/platforms Source Frequency 

Communication Basic Mandarin Apps 
(App-MFol)* 

Ying and Wah (2016) 1 

Mobile seamless learning platform 
(MOSE) 

Lan and Lin (2016) 1 

Xiezi app Zhou and Li (2022) 1 

Camera of the phone Wong et al. (2010); Wong and Looi 
(2010); Wong et al. (2012); Wong 

(2013); Xie and Buckingham (2021); 

5 

Mandanrin App Wai et al. (2022) 1 

Chinese-PP app* Wong et al. (2013); Wong et al. 
(2015); Wong et al. (2017); Boticki 
et al. (2012); Boticki et al. (2013) 

5 

MyCLOUD Wong et al. (2012); Wong et al. 
(2015); Chai et al. (2016); 

3 

Wiki Wong et al. (2010); Wong and Looi 
(2010); Wong et al. (2012); Wong 

(2013) 

4 

NHK’s tone leaning application Kan and Ito (2020) 1 

‘Chinese Characters First Steps’ app Qian et al. (2018) 1 

Mobile Language Learning System* Lin et al. (2016) 1 

iChineseExercise* Luo (2022) 1 

‘Learn Chinese Mandarin Chee et al. (2017) 1 

ChineseSkill Chee et al. (2017) 1 

Podcast Chan et al. (2011) 1 

Wordpress app Yang and Xie (2013) 1 

Chinese character app* Lu et al. (2014) 1 

Note. * Represents self-developed apps/platforms 

Table 2 shows that camera of phones (n = 5), Chinese-PP app (n = 5), Wiki (n = 
4), and MyCLOUD (a cloud-based platform, n = 3) were most frequently used by the 28 
reviewed articles to facilitate CSL/CFL learning. Similarly, Wang and Devitt (2022) 
reported that asynchronous text-based platforms such as forums and wikis were most 
commonly used between 2008 and 2012, which provided learners with more time and 
space to participate in collaborative activities. Persson and Nouri (2018) mentioned that 
cameras are widely used to take pictures of learning materials, make flashcards, and scan 
QR codes to facilitate learning second languages, which could also support the current 
research finding. 
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Other than the apps/platforms mentioned in this review, the previous reviews such 
as Hwang and Wu (2014) stated that the number of researchers who used sensing 
technologies-based applications, e.g., RFID, GPS, and QR code is gradually increasing 
(Hwang & Wu, 2014). Besides, social media (e.g., Facebook and Twitter), social 
networks (e.g., WeChat and WhatsApp), and video conferencing apps (e.g., Skype and 
Blackboard Collaborate) have also been widely used to facilitate language learning (Zain 
& Bowles, 2021; Wang & Devitt, 2022). 

Moreover, in this review, some of the mobile apps/platforms, such as the Chinese-
PP app and Chinese character app, were particularly mentioned in the articles that they 
were developed by the research teams, indicating that language experts could collaborate 
with software developers and instructors to develop and evaluate more mobile apps that 
entertain learners’ specific needs to enhance CSL/CFL learning. 

3.5.  Question 5 

The classification of research foci is mainly based on Duman et al. (2015) and Chang et 
al. (2022). Fig. 5 shows that most research focused on investigating Chinese proficiency. 
The top three topics were improving Chinese characters (n = 9), vocabulary (n = 6), and 
speaking skills (n = 3) using mobile technologies, followed by pronunciation (n = 1) and 
reading skills (n = 1). However, there was no study that addressed Chinese grammar, 
writing, and listening skills, or improvement of general Chinese skills, which should be 
considered more in future studies. 

 

Fig. 5. Research foci of the reviewed articles 

Previous reviews, such as Shadiev et al. (2017), Hwang and Fu (2018), Lyu and 
Qi (2020), Zhou (2020), Zain and Bowles (2021), and Wang and Devitt (2022) found that 
language proficiency was one of the main research foci regarding computer/mobile 
mediated CSL/ESL learning, which could support the current research finding. Besides, 
Shadiev et al. (2017) and Hwang and Fu (2018) found that MALL generally had a 
positive effect on improving learners’ language proficiency. 

Learner behavior was one of the common research foci of using MALL in 
authentic contexts (Shadiev et al., 2017). In the current review, three articles were found 
that focused on learner experiences/learning behaviors. Specifically, Cohen and Ezra 
(2018) and Ezra and Cohen (2018) used structured interviews to collect data from 53 
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CSL learners at universities in Taiwan (China) and Israel to create a contextualized 
MALL framework. Abdullah et al. (2019) used a questionnaire to investigate CSL 
learners’ adoption, learning experiences, and satisfaction with mobile apps. 

Moreover, two articles, namely Chan et al. (2011) and Chai et al. (2016), focused 
on investigating learners’ perceptions and motivation toward mobile-assisted CSL/CFL 
learning and achieved positive research findings, that were similar to the conclusions of 
Shadiev et al. (2017) and Hwang and Fu (2018), who found that language learners had 
overall positive feelings/attitudes such as satisfaction, interest/motivation, and 
confidence/self-efficacy. 

Other than that, this review found two articles, namely Ying and Wah (2016) and 
Wai et al. (2022) focused on developing and examining the effectiveness of mobile apps-
assisted CSL/CFL learning, which was rarely addressed as a research topic in previous 
reviews. In the review conducted by Hwang and Fu (2018), some researchers also 
conducted questionnaires and interviews to collect data on MALL learners’ higher-order 
skills, such as critical thinking skills and problem-solving skills, which was not 
discovered in the current review and leaves a big gap for future studies. 

The affordances of MALL have been described by many previous reviews, such 
as Shadiev et al. (2017), Zhou (2020), and Wang and Devitt (2022). Similarly, the 
affordances of mobile-assisted CSL/CFL learning were summarized (see Table 3), 
according to which most of the affordances focused on the learners’ perspectives, except 
for Boticki et al. (2013) and Lu et al. (2014), who stated that MALL could reduce 
teachers’ workload, which concerned teachers’ perspectives. Since MALL, as Hwang and 
Fu (2018) stated, provides affordances for teachers and learners, MALL is promising and 
should be widely used. 

Hwang and Fu (2018) stated that language learners may encounter some 
difficulties when participating in MALL activities. As Wang and Devitt (2022) noted, the 
technical problems of mobile apps, e.g., they are not compatible with all operating 
systems and delay response (Zhou & Li, 2022), are inconvenient to type, copy, and paste 
(Yang & Xie, 2013), the inappropriate design/requirements of the apps, e.g., the activities 
are too repetitive or time-limited, do not meet learners’ needs, or are costly (Yang & Xie, 
2013; Zhou & Li, 2022), and the incompetent skills and overload of learners’ cognitive 
knowledge (Chan et al., 2011; Abdullah et al., 2019), could negatively affect learners’ 
engagement. 

Therefore, some researchers in this review provided suggestions to address the 
above challenges. For instance, guide learners more and provide them with a series of 
long-term learning activities based on their level and needs (Yang & Xie, 2013; Lu et al., 
2014; Chua & Soon, 2021), introduce them more to the culture (Chan et al., 2011), 
encourage learners to use combined input methods (Zhou & Li, 2022), and encourage 
them to think and collaborate rather than giving direct instructions (Boticki et al., 2013). 
Previous reviews, such as Wang and Devitt (2022), also indicated that learners should be 
provided with target training. Hwang and Wu (2014) emphasized that to decrease 
cognitive load, learners should not be provided with additional learning content that 
could be obtained from the real world. 
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Table 3 
Affordances of mobile assisted CSL/CFL learning 

Affordance Source 

Improve learners’ language proficiency Chan et al. (2011); Wong et al. (2012), Lin et 
al. (2016); Ying and Wah (2016); Chee et al. 
(2017); Wong et al. (2017); Lim et al. (2019); 
Kan and Ito (2020); Chua and Soon (2021); 

Luo (2022); Wai et al. (2022) 

Bridge the formal and informal learning, 
create seamless learning contexts, and 
complement the conventional Chinese 
learning 

Wong (2013); Wong et al. (2015); Chai et al. 
(2016); Lan and Lin (2016); Wai et al. (2022) 

Enhance and balance peers’ 
competition/collaboration/interaction by 
posting, commenting, and correcting peers 
artifacts 

Wong and Looi (2010); Wong et al. (2010); 
Wong et al. (2013); Yang and Xie (2013); Lan 

and Lin (2016) 

Demonstrate the Chinese stroke order, 
pronunciation, meaning, translation, etc. 

Zhou and Li (2022) 

Provide instant assessment and feedback Xie and Buckingham (2021); Luo (2022); Zhou 
and Li (2022) 

Increase learners’ motivation, interest, 
confidence, willingness, and engagement, etc. 

Chan et al. (2011); Wong (2013); Yang and Xie 
(2013); Lu et al. (2014); Wong et al. (2015); 

Chee et al. (2017); Wai et al. (2022) 

Enhance learners’ social-cognitive skills, 
critical thinking skills, and problem-solving 
skills 

Wong et al. (2012); Wai et al. (2022) 

Combine technology-supported interaction 
and face-to-face interaction 

Wong et al. (2013) 

Obtain various types of online learning 
resources 

Wong (2013); Lan and Lin (2016) 

Connect language learning with daily 
experiences 

Wong and Looi (2010); Wong et al. (2010); 
Wong et al. (2015) 

Interact with native speakers to complete 
designated tasks 

Chua and Soon (2021) 

Improve learners’ after-class self-directed 
learning 

Wong et al. (2012) 

Reduce teaching workload Boticki et al. (2013); Lu et al. (2014) 

4. Conclusions and recommendations for future studies 

Regarding publication information on mobile-assisted CSL/CFL learning, the distribution 
of reviewed articles was quite uneven, suggesting that there are no international journals 
that mainly focus on this research area. Besides, there was no obvious upward trend in 
this research area, suggesting that more attention should be paid to overseas mobile-
assisted CSL/CFL. The research in this review was mainly conducted in Singapore, 
Malaysia, and Taiwan (China), where Chinese is one of the dominant languages. To 
overcome the language barriers and boost research in this area, cross-border collaboration 
among researchers and/or institutions could be a solution (Gong et al. 2018). 

In terms of research methodology, various theories, and approaches have been 
applied in this field. Mixed research design, short-term duration, and medium sample size 
were most frequent. Various methods were used for data collection. Descriptive analysis 
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was the most commonly used method for data analysis. In this regard, Hwang and Fu 
(2018) recommend a longer treatment duration, larger sample size, and mixed research 
methods. Besides, the theoretical foundations/frameworks should be elaborated to pave 
the way for their research. Moreover, more advanced data analysis methods should be 
used to improve the generalizability of their research findings. 

Regarding the respondent characteristics, the majority of respondents were 
selected from tertiary and primary education. As Wang and Devitt (2022) stated, there is 
an obvious research gap to include younger learners in computer/mobile-mediated 
CSL/CFL learning, including in the field of mobile-assisted CSL/CFL learning. Besides, 
more attention should also be paid to secondary learners. Most learners in these reviewed 
articles were CSL/CFL beginners or had a mixed level, and none of them had an 
intermediate or advanced level. Moreover, few articles identified the benchmark for 
measuring learners’ CSL/CFL level. Therefore, it is suggested that future studies better 
specify learners’ Chinese proficiency and benchmarks, and focus more on intermediate 
and advanced learners. Most activities were conducted in mixed learning contexts, 
followed by indoor/classroom and outdoor/outside classroom. Regarding this issue, 
Hwang and Fu (2018) noted that more attention should be paid to adults who learned 
outside the school environment. 

Concerning mobile technologies, this review found that the most commonly used 
mobile devices were mobile phones/smartphones, followed by tablets and handhelds. 
Although the compatibility of mobile applications with different operating systems is 
very important, not too many articles specified the operating systems used. The most 
commonly used mobile applications were cameras of phones, Wiki, and a self-developed 
mobile app, i.e., the Chinese-PP app. Future studies could use different types of mobile 
devices and different types of mobile apps, or even develop mobile apps to facilitate 
overseas CSL/CFL learning. They should pay attention to the compatibility of mobile 
apps with different operating systems. 

Pertaining to the research findings of the reviewed articles, the majority of them 
focused on investigating Chinese proficiency, followed by learners’ learning 
experience/behavior, and perception/motivation. Future studies should pay more attention 
to various research foci, such as the higher-order thinking skills recommended by Hwang 
and Fu (2018). Besides, although mobile-assisted CSL/CFL learning has many 
advantages, future studies should highlight the potential challenges for learners, 
recommend appropriate apps for learners, and provide them with sufficient training. 

5. Limitations of the review 

First, to narrow down the selection of articles, only those that satisfied the inclusion 
criteria were included in this review, which as a result excluding lots of articles, such as 
those published in other databases or in other types of publications (e.g., chapters, 
proceedings. etc.) or not within the time span. Consequently, future reviews could adjust 
their inclusion criteria to provide a more comprehensive picture of overseas mobile-
assisted CSL/CFL learning.  

Second, although the search strategy, research protocol, and coding schemes of 
this systematic review referenced several previous reviews and were revised during data 
collection to cover most research details, due to the inevitable subjectivity of a single 
researcher, some articles may not be included in the review despite meeting the criteria. 
Therefore, future studies should involve two or more independent researchers to classify 
and analyze the data. 
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