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Abstract 

The use of mobile technologies has increasingly changed how students learn in the digital age. 
This study examined the effectiveness of using a mobile application called Shanbay Dan-Ci 
(SBDC) for acquiring new English vocabulary. Participants included 70 Chinese undergraduate 
L2 learners. Following a quasi-experimental design, two groups of L2 learners were randomly 
assigned to two conditions: using the mobile-assisted language learning (MALL) application or 
using traditional wordlists. A mixed methods approach examined the effectiveness of using 
MALL applications in developing L2 learners’ vocabulary knowledge and exploring L2 learners’ 
vocabulary learning experiences. Results indicated that L2 learners who used SBDC 
outperformed those who used wordlists, though the difference was not statistically significant. 
The results also revealed that L2 learners’ SBDC learning experiences were highly impacted by 
certain learning features and strategies such as personalized learning, rich content, and 
collaboration. The discussion concludes with possible reasons for the statistically insignificant 
findings, the challenges of learning in a mobile environment, and implications and directions for 
future research. 
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Introduction 

 The rapid development of mobile technologies has provided rich opportunities for 
embedding diverse resources and communicative features into second language (L2) learning. 
Using mobile devices to learn languages has gained popularity among language-teaching 
practitioners and researchers (Chwo et al., 2018). Mobile-assisted language learning (MALL) has 
the potential to cease limitations of physical location and time (Kukulska-Hulme, 2009) and 
facilitate learning in a more collaborative, authentic, and natural way (Komppa & Kotilainen, 
2018; Lotherington, 2018).  

Scholars regard vocabulary as a key component for achieving proficiency in a second 
language (Schmitt, 2008; Nation, 2022; Masrai, 2023). Unfamiliarity with certain words may 
slow or even stop the flow of information processing, as learners’ attention might be focused on 
single words rather than full sentences (Nation, 2022). Thus, vocabulary learning is necessary to 
optimize L2 acquisition (Nation, 2022), and L2 teachers, researchers, and learners continuously 
seek effective strategies to learn vocabulary (Schmitt & Schmitt, 2020; Nation, 2022). As 
Castañeda and Cho (2016) observed, research on mobile-assisted language learning (MALL) 
tends to follow two primary trajectories: (a) descriptive studies that detail the implementation of 
mobile learning interventions, and (b) outcome-focused studies that examine the learning gains 
facilitated by MALL. However, beyond implementation and learning outcomes, learners’ 
perceived learning experiences remain underexplored. In particular, there is a need to investigate 
which mobile app features learners find most useful and how they engage with these features to 
support vocabulary acquisition. While the iPAC framework (Kearney et al., 2019) has identified 
key design principles (i.e., personalization, authenticity, and collaboration) that can optimize 
mobile learning strategies, little is known about how learners perceive and interact with these 
features during vocabulary learning. 

Moreover, several challenges in vocabulary instruction have been identified, such as limited 
instructional time, the need for repeated exposure and rehearsal, and constrained peer interaction 
(Nation, 2022), especially in large classroom settings common in Chinese L2 learning contexts. 
These barriers raise questions about whether mobile-assisted vocabulary learning can effectively 
address such limitations by enhancing both vocabulary learning outcomes and learners’ learning 
experience. To address these gaps, the present study investigates the effectiveness of a mobile-
assisted vocabulary learning tool and explores learners’ perceptions of its features in supporting 
explicit vocabulary learning among native Chinese speakers learning English. 

Literature Review 

Second Language Vocabulary Learning Strategies 
Research has summarized some persistent and well-documented challenges in learning 

vocabulary including (a) the large amount of vocabulary necessary to enable L2 learners’ 
successful use of the language; (b) the different levels of knowledge needed for recognizing and 
using a word; and (c) the time necessary for sufficient rehearsal and consolidation of vocabulary 
to avoid forgetting (Nation, 2022; Schmitt, 2010). To overcome these barriers, two main 
vocabulary learning strategies have demonstrated success: implicit and explicit vocabulary 
acquisition (Ellis, 2015; Schmitt, 2010). Implicit vocabulary acquisition argues that vocabulary is 
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acquired unconsciously through exposure to varying contexts, while explicit vocabulary 
acquisition indicates that the new vocabulary acquisition process can be effectively facilitated by 
metacognitive strategies: (a) identifying unfamiliar words; (b) attempting to infer words from 
contexts by using dictionaries or consulting experts; and (c) consolidating the new vocabulary by 
repetition, semantic, or imagery mediation techniques. Further, Ellis (1995, 2015) argued that 
vocabulary acquisition involves complex learning processes; for example, perceptual vocabulary 
knowledge such as phonetic and pattern recognition will likely be acquired implicitly via 
exposure while semantic knowledge will likely be learned explicitly. Semantic elaboration and 
imagery mediation are used as “deep processing” strategies for better learning results (Ellis, 
1995).  

 
Recent research focuses on both implicit and explicit vocabulary teaching. Specifically, 

implicit vocabulary teaching includes lexical glosses and dictionary use, whereas explicit 
vocabulary teaching involves reading plus exercise and explicit instructions (Nation, 2022). 
According to Ma (2009), the implicit method provides richer contexts for learners but often 
results in a low retention rate. Although researchers advocate implicit vocabulary learning as the 
main source for acquiring new words in contexts, studies indicated that explicit vocabulary 
learning strategies are also important supplementary resources to help L2 learners build an 
adequate vocabulary. Mobile-assisted L2 vocabulary learning has been shown to enhance both 
affective learning (e.g., self-regulatory and metacognitive skills) and cognitive learning (e.g., 
word decoding, automation through repetitive practice) (Elaish et al., 2019; Fathi et al., 2018; 
Kohnke, 2020; Okumuş, 2023). These improvements are often achieved by integrating 
technology features such as goal setting, peer interaction and competition, and personalized 
learning plans (Castañeda & Cho, 2016). 

Vocabulary Knowledge and Learning Outcomes 
Anderson and Freebody (1981) first developed the concepts of breadth (i.e., how many 

words are known) and depth (how well those words are known) of vocabulary knowledge as two 
fundamental dimensions to measure vocabulary knowledge. As Nation (2022) explained, 
receptive vocabulary use is the ability to perceive the form and retrieve its meaning in reading 
and listening contexts, while productive vocabulary use is the ability to retrieve and produce the 
spoken or written form and express one’s meaning. Nation (2022) found that knowing a word 
generally involves three levels: form, meaning, and use. Form includes spoken, written and word 
parts; meaning covers form and meaning, concept and referents, and associations; and use refers 
to the word’s grammatical functions, collocations, and constraints on use. Receptive vocabulary 
knowledge refers to the ability to recognize the form-meaning linkage of a word, which 
represents an initial stage of the vocabulary depth dimension. Common assessment techniques 
for measuring form-meaning linkage include matching tasks, multiple-choice questions, 
translation exercises, and gap-filling activities (Sonbul, 2012). Linking form and meaning is 
beneficial, as it assesses whether learners can recall the meaning of a target word during reading 
or listening and retrieve its form or pronunciation when seeking to express the meaning (Nation, 
2022). Thus, our study investigates how a mobile app serves as an explicit vocabulary learning 
tool improving L2 learners’ form-meaning linkage knowledge, focusing on receptive vocabulary 
knowledge. Specifically, the dimension of vocabulary breadth. 
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The Personalization, Authenticity, and Collaboration (iPAC) Framework 
This study used iPAC mobile learning as the framework (Kearney et al., 2020). Grounded in 

sociocultural theory, the iPAC framework highlights the unique affordances of mobile learning 
and consists of three dimensions: personalization, authenticity, and collaboration (PAC) 
(Kearney et al., 2020). Each dimension includes two sub-dimensions: the personalization 
dimension includes agency and customization; the authenticity dimension captures context and 
task; the collaboration dimension consists of conversation and co-creation. 

 
Figure 1 

The iPAC Framework 

 

Note. The triangulate framework comprises three key components: personalization, authenticity, and collaboration. 
Positioned at the center of this framework are the interconnected elements of time and space. 

 
This framework focuses on mobile learning beyond the tools (e.g., mobile devices, 

educational applications) and emphasizes the impact of learners’ interaction. Stemming from 
Vygotsky’s (1978) sociocultural learning theory, the iPAC framework suggests that learning is a 
social endeavor that can be modified through the mediation of mobile tools (Kearney et al., 
2012). This study adopted the iPAC framework to explore learners’ vocabulary learning 
experiences within a mobile environment. It was deemed an appropriate fit for the study based 
on the following: (a) the intervention activity occurred in a mobile environment that matches the 
distinction of the iPAC framework; (b) this study’s embedded apps had several interactive 
features that allowed learners to engage and communicate within the learning community; (c) the 
application afforded personalized plans and supported adaptive learning for learners to interact 
with the content based on their learning progress. Table 1 outlines how the design of this study 
aligns with the iPAC framework. Key indicators are detailed in the fourth column.  
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Table 1  

Dimensions and Key Indicators of the iPAC Framework as Applied in the Current Mobile-
Assisted Vocabulary Learning Study 

Dimensions Sub-
dimensions 

Definition Indicators elucidating the 
alignment of the study with 
the framework 

Collaboration  Conversation  “The extent to which 
learners hold conversations 
around or through the 
mobile device with peers, 
teachers and other experts” 
(Kearney et al., 2019, 
p.753). 

A social media group was 
created comprising 
consenting participants. 
Within the social media 
group, learners could ask 
questions and communicate 
with both instructors and 
peers. 

Co-creation “The extent to which learners 
use a mobile device to co-
create digital content and 
share information, data and 
artefacts” (Kearney et al., 
2019, p. 754). 

Learners were prompted to 
post their achievement 
badges, learning trajectories, 
or questions within the 
established social media 
group. 

Personalization Agency “The extent to which 
learners have control over 
the place (physical and/or 
virtual), pace and time they 
learn, and autonomy over 
their learning content” 
(Kearney et al., 2019, p. 
754). 

Learners had the flexibility to 
access vocabulary learning 
content anytime and from any 
location through their mobile 
devices. 

Customizatio
n 

“The extent to which 
learners can customise their 
m-learning experience, both 
at the level of the tool (e.g., 
choice of apps, or the device 
itself) and the activity (e.g., 
adaptations of activity or 
challenge levels 
automatically provided by 
the app to suit the learner)” 
(Kearney et al., 2019, p. 
754). 

In this study, all learners used 
the same application. They 
configured their vocabulary 
study agendas and objectives 
based on their individual 
needs and requirements. The 
application also devised a 
vocabulary revision schedule 
based on the learner’s 
proficiency. 

Authenticity Context “The extent to which 
learners’ mobile learning 
experiences are enhanced by 

Audio, pronunciations and 
multiple example sentences 
were made available to assist 
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realistic, meaningful 
content, or through ‘in situ’ 
learning in relevant physical 
and/or virtual settings” 
(Kearney et al., 2019, p. 
754). 

learners in understanding the 
target term in various 
contexts. 

Task “The extent to which the 
mobile learning activities 
are realistic and offer 
activities relevant to the real 
world; and the extent to 
which the tasks and 
associated processes require 
use of apps and tools that 
replicate those of real-world 
practitioners.” (Kearney et 
al., 2019, p. 754) 

For each target word, the 
application incorporated 
example sentences from past 
CET 6 readings, aiding 
learners in their preparations 
for subsequent examinations.  

 

The Ambiguous Impact of Mobile Assisted L2 Vocabulary Learning 
As mentioned earlier, L2 teachers have limited class time to teach vocabulary (Nation, 

2022). Thus, it is necessary for both L2 teachers and learners to find an efficient self-directed 
strategy to learn vocabulary outside of the classroom. Mobile learning is recognized as an 
effective approach to bridging formal classroom instruction and informal situated learning 
experiences (Cochrane & Narayan, 2016). The personal and portable nature of mobile devices, as 
Kukulska-Hulme (2008) noted, enables continuous access to learning materials across various 
contexts. Learners find mobile learning more convenient, allowing them to access materials 
anytime, anywhere, so they can divide the learning into small chunks (Sung et al., 2016). This 
flexible structure aligns with cognitive principles such as microlearning and the spacing effect, 
both of which have been shown to enhance retention and long-term memory.  

In addition, learners’ perceived learning perceptions toward a learning tool were found to 
be a crucial factor that impacts learning effectiveness and motivation (Habib et al., 2022; Li et 
al., 2021). For example, Castañeda and Cho (2016) found improvements in language accuracy 
and learning confidence among students using mobile applications. Li et al. (2021) also found 
that learners’ enjoyment while interacting with the mobile app positively influenced their 
perceived learning. However, Sharples (2006) noted that initial motivation might wane over 
time, highlighting the need for exploring sustained engagement strategies. 

Despite the growing body of research, MALL studies face several challenges. Burston 
and Giannakou (2022) pointed out many studies are limited by small sample sizes (i.e., N < 10) 
or short treatment durations (i.e., T < 4 weeks), which can affect the reliability of results. In 
addition, with the continuous evolution of mobile technologies, the effectiveness of mobile-
assisted vocabulary learning remains varied. While some research reports positive outcomes (e.g. 
Castañeda & Cho, 2016; Wu, 2015; Chen et al., 2019), others find no significant results 
(Stockwell, 2007, 2010; Tosun, 2015). Stockwell (2010) noted that learning on mobile devices 
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requires more time compared to PCs. The increased time demand may contribute to user fatigue 
or reduced attention span, which are important factors to consider when evaluating the 
effectiveness and sustainability of mobile-assisted language learning, especially when discussing 
learners’ engagement and persistence over time. 

Recent studies have begun to address some of these gaps. Polakova and Klimova (2022) 
demonstrated the potential of mobile apps to enhance vocabulary performance and motivation in 
blended learning environments. Li and Hefner (2022) found that students using mobile tools 
outperformed those using traditional paper word lists in vocabulary acquisition. Our research 
builds on this by examining vocabulary learning behaviors outside the classroom in an informal 
setting, which demands higher self-directed learning skills (Cheng et al., 2025). We explore how 
students interact with mobile apps outside the classroom and manage their learning in non-
formal contexts. 

The field of MALL remains uncertain, necessitating additional empirical research for 
deeper exploration (Burson, 2014; Lin & Lin, 2019). The current study aims to build on this 
foundation by focusing on informal, self-directed learning outside the classroom. It examines 
mobile-assisted vocabulary learning through the iPAC framework, which considers 
personalization, authenticity, and collaboration. This research addresses several gaps in the field, 
including the need for longer treatment durations, exploration of informal learning contexts, and 
the application of the iPAC framework to MALL. SBDC, one of the most popular applications 
ranked in the iOS store’s top 13 educational apps, was selected due to its popularity among 
Chinese college students for English vocabulary learning (Li & Wang, 2019). A survey by Wang 
(2020) and Su & Su (2015) revealed SBDC’s appeal stems from its extensive vocabulary 
catalogs, gamification, robust scaffolding, learning analytics, attractive UI, and minimal 
advertisements. This study examined L2 students’ form-meaning linkage of the target vocabulary 
and adopted the Shanbay Dan-Ci (扇贝单词) application (SBDC) as an explicit vocabulary 
learning approach.  

Research Questions 

1. Does the usage of the mobile-assisted vocabulary learning App SBDC improve L2 
learners’ vocabulary form-meaning linkage (VFML) knowledge compared to traditional 
paper wordlists? 

2. What are L2 learners’ perceived learning experiences (e.g., perceived satisfaction toward 
the app features, mobile learning perceptions, vocabulary learning goals, and strategies) 
of using SBDC?  

Methods 

Research Design 
An explanatory sequential mixed methods design was adopted to examine the effect of 

SBDC on L2 learners’ VFML and explore their experiences within the mobile application of 
SBDC (Clark & Ivankova, 2016). In the quantitative strand, a quasi-experiment was conducted 
to examine the effect of SBDC on L2 learners’ VFML through pre- and post-word matching 
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tests. Subsequently, qualitative data from questionnaires and interviews provided insights into 
learners’ experiences and contextualized the quantitative findings. 

Context and Participants 
This study was conducted in a 16-week English course at a large university in Northern 

China in the spring of 2021. Clustered convenience sampling was applied to ensure participants 
had comparable intermediate-level English proficiency prior to the commencement of the 
intervention. They had passed the College English Test 4 (CET 4) before the study and were 
preparing for the College English Test 6 (CET 6) during their participation. A total of 74 
freshmen were enrolled in two sections of the course and each section included the same 
instructor and content (e.g., materials, activities, assessments). Students were invited to 
participate in this study before the course started; all students agreed to participate and provided 
a signed consent form. However, four students missed the post-test and were therefore excluded 
from the study. The remaining 70 participants included 53 (76%) males and 17 (24%) females 
ranging from 18–21 years of age (M = 19.08). Following a quasi-experimental design, 
participants were assigned two conditions based on course sections. One section used the SBDC 
mobile application (experimental group), and the other section used a traditional wordlist 
(control group) to learn English vocabulary. The experimental and control groups included 32 
and 38 participants, respectively. Human subject concerns have been addressed by obtaining the 
approval of Institutional Review Board (IRB). 

Pre-Test Setup and Post-Test Timeline Overview 
Within 10 weeks, both groups completed identical word matching pre-tests via 

Wenjuanxing (an online survey platform that allows users to create, distribute and manage 
survey data), which were randomly selected from the list of CET 6 vocabulary. All participants 
were provided with the same list of English vocabulary words, which were associated with the 
CET 6. The CET 6 is a national test that examines Chinese undergraduates’ English proficiency 
according to the National College English Teaching Syllabuses (Zheng & Cheng, 2008).  

Participants were not given in-class time to learn English vocabulary but were 
encouraged to do so outside of class. The control group was encouraged to share photos of their 
learning notes, while the experimental group was encouraged to share digital learning badges 
within the group. To increase participants’ likelihood of learning English vocabulary either 
through SBDC or the wordlist, a social media group was created for each group (experimental 
and control), which allowed learners to voluntarily share their daily vocabulary learning badges 
(see Figure 3, Screenshot C). It is important to note that social media groups were created for 
both the experimental and control groups to eliminate potential confounding effects of social 
media use on the study outcomes. This decision was made because the badge-sharing activity 
was not a built-in feature of the SBDC app but was instead facilitated through external social 
media platforms. Therefore, to maintain methodological rigor, equivalent social media 
environments were established for both groups. 

Shanbay Dan-ci (SBDC) Application Features 
The SBDC mobile application was used to facilitate the vocabulary learning intervention 

in the experimental group. The interface screenshots of the SBDC were captured in Figure 2 and 
Figure 3, and the authors obtained permission to publish the screenshots from the company. Key 
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features employed in the study include personalized learning plans, audio pronunciations, 
Chinese translations, example sentences, a learning progress dashboard, and badge-sharing 
options. The app also tracks progress and generates reports on vocabulary mastery, learned 
words, and unfamiliar or unknown words. Social features encourage sharing digital badges on 
social media when daily goals are met. For this study, social media groups on QQ were set up for 
badge sharing among participants. Additionally, a digital calendar tracks login and badge sharing 
activities. 
 
Figure 2 

Shanbay Dan-Ci (SBDC) Vocabulary Learning Mobile Interfaces and Involved Social Media 
Groups  

 

  
Screenshot (a)  
Goal-setting page 

Screenshot (b)  
Recognition test page 
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Screenshot (c)  
Recognition test page with example sentence 
as hint 

Screenshot (d)  
Learning page with translations and example 
sentences 
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Figure 3 

Learning Data and Activities 

  
Screenshot (a)  
Learning progress dashboard 

Screenshot (b)  
Daily accomplishment badge sharing 
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Screenshot (c)  
Social media group 

Screenshot (d)  
Log data dashboard 
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Screenshot (f) 
Learning report 

Screenshot (g)  
Control group accomplishment sharing 
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Screenshot (h)  
Control group learning notes example 
 

 

Data Collection 

Quantitative Strand: Vocabulary Form Meaning Linkage (VFML) Knowledge  
Quantitative data were collected through pre-and post-VFML tests (see Appendix B for 

sample questions), which assessed 75 randomly selected words from the 2416 CET wordlist, 
with each test using a different set of words. These tests were validated by three professors and 
demonstrating acceptable reliability (Cronbach’s Alpha = .77) (George & Mallery, 2003). The 
test format was adapted from Webb et al. (2017), which used cluster matching format to increase 
transparency. 

Qualitative Strand: L2 Learners’ Perceived Learning Experiences using SBDC 
To understand the influence of SBDC on learners’ experiences, we conducted qualitative 

analyses guided by the iPAC framework, involving only the experimental group. After analyzing 
the quantitative data, an open-ended survey to evaluate and reflect on features of the mobile 
application was distributed to the experimental group (N = 32), from which eight participants 
were invited with their agreements for a post-course, semi-structured interview. Every student in 
the experimental group completed the open-ended survey, yielding a 100% response rate, and 
from this group, eight students were chosen to participate in interviews. 

Open-ended survey. The survey (see Appendix C for specific open-ended questions) 
was distributed online via Wenjuanxing. Guided by the iPAC framework, the open-ended survey 
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was designed to get more insights into how features in SBDC support personalization, 
authenticity, and collaboration. Participants spent 10–13 minutes completing the open-ended 
survey.  

Semi-structured interview. Eight semi-structured interviews were conducted 
individually with one of the researchers. The interview questions were designed to investigate 
how learners perceived features in SBDC from the aspects of personalization, authenticity, and 
collaboration (see Appendix A for interview questions). All interviews were recorded and 
transcribed verbatim in preparation for data analysis. Each interview lasted approximately 30 
minutes and was conducted online via Tencent Meeting, a video conferencing tool. All interview 
sections were recorded with the informed of each participant.  

Interview case selection. For the interviews, participants were selected based on their 
outcome change in pre- and post-word matching tests. The learning outcome change refers to the 
difference in learners’ vocabulary knowledge between the pre-test and post-test. For the 
interviews, participants were categorized into four groups based on the magnitude and direction 
of their score change: large negative change (≥10-point decrease), slight negative change (<10-
point decrease), slight positive change (<10-point increase), and large positive change (≥10-point 
increase). (see Appendix D for interviewees’ information). Previous studies reviewed that 
learners’ learning outcomes correlated with perceived learning perceptions (e.g., Ozer & Kılıç, 
2018; Mitchell et al., 2005), as such this study selected cases from different learning outcome 
change levels, to determine if there were any perceptual differences among learners in these 
groups. Since there was only one case in the large decrease group, we ended up selecting three 
cases in the slight decrease group.  

Data Analysis 

Quantitative Strand 
Analysis of covariance (ANCOVA) was used to compare post-test VFML knowledge 

across groups while controlling for pre-test VFML knowledge as a covariate. Assumptions, 
including normality (skewness and kurtosis within acceptable ranges), homogeneity of variances 
(confirmed by Levene’s test, F = 0.32, p = 0.57), and homogeneity of regression slopes (met 
with an interaction analysis, F = 2.49, p = 0.09), were satisfied. Notably, although the test for 
homogeneity of regression slopes exceeded the typical significance threshold (0.05), the 
marginal value (0.09) suggests that the ANCOVA results should be interpreted with caution. 

Qualitative Strand 
Coding was performed by a primary researcher and verified by a second coder to enhance 

reliability, using NVivo for qualitative data analysis. Two cycles of coding were conducted in 
accordance with Miles et al., (2014). Both inductive and deductive coding approaches were 
guided by existing knowledge, literature, and the central research questions to ensure alignment 
and trustworthiness in the findings (Braun & Clarke, 2006). Five predetermined aspects 
(collaboration, authenticity, personalization, time, and space) were generated from the iPAC 
framework and guided the coding process.  

In the first cycle of coding, the primary coder adopted a holistic coding approach to first 
comprehend the general meaning of the responses to each question. Then a descriptive coding 
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(Saldaña & Omasta, 2016) strategy was used to generate the initial set of codes. We adopted In 
Vivo coding, using words or short phrases from the participants to generate first-level codes. 
Each code assigns related sentences or short paragraphs as data chunks. A total of 31 first-level 
codes were generated to cluster the segments relating to the research questions. The researchers 
grouped the codes into eleven categories (see Appendix E for the codes and the eleven 
categories).  

In the second cycle of coding, the pattern coding strategy (Saldaña & Omasta, 2016) was 
used to revise, categorize, and summarize the codes generated from the first cycle. The 
categorization of the initial codes led to four themes related to different aspects of the learning 
experience within SBDC. First, the application features enhanced participants’ learning 
experiences with regard to (1) Personalized learning within SBDC, (2) Collaboration supported 
by SBDC, and (3) Rich content. Second, from the interview data, (4) limitations and challenges 
experienced by participants emerged. Next, the identified themes were compared with the iPAC 
framework using a pattern-matching strategy (Miles et al., 2014). We compared patterns of 
similarities and differences across the eight cases with regard to their change-level differences.  

Triangulation and Trustworthiness 
To enhance face validity, two learners with similar characteristics and SBDC experience, 

along with a faculty member in educational technology, reviewed the learning outcomes test, 
open-ended survey, and interview protocol to ensure accurate representation of learners’ 
perceptions using SBDC (Polit & Beck, 2006). Data from open-ended surveys and semi-
structured interviews were collected to ensure triangulation (Merriam and Tisdell, 2016). After 
coding interviews, open-ended survey responses were compared and discrepancies were resolved 
through follow-up meetings with the instructor. Additionally, multiple coders were involved in 
the coding process to increase the internal validity (Merriam and Tisdell, 2016) and reliability. 
Regular research meetings were scheduled to discuss and solve questions and coding 
disagreements during the coding process. Both coders eventually achieved 100% agreement in 
the coding results. (See Appendix E for the coding scheme).  

Results 

Organized by the central research questions, the first set of results presents quantitative 
findings on the effects of SBDC’s mobile-assisted vocabulary learning tool on learners’ 
vocabulary learning outcomes. The second set of results presents qualitative findings on learners’ 
perceptions and experiences organized by four themes: personalized learning, rich content, 
collaborative learning, and challenges of learning in a mobile environment.  

RQ1: The effects of using SBDC on L2 learners’ vocabulary form-meaning linkage (VFML) 
performance 

The descriptive statistics in Table 1 show that L2 learners in the experimental group (M = 
90.42%, SD = .06) scored an average of 1.3 percentage points higher than the control group (M = 
89.12%, SD = .08) in the post-test. However, it’s worth noting that, in the pre-test, L2 learners in 
the experimental group initially scored an average of 1.58 percent lower than the control group. 
These findings suggest that L2 learners who used SBDC for 10 weeks demonstrated superior 
performance compared to those in the control group, despite commencing the study with a lower 
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average entry-level of VFML than their peers in the control group. Notably, although both the 
control and experimental groups showed a decrease in scores from pre- to post-test, this does not 
necessarily indicate a negative effect of the interventions. There are two main reasons. First, 
within-group pre/post comparisons can be misleading, as any observed changes may stem from 
uncontrolled confounding variables. Second, to enhance post-test reliability, in this study we 
excluded pre-test words when randomly selecting items from the 2,416-word CET list, ensuring 
the post-test assessed new vocabulary. While both tests drew from the same source, the randomly 
selected word sets may have differed in difficulty, making direct comparisons problematic. 
Therefore, in the inferential test, we focused on comparing post-test scores between groups using 
ANCOVA, controlling for pre-test scores. 

 
Table 1 

Descriptive Statistics of VFML in Pre- and Post-Test Across Groups 

Group   Test N Mean (%) SD 
Control Group (wordlist)  Pre-test 38 93.31 .06 

  Post-test 38 89.12 .08 

Experimental Group (SBDC)  Pre-test 32 91.73 .07 
  Post-test 32 90.42 .06 

 
Table 2 displays the inferential results of the ANCOVA used to test the effect of using 

the mobile-assisted vocabulary learning application SBDC on L2 learners’ VFML performance 
after controlling for their pre-performance in VFML. Results revealed that the covariate, pre-
performance in VFML accounted for significant variance in L2 learners’ VFML, F (1, 67) = 
4.60, p < 0.05, thus confirming the necessity of this variable’s inclusion in the model. A non-
significant effect of integration of SBDC on VFML was detected, F (1, 67) = 1.02, p = .315. The 
inferential findings imply that while L2 learners who employed SBDC outperformed those who 
used a traditional word list in the post-test, this difference did not reach statistical significance 
after controlling for the baseline VFML scores measured in the pre-test. 

 
Table 2 

ANCOVA Results (Dependent Variable: Post-test VFML) 

Source  Sum of Squares df Mean Square F P value 
Intercept  .10 1 .10 18.85 <.001 
Pre-test VFML 
(Covariate) 

.03 1 .03 4.60 .036 

SBDC versus wordlist 
(intervention) 

.01 1 .01 1.02 .315 

Error 56.73 67 .01  
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RQ 2: L2 learners’ perceived learning experiences of using the SBDC App 
Even though interview participants were selected based on their learning outcome change, 

interestingly, perception differences were not identified between the two groups with extreme 
outcome changes. The four major themes (personalized learning, rich content, collaborative 
learning, and challenges of learning in a mobile environment) are elucidated in the following 
section.  

Theme 1: Personalized Learning Within SBDC 
Repetition and personalized review plan. One of SBDC’s pre-designed features 

mentioned by interviewees was the “review” function. As Fang mentioned: 
 

I found the review function helpful because it forced me to review. Previously, I [didn’t] 
like reviewing. […] But this time the app put the word in front of me and [told] me, “You 
do NOT know this word,” [which forced] me to learn it again. This is very helpful.  
 

The review feature also helped learners correct their interpretations. As Xing indicated: 
 

Sometimes I think I know what it [the word] means, and then I click on “I know this 
word”. When its translation pops up, I find it doesn’t match what I think. Then when I 
review it the next day, I see the word and I remember that I made some mistakes on this 
word.  
 

Qing also found the app to be more helpful than a paper book or wordlist:  
 

Previously [when using the paper book to learn vocabulary], if there was a word that I 
[was] not familiar with, I learned it once and after that, I didn’t review it at all. On the 
opposite, the app will keep showing me the word that I am not familiar with until I 
remember it.  
 
Self-checking and reflecting. The pre-set instructional design offered learners time to 

self-check and guess the meaning based on context provided by the example sentences. For 
example, Fang expressed:  

 
I look at the example sentence and guess what it means. In sum, I recall the meaning of 
the word according to the format, or I recall the meaning of the word in the context by 
using example sentences. These two are the most important to me. 
 
Goal-setting. One of the features that interview participants mentioned was the goal-

setting feature that is embedded in the app. The auto-generated plan of study provided learners 
with clear information for daily tasks (i.e., the number of new words to be learned and the 
number of review words remaining), as well as estimated finish time to help learners design the 
learning plan according to their needs. Fang shared,  

 
I know I have to learn 2,416 words in 3 months in order to make myself well prepared for 
the CET 6 […] I pushed myself so hard and I felt tired during the learning process. 
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However, I [couldn’t] finish the list if I didn’t set up the plan, so I appreciate it. The 
learning process was tough, but I appreciate it.  
 
Throughout the learning process, the app allowed learners to modify their goals based on 

their learning pace. Lu described,  
 
Initially, I set up 200 new words per day. I modif[ied] the daily goal to 50 new words, 
which [was] manageable. If I wanted to continue, I [could] click on “Continue”. 
  

 Self-monitoring: Recognizing learning progress. The learning dashboard page 
embedded in the app recorded learners’ learning data. According to the open-ended survey 
responses, there is a dashboard that allows learners to track learning progress, time spent, and log 
frequency. Four survey respondents mentioned that they felt rewarded when their persistence and 
progress were acknowledged between learning activities.  

 
Further, the daily learning report page (Figure 8) provided learners the opportunity to 

recognize their overall progress, personal strengths, and opportunities for growth. Han found the 
learning report page particularly helpful and stated:  

 
The report page tells me how many “new words” and “review words” I have mastered. 
Now, my mastery rate is between 65%–75%, which means I know at least 65%-75% of 
CET 6 vocabulary. I think this is a good reference to know my vocabulary level.  

 
Learning environment and time choice. Mobile learning is known for its flexibility in 

that learners can access the material anytime. As indicated by participants in the open-ended 
survey, they learned lexical knowledge in different settings including dormitory, classroom, 
library, bus station, and canteen.  

 
In the interviews, some participants indicated that they did not allocate specific times for 

learning; rather, they occasionally used spare time to complete their daily tasks. For example, Lu 
said he chose different places for vocabulary learning when using a mobile device rather than 
paper books:  

 
I usually learned vocabulary in the dormitory when I was using [a] vocabulary book, which 
is my typical learning place for other subjects as well. When I used my mobile phone, I 
learn[ed] it anytime if I have time. 

Theme 2: Rich Content 
Multiple learning resources: Audio and example sentences. The technology-enhanced 

learning environment has embedded vocabulary translation, audio, and multiple example 
sentences to help learners develop their vocabulary knowledge. In the open-ended survey, 24 
respondents indicated that they found the audio helpful because (a) it helped them correct 
inaccurate pronunciations and (b) it enhanced students’ capability of memorizing new words. 
Xing explained:  
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Audio and example sentences are the most helpful features of the app. By adding 
pronunciation and pop-up example sentence, you [as a learner] can quickly reflect the 
meaning and has a deep impression of the word.  

Rong agreed that the audio helped activate his visual and auditory senses, which enhanced his 
memorization of the target word:  

I didn’t pay much attention to pronunciation when I was using a book to memorize 
vocabulary. In the App, it will automatically pop up the word pronunciation and read the 
example sentence for me. I feel like not only my eyes are learning, but also my ears. 

Theme 3: Collaborative Learning Supported by SBDC 

Social interaction: Badge sharing. Overall, participants found badge sharing to be 
helpful reminders for ongoing learning. For example, Xing said:  

When I was browsing Weibo or playing games, there [were] some messages from the QQ 
group showing that my peers are sharing the badge. I knew it wouldn’t take a long time to 
complete today’s task, so I would rather open the app and finish it. It [was] a good 
reminder for me. 

Interestingly, Qing found some social incentives by sharing the badge. One of QQ’s features 
involves rewarding a “spark” icon to users who participate in the conversation for more than 
seven days. Qing said the “spark” icon became her motivation to persist in the learning activity 
and share the badge:  

If I skip[ped] my learning for a day, my spark icon disappear[ed]. […] I wanted to avoid 
this, so I follow[ed] the pace and complete[d] my [vocabulary learning] task on time.” 

Hong also found that badge sharing supported his learning persistence:  

Badge sharing push[ed] me to learn it every day. […] It was hard for me to persist. 
Sometimes I am just lazy to do it [vocabulary learning]. I see that everyone is sharing the 
badge. Then I feel like I have to complete today’s learning task, and I go ahead and finish 
it. 

Fang said he was able to finish the CET 6 vocabulary list learning goal mainly because of the 
badge sharing activity:  

It is very necessary for me to have the QQ group share the badge. I bought two books for 
my CET 4, but the final result is that I never opened them. So, I am proud that I have 
finished learning the vocabulary list of CET 6 this time. 

Theme 4: Challenges of Learning in a Mobile Environment  
Content limitation. In the interviews, learners indicated that their receptive vocabulary 

knowledge increased but felt that productive vocabulary knowledge was not emphasized 
throughout the process. For example, Han indicated, “my expectation of learning vocabulary 
within the app is to recognize the meaning in the reading process, but I don’t think I know how 
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to use the new word in writing and speaking because the app didn’t introduce related 
knowledge.”  

Further, Fang criticized the app’s focus on connecting a word’s form and meaning 
without providing opportunities to learn other areas of vocabulary knowledge (e.g., spelling, 
grammar functions, and collocation). Fang explained:  

It [the vocabulary learning activity] helped me in reading tasks, but I don’t know how to 
use it and when to use it. How can I know if I “remember” the word?  

 Distractions. Participants found it hard to concentrate in a mobile learning environment. 
Lu shared:  

I usually finish my daily task in the dormitory or canteen because I want to use the spare 
time to finish the task. However, I found it hard to concentrate because there are so many 
distractions. Some notifications or messages are also very distract[ing]. 

Some learners indicated too much multimedia information was distracting and 
overwhelming. For example, Fang said: “I was using another app that provides pictures related to 
the target words. Some pictures are confusing and unspecific, so I was distracted by the picture 
instead of focusing on memorizing the meaning of the new word.”  

 Usability issues. Participants were also dissatisfied with the quality of the app, which 
contributed to their giving up on the learning goal. Ming explained: “The app adds all newly 
learned vocabulary to the review list. I have to click on ‘remove this word from my list’ so it will 
remove. It is dumb.”  

Mobile learning acceptance. Although digital learning has gained popularity and is 
widely used among college students, the general acceptance of mobile learning environments 
varies. As Lu indicated: “I don’t like learning with digital devices. I would prefer to use a paper 
list to learn.”  

Compared to paper books, mobile vocabulary learning is more flexible; however, this 
does not always benefit learners. For example, Han said: 

Paper books might be better for me because I would take the learning activity seriously. 
For example, I will allocate a specific time and find a quiet place to learn if I use a paper 
book. That would become a routine for me.  

Discussion 

This study distinguished itself from previous studies in several ways. Firstly, the 
treatment duration extended to 10 weeks, which could be considered a longer treatment duration 
(Lin & Lin, 2019). Secondly, the study was conducted in informal settings and offered learners 
enhanced autonomy in their learning process—a factor seldom encountered yet and was highly 
valued in mobile-assisted vocabulary learning research (Lin & Lin, 2019). Although mobile-
assisted vocabulary learning research has proliferated since the 2000s (Burston & Giannakou, 
2022; Lin & Lin, 2019), limited studies contextualized mobile-assisted vocabulary learning 
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within the iPAC framework, which concentrates on the personalization, authenticity and 
collaboration dimensions of mobile learning. This study highlights and interprets students’ 
technological usage through the lens of iPAC. As the use of digital devices and mobile software 
proliferates, it is necessary to explore ways to leverage technology for learning (Kearney et al., 
2020). Research question one investigated if the SBDC experimental group demonstrated 
significant vocabulary acquisition improvement compared to the control group. Results revealed 
that participants in the experimental group had a lower level of VFML performance than the 
control group at the beginning and ended up outperforming the control group in the post-test, 
although the difference in the post-test was not statistically significant. This result aligned with 
Burston’s (2015) meta-analysis of 291 MALL studies, which found four vocabulary-focused 
studies that revealed no significant improvement in learning outcomes using mobile Apps. 
Several potential reasons may explain the insignificant results. First, vocabulary learning is an 
incremental process that requires long-term investments (Nation, 2022). As Lin & Lin (2019) 
noted, treatment duration is a key factor that moderate the effect of mobile-assisted vocabulary 
learning. Even though a 10-week intervention has been considered a comparatively long 
treatment duration in the MALL field (Burston, 2015), it is still not enough to observe a 
significant vocabulary acquisition improvement. In addition, observations from the social media 
group indicated that control group learners engaged in note-taking. Note-taking had been 
recognized by previous researchers as a key strategy for vocabulary learning as it allows learners 
to actively reflect on their learning process (Jin & Webb, 2021). This reflective practice is 
recognized as a self-regulatory behavior strategy, which has been shown to have a strong 
correlation with learning outcomes (Cheng et al., 2025). Furthermore, due to the voluntary nature 
of the research, students’ time spent on vocabulary learning varied. Kojic‐Sabo and Lightbown 
(1999) noted that time spent and learning independence (i.e., autonomous sourcing, practice 
opportunities, personalized activity preference) significantly impact the vocabulary learning 
outcomes. They found that increased time and effort in vocabulary study led to greater 
vocabulary learning success. Given the fact that this study dates back over two decades, 
questions arise about its applicability in the context of MALL. Do digital tools inspire L2 
learners to invest more time in vocabulary study and enhance their autonomy, or does MALL 
lead to a more efficient learning process with less time invested but improved outcomes? Can 
digital tools equalize learning time and effort, or do they reinforce learner independence gaps? 
Further research is needed to answer these questions. 

 Moreover, the lasting impact of mobile-assisted vocabulary learning on learning 
outcomes remains unclear. As noted by previous researchers (Sung et al., 2015; Lin & Lin, 2019) 
on the ongoing issue of MALL: distinguishing whether the language learning improvements are 
genuinely due to the mobile learning intervention or just from the novelty effects of mobile 
technology’s advanced features. Future research is called to track changes in learners’ attitudes 
over time and consider extending the duration of the intervention for a more precise conclusion. 

 Regarding the second research question, while SBDC was deemed helpful for its 
engaging learning design, challenges and concerns were also identified. In the following section, 
we will explore how the findings of this study correspond to or deviate from prior literature 
based on the iPAC framework. Concluding thoughts, along with recommendations and 
implications, will be addressed at the end. 
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Personalization Dimension  
Kearney et al. (2020) defined mobile learning personalization as the learning tool’s 

flexibility allowing learners to tailor their learning activities by time, pace, and location based on 
individual needs and preferences. Findings in the qualitative part amplify the personalization 
dimension of the iPAC framework from the perspective of individualized goal setting; 
personalized review plans; repetition; self-check and monitoring; rich learning resources. These 
features align with criteria in Nation’s Technique Feature Analysis (NTFA), which is used to 
evaluate the effectiveness of a vocabulary learning activity. According to the NTFA (Nation, 
2022), a productive vocabulary learning activity should involve: motivation (e.g., clear 
vocabulary learning goals); noticing (e.g., increased awareness of new vocabulary learning); 
retrieval (e.g., multiple retrieval, recall, and spacing repetition opportunities); varied use (e.g., 
marked change that involves the use of other words); retention (e.g., meeting and linking the 
correct form and meaning) (p. 103).  

Aligning with previous research (Cheng et al., 2025; Li et al., 2021) that emphasizes the 
role of goal setting and learning progress monitoring in undergraduates’ learning with 
technologies, this study found these features fostered metacognition. Students benefited from 
setting goals, tracking, and reflecting on their progress, which is crucial for mobile learning’s 
objective of enabling learning beyond classrooms (Kearney et al., 2020). The goal-setting and 
progress monitoring features supported learners’ autonomy in managing and reflecting on their 
learning progress (Li et al., 2021). In addition, Xu and Richardson (2024) found that certain app 
features, such as badge-sharing, can effectively enhance students’ self-regulation skills, such as 
time and environmental management, goal setting, and self-evaluation. The personalization of 
learning plans, particularly the tailored review of vocabulary, facilitated efficient learning by 
focusing on individual needs. This method leverages the spacing effect—revisiting material after 
intervals—for effective vocabulary acquisition (Nation, 2022), reinforcing the concept of 
dividing content into small chunks for improved knowledge retention (Giurgiu, 2017).  

Collaboration Dimension 

The study illuminated the collaboration dimension within the iPAC framework, 
emphasizing conversation and co-creation as described by Kearney et al. (2020). Learners were 
motivated by observing other peers’ vocabulary learning progress in the badge sharing activity, 
aligning with the framework’s call for collaborative, relevant activities in mobile learning. 
Furthermore, Consistent with social cognitive theory, observing peers’ progress (i.e., behavior 
modeling) enhances learners’ self-efficacy and learning strategies (Compeau & Higgins, 1995). 
This is a valuable gamification feature that facilitates L2 vocabulary learning.  

Although L2 learners benefit from MALL tools in many aspects, there are challenges in 
leveraging the full communicative potential of mobile technologies for language learning 
(Kukulska-Hulme et al., 2017; Burston, 2015). In this research, students shared achievements via 
badges but lacked deeper interaction, such as discussing learning experiences or seeking peer or 
instructor support within the app. Strategies that can foster further interaction and engagement 
among students require further exploration. 
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Authenticity Dimension 

Kearney et al. (2020) frame authenticity in learning through relevant context and real-world 
tasks. Although the mobile-assisted vocabulary learning activities in this study incorporated 
authentic elements, the qualitative data revealed limitations in providing comprehensive 
vocabulary knowledge. SBDC’s design focused predominantly on receptive knowledge, leaving 
learners less prepared for productive application in speaking and writing. This input-centric 
approach resulted in superficial vocabulary acquisition, echoing concerns by Bahari et al. (2022) 
about the digital learning focus on receptive skills. This finding aligns with Mahdi’s (2018) 
meta-analysis which concluded that most mobile-assisted vocabulary learning studies focus on 
the receptive area of knowledge. This further aligns with Schmitt & Schmitt’s (2020) conclusion 
that learning vocabulary from a wordlist enables students to learn limited aspects of knowledge 
(i.e., word form, meaning, form and meaning linkage), but ignores the depth of the knowledge 
which makes it difficult for learners to apply target words in speaking and writing tasks. While 
an explicit vocabulary learning strategy is an effective way to expand vocabulary size, massive 
reading and implicit learning remain the main sources of acquiring new vocabulary. Both L2 
learners and educators need to recognize the value of integrating explicit and implicit vocabulary 
learning strategies. Beyond merely using mobile-assisted vocabulary learning tools as 
supplemental resources, it is crucial to enhance exposure to the target vocabulary within 
authentic English contexts. 

Overall Mobile Learning Experiences 

Maintaining concentration in a mobile learning environment can be challenging. This is 
unsurprising given the fact that mobile devices were originally designed for entertainment and 
communication purposes. Using mobile devices for learning and pedagogy is an ongoing area of 
exploration (Kearney et al., 2020). In this study, participants had trouble concentrating on 
learning due to distractions in both physical and online environments. For example, some 
learners did not allocate a specific time or reserve a location to proceed with the learning task but 
instead chose to complete the daily learning task in a dormitory, bus station, or canteen. 
Although the informal environment provides extra flexibility for learners, it also adds 
distractions (Kearney et al., 2020). In addition, instant messages, notifications, and phone calls 
can interrupt the learning process. The challenges identified in this study echo those noted in 
previous research findings. For example, technological constraints, including insufficient cellular 
network or limited wireless access, small screen, short battery, can impede learning (Criollo et 
al., 2018, 2021; Dashtestani, 2016; Saikat, 2021). Personal learning choices, such as 
unwillingness to try new software, limited experience in using mobile devices to learn, could 
also hinder learners’ engagement within the mobile learning environment (Dashtestani, 2016; 
Criollo-C et al., 2018, 2021; Saikat, 2021), particularly among aged learners (Saikat, 2021). In 
addition, incompatibility with social norms, such as source of distraction, fail to facilitate 
collaboration in real learning settings, additional efforts to facilitate mobile learning activity, 
privacy concerns, limited communication opportunities or technology anxiety can pose 
significant challenges for learners (Saikat, 2021; Criollo-C et al., 2018, 2021). Besides, several 
limitations of the App were also identified from the qualitative results. For example, there was a 
lack of opportunities for students to acquire productive vocabulary knowledge, environmental 
distractions posed challenges, self-evaluation opportunities were limited, and the app was not 
sufficiently intelligent to create personalized vocabulary study plans (see Section 6.2.4 Theme 4: 
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Challenges of Learning in a Mobile Environment for more details). These findings echo previous 
studies indicating that mobile language learning, especially mobile vocabulary learning, should 
strive to create a more contextualized, personalized, and socially interactive environment to 
better facilitate students vocabulary learning (Kukulska-Hulme et al., 2017; Lin & Lin, 2019; 
Stockwell & Hubbard, 2013; Tommerdahl et al., 2024). 

Limitations 

Several limitations are present in this study. First, while the intervention duration of 10 
weeks is considered long by some standards (Burston 2022; Lin & Lin, 2019), it may not be 
sufficient to assess vocabulary retention fully. Given that vocabulary acquisition is a gradual 
process, significant gains might not be evident within a brief four-month timeframe. Future 
studies might benefit from lengthening the intervention period to observe potential differences. 
Second, this research primarily centered on learners’ passive knowledge, specifically the linkage 
between form and meaning. Subsequent research might broaden its focus to explore other facets 
of vocabulary acquisition, such as lexical depth and fluency. In addition, this study included 70 
participants (N = 38 in the control group and N = 32 in the experimental group), which is a 
relatively small sample size for detecting statistically significant effects. While ANCOVA was 
employed to control for initial differences in performance, the limited sample size may reduce 
statistical power and increase the risk of a Type II error. However, this limitation was mitigated 
by our follow-up qualitative analysis, which triangulated the quantitative data and provided 
deeper insight into the participants’ learning experiences. Nevertheless, future studies should 
consider recruiting a larger sample to enhance statistical power and generalizability. Lastly, 
despite efforts to ensure that the control group used traditional paper-based materials and the 
experimental group utilized the mobile app, there’s a possibility that some participants in the 
control group accessed the app without reporting. 

Conclusion 

This study examined the impact of mobile applications on L2 learners’ English 
vocabulary learning. In the digital age, mobile technology, including mobile language learning, 
has been applied to promote flexible, self-directed learning. Various mobile vocabulary 
applications are available on the market, but limited research explains how they impact the 
learning process and whether they are effective in improving learning outcomes. This study 
found that mobile application users’ learning outcomes will not significantly improve in a short 
period. However, the mobile application’s digital dashboard function facilitates peer monitoring 
and promotes the metacognitive learning process. The affordance of the mobile application itself 
supports flexible use, which allows learners to learn anywhere and anytime; in this study, 
participants shared their daily accomplishments within the social media group, which served as a 
self-monitoring process. This article provides up to date insights into the effects of mobile 
application use on vocabulary acquisition for L2 learners, teachers, and mobile application 
designers. Nevertheless, as asserted by Nation (2022), technology tools can facilitate vocabulary 
learning but do not magically improve vocabulary learning. L2 learners may note that expanding 
vocabulary size is a long-term commitment.  
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In addition, this article provides insight into the effects of mobile application use on 
vocabulary acquisition for L2 learners, teachers, and mobile application designers. Regarding 
implications, L2 learners should note that expanding vocabulary size is a long-term commitment. 
While teaching vocabulary is not the main objective during class time, L2 teachers can embed 
technology-based activities to enhance vocabulary acquisition beyond the classroom. This is 
especially true for L2 teachers who have large classes, allowing them to use mobile technology 
to further support personalized learning. In addition, technology can potentially help teachers 
create collaborative opportunities in the class, so learners can benefit from observing peers’ 
learning strategies. Although learners in the 21st century have been recognized as “digital 
natives” (Prensky, 2010), they do not necessarily know how to incorporate mobile technology 
into their learning. Thus, when embedding mobile technology, L2 teachers should be aware of 
the different needs of learners and consider alternative ways for learners who are not comfortable 
learning in a mobile environment. Lastly, it is essential for software designers to understand the 
cognitive process of vocabulary acquisition and explore additional features such as multimedia 
resources, language contexts, and grammar usage to better assist users’ vocabulary acquisition.  

The study unearthed an intriguing observation: although learners in the twenty-first 
century have been recognized as “digital natives” (Prensky, 2010), they do not necessarily know 
how to incorporate mobile technology into their learning. Thus, when embedding mobile 
technology, L2 teachers should be aware of the different needs of learners and consider 
alternative ways for learners who are not comfortable learning in a mobile environment. Lastly, 
it is essential for software designers and mobile language learning App developers to understand 
the cognitive process of vocabulary acquisition and explore additional features such as 
multimedia resources, language contexts, and grammar usage to better assist users’ vocabulary 
acquisition. 

In the digital age, mobile language learning apps promote self-directed learning. Mayer 
(2020) emphasizes the flexibility of mobile apps in a special issue on mobile learning, noting 
their capacity to enable learning at any time and place. Users often employ social media for self-
monitoring, and these apps provide tailored learning opportunities and support micro-learning, 
allowing students to break down knowledge into small chunks. While recognizing the value of 
flexibility, personalization, and micro-learning facilitated by mobile learning, Mayer (2020) 
notes that many studies overlook a critical aspect: learning outcomes. This study contributes to 
the gap by examining actual learning outcomes to determine the effectiveness of mobile learning 
apps in the language learning process but finds nuanced evidence. Results indicated that while 
mobile apps may not significantly improve learning outcomes in the short term, they support 
flexible learning and peer monitoring through digital dashboards and social media sharing. These 
findings highlight the need for further research into the long-term impact of mobile learning. As 
mobile technology continues to evolve, it’s crucial to explore how learners’ attitudes change and 
which psychological learning theories can be adapted to suit the unique nature of mobile 
learning. More comprehensive studies are essential to deepen our understanding of these issues. 
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Appendix A 

Semi-structured Interview Questions 
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Appendix B 

Form-meaning Test Sample Questions 
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Appendix C 

Open-ended Survey 
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Appendix D 

Interview Participants’ Demographic Information 

 
 
Participant 
(Pseudonym) 

Gender Major Pre-test Post-test Learning outcomes change 
(Largest decrease: -13, 
largest increase: +13) 

Ming Male  Civil 
Engineering 

91.67 78.67 Large decrease (-13) 

Hong Male Information 
engineering 

93.75 89.33 Slight decrease (-4.41) 

Qing Female Information 
engineering 

93.75 90.67 Slight decrease (-3) 

Rong Male Information 
Science and 
Technology 

97.92 97.33 Slight decrease (-0.58) 

Fang Male Biological 
Sciences and 
Medical 
Engineering 

95.83 97.33 Slight increase (+1.5) 

Lu Male Computer 
Science and 
Engineering 

93.75 97.33 Slight increase (+3.58) 

Han Male Computer 
Science and 
Engineering 

81.25 94.67 Large increase (+13.42) 

Xing Male Computer 
Science and 
Engineering 

81.25 94.67 Large increase (+13.42) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



102 
 

Online Learning Journal – Volume 29 Issue 3 – September 2025 
 

Appendix E 

Coding Scheme 

 


