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Abstract 

This study investigates the benefits and limitations of mobile-assisted language 

learning (MALL) applications, specifically Quizlet, in enhancing business English vocabulary 

acquisition among Chinese adult EAL learners in the automotive industry. The research 

addresses the gap in existing literature regarding the comparative effectiveness of digital tools 

versus traditional paper-based methods for adult learners in professional contexts. By using a 

mixed-methods approach, the study involved 23 participants divided into a digital group using 

Quizlet and a traditional group using printed materials and audio files. Pre-tests, post-tests, and 

delayed post-tests were conducted to measure vocabulary memorization and retention, while 

semi-structured interviews provided qualitative insights into the participants' learning 

experiences. 

Quantitative results indicated significant improvements in vocabulary acquisition for 

both groups over time, with no significant difference in effectiveness between the digital and 

traditional methods. The qualitative data revealed that Quizlet’s interactive features, 

convenience, and visual and audio aids were beneficial for short-term memorization. However, 

some participants questioned the app’s depth and impact on long-term retention. Traditional 

methods were valued for enabling note-taking and repeated practice, though digital tools were 

preferred for their flexibility and ease of use during fragmented schedules. 

The study suggests that individual learning preferences, the convenience of mobile apps, 

and the specific features of learning tools significantly influence adult EAL learners’ 

vocabulary acquisition in professional contexts. Recommendations for future research include 

addressing identified limitations such as small sample size, varying levels of English 

proficiency, and the short intervention period. Future studies should explore the integration of 

contextual learning, enhanced interactive features, and personalized feedback to optimize the 

effectiveness of digital vocabulary learning tools for adult EAL learners in professional settings. 
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Definition of Key terms 

Adult Learners: In this study, adult learners are individuals aged 18 and above with 

specific professional language learning needs. 

EAL (English as an Additional Language): EAL refers to learners learning English 

in addition to their native language.  

Quizlet: A digital learning tool that offers various features such as flashcards and 

games to help learners memorize and understand vocabulary and other study materials. In this 

study, Quizlet is used as a digital tool for vocabulary acquisition. 

Digital Group: The group of participants in this study who used Quizlet as their 

primary method for learning business English vocabulary. 

Traditional Group: The group of participants in the study who used traditional paper-

based materials, including printed vocabulary lists, for learning business English vocabulary. 

Memorization Rate: The rate at which participants are able to memorize business 

English words in this study, calculated by comparing the scores from the post-test to the pre-

test. This metric indicates the immediate effectiveness of the learning method in helping 

participants remember new words. 

Retention Rate: The rate at which participants retain business English words over a 

period of time in this study, calculated by comparing the scores from the delayed post-test to 

the pre-test. This metric assesses the long-term retention of vocabulary learned during the study. 

M-Learning (Mobile Learning): Learning that occurs through the use of mobile 

devices, such as smartphones and tablets. 

MALL (Mobile-Assisted Language Learning): A subset of mobile learning where 

mobile devices are used to assist the process of language learning in both formal and informal 

environments, providing a personal, interactive, and ubiquitous learning experience. 

CALL (Computer-Assisted Language Learning): CALL refers to the use of 

computers and digital technologies to support language learning. 
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Chapter 1 Introduction 

1.1 Background 

The use of mobile phones now dominates all aspects of life including language learning 

(Sanosi, 2018). Mobile-assisted language learning (MALL) integrates Mobile Learning (M-

Learning), the phenomenon that mobile devices are applied for learning purposes (Kukulska-

Hulme, 2021), with language learning, enhancing learning experience in both formal and 

informal settings through handheld devices such as smartphones (Li et al., 2021). MALL is 

praised for bringing second language learning into real-world contexts, making the learning 

process personal, informal, interactive, and ubiquitous (Palalas, 2011). 

Modern language learners benefit from interactive tools like customizable e-flashcards, 

engaging games, and collaborative activities, with Quizlet being a prominent example (Sanosi, 

2018). Vocabulary improvement is recognized as a fundamental ability for effective 

communication (Dizon, 2024). Knowing and using vocabulary in various ways is essential for 

successful communication (Knight, 1994; Krashen, 1989). The multimodal capabilities 

provided by technology offer learners new ways to interact with language input, which are not 

possible with traditional paper-based media (Martinez & Schmitt, 2010).  

In China, the demand for English language learning among adults is significant, driven 

by both professional needs such as obtaining better jobs or reading technical materials 

(Cortazzi & Jin, 1996; Wu et al., 2014) and personal interests (Wei et al., 2024). This demand 

is particularly strong in the automotive industry, which is highly international and involves 

extensive cross-border collaborations. According to Xinhua News (2024), in 2023, China's 

auto exports surged to 5.22 million units, marking a 57.4% increase year-on-year. Professionals 

in this sector must often use English for effective communication and international 

collaboration, making language skills crucial for career advancement (Hart-Rawung & Li, 

2008). Notably, adult learners often have fragmented schedules and inflexible work hours, 

MALL applications offer a more convenient option for them to “learn anytime and anywhere” 

(Hu, 2011). These MALL tools enable learning during brief periods throughout the day, fitting 

into their busy lives more easily than traditional methods (Nisbet & Austin, 2013).  
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1.2 Significance of the study 

A comprehensive review of vocabulary learning-designed MALL applications revealed 

their positive impact on EFL learners' vocabulary knowledge, motivation, attitudes, and 

perceptions (Alhuwaydi, 2022). However, there have been reports of inconsistent learning 

outcomes among some adult EAL learners during the transition to digital learning tools (Yang, 

2020), and a meta-analysis of MALL studies between 1994 and 2012 found that most projects 

focusing on reading, listening, and speaking demonstrated positive outcomes, but some 

vocabulary-focused studies showed no significant differences (Burston, 2015a).  

There is a noticeable gap in the literature about the effectiveness of digital tools like 

Quizlet particularly for adult EAL learners in professional settings. Existing studies often focus 

on younger learners without delving into the specific needs for professionals in the automotive 

industry. This research addresses the gap by examining whether mobile-assisted learning tools 

can enhance vocabulary acquisition more effectively than traditional methods for adult EAL 

learners and by identifying the benefits and limitations of these tools for vocabulary acquisition, 

memorization, and retention for adult EAL learners in automotive industry in China.  

1.3 Purpose of the study 

This study seeks to fill gaps in our understanding of how different learning tools 

influence vocabulary acquisition and retention for adult EAL learners with specific needs. The 

primary aim of this study is to evaluate the effectiveness of Quizlet in enhancing business 

English vocabulary acquisition among Chinese adult EAL learners in the automotive industry.  

1.4 Methodology 

This study employs a mixed-methods approach. Quantitatively, it involves pre-tests, 

post-tests, and delayed post-tests to measure vocabulary memorization and retention. The 

sample consists of 23 Chinese adult EAL learners working in the automotive industry, divided 

into digital (Quizlet) and traditional (paper-based) groups. Qualitatively, semi-structured 

interviews are conducted with selected five participants from both groups to gain deeper 

insights into their learning experiences and perceptions of the vocabulary learning tools used. 

1.5 Research Hypotheses 
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This study is guided by the following hypotheses: The use of MALL tools such as 

Quizlet will enhance business English vocabulary acquisition more effectively than traditional 

paper-based methods for Chinese adult EAL learners in the automotive industry. Additionally, 

it is hypothesized that mobile-assisted vocabulary learning applications will result in a higher 

rate of vocabulary memorization compared to traditional paper-based materials among these 

learners. Furthermore, mobile-assisted vocabulary learning applications are expected to 

provide greater benefits in terms of vocabulary retention compared to traditional paper-based 

methods. These hypotheses aim to explore the comparative effectiveness of digital tools like 

Quizlet against traditional methods in enhancing vocabulary acquisition, memorization rate, 

and retention among adult EAL learners in the automotive industry. 

In this study, Chapter 2 provides a comprehensive literature review on Chinese adult 

EAL learners’ needs and challenges to learn business English, the opportunities and challenges 

of using MALL, Quizlet's effectiveness and limitations in vocabulary acquisition, and 

concludes with identifying the research gap and presenting the research questions. Chapter 3 

details the research methodology, including design, participants, instruments, and data 

collection methods. Chapter 4 presents the data analysis and the result, comparing the data 

from the digital group with the data collected from the traditional group, along with qualitative 

insights from interviews. Chapter 5 concludes the findings, addresses research questions, 

discusses pedagogical implications, identifies limitations, and suggests future research 

directions. 
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Chapter 2 Literature Review 

2.1 Learning Business English in automotive industry: Chinese adults leaners’ growing 

needs and challenges 

2.1.1 The needs of Chinese adult EAL learners in the automotive industry 

In recent years, the demand for business English language learning among Chinese 

adults has been on the rise. Over 80% of the 50 participants in a mix-methods study by Wu et 

al. (2014) indicated that English is crucial for Chinese adults to remain competitive in the job 

market and serves as a significant tool to earn money. Chinese adults are increasingly 

motivated to learn Business English to secure better job prospects, higher salaries, and 

improved communication in global business settings (Li & Moreira, 2009). This growing 

demand is further driven by China’s integration into the global economy, where English is the 

predominant foreign language and the common language of business (Lidi, 2008). 

The automotive industry in China, which has developed rapidly since the 1990s, 

making China the world’s fastest-growing automotive producer in recent years (Tang, 2009; 

Chen et al., 2020). With major foreign automakers such as Volkswagen, GM, Toyota, and 

Honda forming partnerships with Chinese companies, effective communication in English has 

become increasingly important in this globalized industry (Tang, 2009). As English is a 

business lingua franca that is used extensively in international trade (Rao, 2019; Yao & Du-

Babcock, 2020), professionals in this field need to acquire business English vocabulary to 

engage effectively in meetings, understand technical documentation, and interact with 

international clients and partners (Barat & Talukder, 2023).  

The importance of vocabulary in second language acquisition has been well-

documented, with researchers emphasizing its role as the foundation for the four skills: 

speaking, listening, reading, and writing (Krashen, 1989; Sokmen, 1997; Laufer, 1999; Schmitt, 

2000; Gu, 2003). For adults with professional needs in business English, vocabulary 

acquisition is a fundamental aspect that involves learning terms and phrases commonly used 
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in business environments, including understanding the meanings of words, pronunciation, and 

their usage in sentences and contexts (Miller, 1999). Understanding business terms related to 

functional areas such as production, research and development, sales, marketing, and human 

resources is essential for achieving effective communication in multinational companies and 

global markets (Coanca, 2023). Mastery of business English vocabulary enables professionals 

to participate confidently in meetings, negotiations, email correspondence, and presentations, 

thereby enhancing their professional efficacy (Rianita et al., 2022). 

2.1.2 The challenges faced by adult learners 

For adult learners, acquiring business English vocabulary can be challenging due to 

many factors. One of the primary difficulties is the limited time available for study due to 

family, work, and social commitments, which can lead to delays in learning or even dropping 

out (Romero, 2011; Sanga & Shirima, 2023). In addition, Long and Shaw’s (2000) research on 

age differences in vocabulary acquisition revealed that older adults rely more on existing 

vocabulary knowledge than working memory to acquire new vocabulary due to their reduced 

working memory capacity. The reduced working memory may contribute to poorer vocabulary 

retention. Given these challenges, it is crucial to develop vocabulary acquisition methods 

tailored to adults that address these specific difficulties and enhance their vocabulary learning 

outcomes.  

2.2 Using MALL: Opportunities and Challenges 

MALL is a subset of M-Learning and CALL (Gangaiamaran & Pasupathi, 2017), which 

offers greater portability and mobility, social connectivity, context sensitivity, and 

individuality (Kukulska-Hulme, 2009). It helps address the challenges faced by adult learners, 

but also has its limitations. 

2.2.1 Opportunities of using MALL 

One of the primary advantages of MALL is its time flexibility, which is particularly 

valuable for adult learners who have busy schedules due to work, family, and social 

commitments as mentioned in 2.1.2 The challenges faced by adult learners.  conducted a 
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comprehensive review examining the advantages and disadvantages of using MALL for 

students and professionals in learning English as L2. They focused on using MALL in learning 

vocabulary, listening, grammar, phonetics, and reading comprehension. The study highlighted 

the potential of MALL in providing a personalized, spontaneous, informal, and ubiquitous 

learning environment, making it an ideal solution for overcoming time and place barriers in 

language learning. MALL provides time flexibility that is particularly valuable for adult 

learners with busy schedules. MALL allow learners to access vocabulary materials anytime 

and anywhere, whether they are commuting, waiting in line, or taking a break (Sung, Chang, 

& Liu, 2016). This feature addresses the adults’ need for flexibility in language learning, as 

adult learners often have fragmented schedules. 

Moreover, MALL addresses the challenge of reduced working memory capacity by 

incorporating features that enhance memory retention. Lin and Lin (2019) conducted a 

systematic review of 33 quasi-experimental studies that involved participants learning L2 using 

MALL tools, aiming to examine the impact of MALL on L2 vocabulary retention. They 

compared the MALL methods to traditional methods such as paper-based learning approach, 

and compared different types of mobile learning modes. They found that MALL interventions 

generally improved vocabulary retention more effectively than traditional methods, with a 

significant effect size of 0.94. Additionally, spaced repetition, a technique supported by MALL 

apps, also allows learners to review vocabulary at strategic intervals, which reinforces memory 

retention over time (Metcalf & Rogers, 2010). Many researchers also discovered that mobile 

assisted language learning is effective in enhancing the retention of newly learned language 

through the use of ubiquitous learning approaches (Chinnery, 2006; Hwang & Tsai, 2011). 

Therefore, MALL method is especially beneficial for adult learners who may struggle with 

retaining new vocabulary due to diminished working memory.  

In addition to time flexibility and enhanced memory retention, MALL offers other 

significant opportunities for adult learners. The interactive features of mobile-assisted language 

learning applications allow learners to progress at their own pace and adjust the level of 
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difficulty according to their language proficiency (Hung et al., 2012; Nisbet & Austin, 2013). 

This adaptability ensures that the learning experience is tailored to individual needs. 

Furthermore, MALL provides contextual learning opportunities by presenting 

vocabulary in real-life scenarios (Uz Bilgin & Tokel, 2018), thereby making the learning 

process more relevant and practical for adult learners. Additionally, the integration of 

multimedia elements such as audio and video enhances learning by offering multiple forms of 

input, catering to different learning styles and preferences (Uther & Ipser, 2012). 

2.2.2 Challenges of using MALL 

While MALL offers many opportunities for vocabulary acquisition, it also faces several 

challenges, including issues of limited depth of learning, inconsistent engagement, assessment 

and feedback limitations, and lack of personalization. 

One of the concerns with MALL is the emphasis on rote memorization over deeper 

cognitive processing, leading to superficial learning rather than long-term retention or practical 

language use. Guo (2022) conducted a study involving 102 third-year university students who 

are adult ESL learners in China, aiming to address the challenge of superficial learning 

associated with mobile learning by designing a five-step model to promote deep vocabulary 

acquisition. The study highlighted the challenge that while mobile learning is convenient, its 

fragmented nature often lead learners to learn only at a superficial level, making deep learning 

hard to achieve. Therefore, it is essential to develop a MALL tool that can facilitate the deep 

vocabulary acquisition, helping learners to attain more profound vocabulary knowledge. 

Another significant challenge in MALL is the inconsistent engagement of learners. 

García Botero et al. (2019) examined the use of the Duolingo app among 118 higher education 

language students over a semester to explore the potential of MALL in fostering self-directed 

learning outside the classroom. The study used a mixed-methods approach, including tracking 

data from the Duolingo dashboard, questionnaires, and semi-structured interviews, to assess 

students' engagement with the application. The findings revealed a significant drop in 

engagement over time, largely due to a lack of sustained motivation and insufficient self-
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monitoring and self-management skills among students. This highlights a key challenge in 

MALL, where the initial enthusiasm for using mobile apps often wanes, leading to inconsistent 

engagement and, potentially, lower learning outcomes.  

MALL applications often provide automated feedback that may not be as accurate or 

nuanced as human feedback, making it difficult for learners to fully understand and correct 

their mistakes. Heil et al. (2016) conducted a review of 50 popular MALL apps, assessing their 

vocabulary teaching methods, grammar instruction, and corrective feedback. The study, which 

involved feedback from 200 language learners, found that most apps provided limited 

contextualized vocabulary instruction, lacked adaptation to individual learner needs, and 

lacked explanatory feedback. These limitations were seen as significant drawbacks for learners 

who depend on detailed feedback to improve their language skills. Similarly, Gafni et al. (2017) 

also criticized MALL applications like Duolingo for their lack of human feedback. 

Although MALL offers some degree of customization, it might not fully adapt to 

individual learning needs and styles of each learner, which can affect its effectiveness in 

vocabulary acquisition. Petersen & Markiewicz (2008) introduced the PALLAS system, a 

framework designed to provide personalized and contextualized access to language learning 

resources through mobile devices. They argued that while mobile and ubiquitous learning 

offers flexibility for language learners to continue their studies outside the formal classroom, 

there remains a significant challenge in delivering appropriately personalized learning 

resources that adapt to the evolving context of the learner. However, their study focused on the 

theoretical framework and did not provide empirical evidence on the effectiveness of the 

PALLAS system in actual language learning scenarios. 

2.3 The case of Quizlet 

One of the famous MALL applications is Quizlet (Sanosi, 2018), which has around 50 

million monthly users, 3 billion study sessions, and 350 million vocabulary sets (Quizlet, 2020). 

It includes functions such as Flashcards, Learn, Test, and Match, which are designed to 

facilitate vocabulary acquisition and retention. Quizlet is notable for its features that include 



9 

 

creating flashcards, supporting multiple languages, adding images, and offering various 

exercise types (Nakata, 2011; Waluyo & Bucol, 2021). 

2.3.1 The effectiveness of using Quizlet for vocabulary acquisition 

Quizlet has been widely recognized for its effectiveness in vocabulary acquisition. 

Multiple studies have demonstrated that Quizlet can significantly enhance vocabulary retention 

compared to traditional methods (Thi Thu Huong Ho & Satomi Kawaguchi, 2021; Avezova, 

2022). Thi Thu Huong Ho and Satomi Kawaguchi (2021) conducted a quasi-experimental 

study involving 39 high school students in Vietnam to compare the efficacy of Quizlet with 

traditional paper flashcards (PFs) in improving EFL learners' receptive vocabulary acquisition. 

Over a four-week period, the students were divided into two groups, with one group using 

Quizlet and the other using PFs for two weeks before swapping tools for the following two 

weeks. The study used pre-tests, immediate post-tests, delayed post-tests, questionnaires, and 

audio-visual recordings to assess vocabulary gains and learners' perceptions. The study found 

that both methods were effective in improving vocabulary retention; however, Quizlet proved 

to be more effective than PFs. This finding was explained using Moreno’s and Mayer’s 

Cognitive-Affective Theory of Learning with Media, which suggests that the digital nature of 

Quizlet, combined with its multimedia features, creates a more engaging and effective learning 

environment. Similarly, Avezova (2022) conducted an experimental study with 42 low-level 

EFL learners at Prince Sattam Bin Abdulaziz University in Saudi Arabia to assess the impact 

of Quizlet on vocabulary acquisition for one month. Participants were divided into two groups 

and subjected to pre-tests and post-tests to measure vocabulary gains. The results showed a 

significant improvement in the vocabulary test scores of the experimental group that used 

Quizlet. In addition, Dizon (2024) examined the efficacy of using Quizlet to develop L2 

English vocabulary among 9 Japanese university EFL students. The study employed a pretest-

posttest design over 10 weeks, and participants were asked to learn Academic Word List (AWL) 

on Quizlet. The result showed significant gains in vocabulary acquisition, and a questionnaire 
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revealed that students had positive perceptions of Quizlet, finding it useful, easy to use, and 

expressing a desire to continue using it.  

In addition, researches also showed that Quizlet is particularly effective in using e-

flashcards to facilitate quick memorization. Quizlet’s Flashcards function allows learners to 

create their own sets of flashcards or use sets created by others. This customization enables 

learners to focus on the vocabulary that is most relevant to their needs. Early researches 

reported several advantages of e-flashcards compared to traditional paper-based ones, 

including supporting both implicit and explicit vocabulary learning (Ellis, 1995), and 

promoting active and independent learning (García & Arias, 2000). Thi Thu Huong Ho & 

Satomi Kawaguchi (2021) found that when compared to traditional paper flashcards, Quizlet 

e-flashcards are more effective in improving EFL learners' receptive vocabulary acquisition. 

Similarly, Waluyo & Bucol (2021) conducted a research involving 65 low-level English 

proficiency university students in Thailand to evaluate the effectiveness of using Quizlet for 

vocabulary learning. The effectiveness of digital flashcards in Quizlet was evident in 

improving the students' vocabulary test scores before and after the Quizlet intervention. The 

study highlights that the use of digital flashcards like those in Quizlet can be an effective tool 

in enhancing vocabulary learning, especially when combined with a structured, gamified 

learning environment. Despite these positive findings, the focus on short-term memorization 

raises concerns about the depth of learning and the long-term retention of vocabulary acquired 

through Quizlet.  

Moreover, Quizlet fosters student autonomy, motivation, and engagement, often 

outperforming traditional methods in vocabulary acquisition. Stroud (2014) investigated the 

impact of using Quizlet on vocabulary learning among 131 Japanese university students in 

English writing courses over 14 weeks. The study found that replacing traditional textbooks 

with Quizlet significantly increased students' behavioral, emotional, and cognitive engagement. 

Additionally, Sanosi (2018) conducted a study involving 42 low-level EFL learners at Prince 

Sattam Bin Abdulaziz University in Saudi Arabia to investigate Quizlet effect on vocabulary 

acquisition of L2 English learners. The participants were divided into two groups: an 
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experimental group using Quizlet and a control group without using Quizlet. Both groups 

underwent pretests and posttests, with the Quizlet group showing a significant improvement in 

vocabulary acquisition compared to the control group. The study highlighted that Quizlet 

provides an ideal environment that supports active learning both inside and outside classroom, 

promoting learners’ autonomy, motivation and engagement by allowing learners to perform 

various learning tasks, assess their progress, and gamify the vocabulary learning process.  

2.3.2 The challenges of Quizlet in vocabulary acquisition 

While Quizlet has been widely acknowledged for its potential in enhancing vocabulary 

acquisition, several studies have highlighted challenges associated with its implementation and 

effectiveness. 

One of the primary challenges with Quizlet is the variability in effectiveness across 

different study modes. Platzer (2020) conducted a study involving 165 first-year business 

students to assess the effectiveness of Quizlet for vocabulary learning. The study found that 

while Quizlet use significantly contributed to students' vocabulary acquisition, over a third of 

the students did not engage with the tool at all. Additionally, the effectiveness of Quizlet varies 

among its different study modes. The most frequently used study mode, Match, was less 

effective for vocabulary growth due to its reliance on recognition rather than recall. Notably, 

lower-proficiency students in the study overused the less effective Match, while higher-

proficiency students favored the more beneficial recall tasks. While Platzer's (2020) study 

effectively identified the limitations of specific Quizlet modes, the study did not deeply explore 

the reasons behind or suggest strategies to improve the less effective modes. 

In addition, another significant challenge is the issue of student engagement with 

Quizlet. Waluyo & Bucol's (2021) study investigated the impact of gamified vocabulary 

learning at home using Quizlet on students’ vocabulary acquisition. Although the result showed 

significant improvement in students’ vocabulary scores after using Quizlet, the study also 

highlighted the challenge of student engagement, as without teacher intervention, students, 
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particularly those with lower motivation and proficiency, may not explore or engage with the 

Quizlet sets. 

Moreover, Quizlet also faces challenges in supporting productive vocabulary use and 

long-term retention. Senior (2022) conducted a study to explore the effectiveness of Quizlet in 

vocabulary acquisition within a basic-level ESL course, focusing on investigating the impact 

of Quizlet on receptive vocabulary retention, productive vocabulary use, and long-term 

vocabulary retention. The study found that while Quizlet significantly improved receptive 

vocabulary knowledge, it was less effective for productive vocabulary use and long-term 

retention. Although Quizlet is effective for quickly introducing vocabulary, it lacks the depth 

required for long-term retention and real-world usage. 

2.4 Present study 

2.4.1 Research gap 

Despite the growing body of literature exploring the effectiveness of MALL in various 

educational contexts, several significant gaps remain. First, while many studies have 

demonstrated the benefits of MALL for vocabulary acquisition, the majority of these studies 

focus on general language learners or students in academic settings, with little attention paid 

to adult learners in specific professional industries, such as the automotive industry. 

Additionally, while mobile technologies have been shown to enhance vocabulary retention 

through ubiquitous learning, the specific impact of such tools on business English vocabulary 

acquisition for adult learners in a globalized industry has not been thoroughly investigated. 

The present study seeks to address these gaps by examining the effectiveness of MALL 

applications, specifically Quizlet, in supporting vocabulary acquisition and retention among 

Chinese adult EAL learners working in the automotive industry, thus further exploring the 

benefits and limitations of MALL applications in assisting Chinese adult EAL learners to learn 

vocabulary. Through a mixed-methods approach, this research investigates not only the 

quantitative outcomes of vocabulary acquisition and retention but also the qualitative 

experiences of adult EAL learners using the MALL application, Quizlet. By focusing on adult 
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learners with specific professional needs, this study aims to provide insights into how MALL 

applications can be tailored to support language learning in specialized, industry-related 

environments. This research contributes to the existing body of knowledge by highlighting the 

applicability and effectiveness of MALL tools for adult learners in a vocational context, 

offering practical implications for language educators and industry trainers. 

2.4.2 Research questions 

1. Does the use of a mobile-assisted language learning tool such as Quizlet enhance business 

English vocabulary acquisition compared to traditional vocabulary learning method for 

Chinese adult EAL learners in the automotive industry?  

2. Does the use of mobile-assisted vocabulary learning applications increase the rate of 

memorization compared to analog strategies? 

3. What are the benefits and limitations of mobile-assisted vocabulary learning applications 

for retention? 
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Chapter 3 Methodology  

3.1 Research Design 

This study employed a mixed-methods design to assess the influence of MALL 

applications on adult learners’ acquisition of automotive-industry specific vocabulary as part 

of learning business English and to explore the limitations of digital vocabulary learning 

applications. A mixed-methods research approach was used to benefit from the complete 

understanding of the research issue from both a qualitative and quantitative perspective as this 

will provide more insights than either approach does independently. Both forms of data, 

quantitative and qualitative are utilised in this study to provide a comprehensive analysis of the 

influence of using mobile-assisted learning applications on Chinese business EAL leanrers’ 

vocabulary acquisition and the associated limitations of these learning tools.  

Twenty-three EAL adult learners who currently work in the Chinese automotive 

industry were recruited. They were divided into two groups. The digital group with 11 

participants used Quizlet as a learning tool to memorize new business vocabulary, and the 

traditional group with 12 participants employed a traditional method (printed vocabulary lists 

with English-Chinese definitions and audio files for learning the pronunciation). A word bank 

of 200 automotive industry related business words was compiled by the researcher with the 

selection of words from their work occasions (see Appendix B). The vocabulary selected for 

different work contexts in automotive industry was based on the responses collected from the 

participants’ questionnaires, where they identified the contexts in which they often use English. 

A detailed explanation of the vocabulary selection process will be provided in 3.3 Research 

Instruments section of this chapter. 

Before commencing the experiment, potential participants were required to complete a 

background questionnaire (see Appendix A) including their age range, positions in the 

company, frequency of using English at work, English usage occasion at work, English 

learning experience, self-reported English proficiency, self-assessment of self-discipline, and 

goals for learning English. Those who meet the inclusion criteria will proceed to the experiment 

stage.   
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Initially, both groups completed a pre-test with 50 multiple-choice and blank-filling 

questions designed by the researcher on Microsoft Forms to assess their proficiency in the word 

bank of 200 specific business English words commonly used in automotive industry. Next, a 

four-week intervention began. Learners in the digital group used Quizlet to study 200 new 

words within four weeks with a suggested pace of studying five days per week during their 

free time. Participants in the traditional group studied the same words using traditional paper-

based materials and audio files following an identical timing schedule. After the intervention, 

both groups took a post-test with 50 multiple-choice and blank-filling questions designed by 

the researcher on Microsoft Forms to measure immediate vocabulary acquisition. A week later, 

a delayed post-test designed by the researcher conducted on Microsoft Forms assessed their 

vocabulary retention. The pre-, post-, and delayed post-tests have different sets of questions, 

all consisting of 50 questions in total, composed of 50 multiple-choice questions, which 

included 22 multiple choice questions assessing the understanding of word meanings, 8 

multiple choice questions for vocabulary translation between English and Chinese, 11 fill-in-

the-blank questions for vocabulary meanings translation, and 9 questions on parts of speech. 

These multiple-choice questions were developed by the researcher for the purpose of the study 

based on the Vocabulary Size Test (VST). The reason to choose the VST as a model for 

designing these questions is explained later in the text. Each question in the test is worth one 

point, comprising a total score of 50 points.  

The vocabulary assessed in these tests was randomly selected from the 200-word bank 

specific to this research. The details of vocabulary selection, as well as the design of the pre-

test, post-test, and delayed post-test, will be further elaborated in 3.3 Research Instruments 

section. 
Test scores were collected, and then analysed using Statistical Package for the Social 

Science (SPSS) to compare the effectiveness of digital and traditional learning methods in 

vocabulary acquisition, memorization, and retention. As there were three sets of data: pre-test 

scores, post-test scores, and delayed post-test scores, a MANOVA of repeated measures test 
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was conducted to determine if there were statistically differences in the three vocabulary test 

scores across the three different times and if this pattern is different for the two groups.  

Once the quantitative analysis was complete, this data helped inform the selection of 

participants for the qualitative semi-structured interviews. A selection of participants from each 

group, categorized by their performance on the tests, were interviewed for about 15 minutes in 

their native language (Chinese) to gather qualitative data on their learning experiences. These 

interviews were recorded as audio files using Microsoft Teams and transcribed for further 

analysis. The interviews aimed to capture the participants’ experiences and perceptions of the 

learning tools to explore the benefits and limitations of using mobile-assisted learning tools 

and traditional printed material. Figure 1 below illustrates the research design.  

Figure 1  

Illustration of the research design 

 
3.2 Research Participants  

This study was conducted online. Participants in this study were recruited as 30 EAL 

adults learners in Chinese automotive industry. The number of participants was decided based 

on the experiment design which requires two groups of subjects. Fifteen to twenty is a common 

choice for an effective group size in linguistic research, and based on this, a total of 

approximately 30 subjects were recruited. At the conclusion of this study, seven participants 
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either did not commence or complete the process. The participants were all adult learners of 

English as an Additional Language in China, aged above 18, working in the automotive 

industry, and with a vested interest in business English. They needed to have a certain 

proficiency in English, pre-intermediate to intermediate level (self-reported by the participants 

in the questionnaire, see Appendix A), and have regular access to a mobile device compatible 

with the Quizlet app in case they were selected for that group. Anyone who failed to meet one 

or more requirements in the inclusion criteria was excluded.   
Table 1 shows the distribution of participants by age, position in their companies, and 

self-assessment of English proficiency. The participants involved are all aged between 18 to 

40 (n=23), with the largest proportion between 31 to 40 years old. The participants’ roles vary 

within the automotive industry, mostly research and development engineers (n=8), followed 

by quality engineers (n=6), marketing engineers (n=3), strategic promotion engineers (n=3), 

project engineers (n=2), and IE engineer (n=1). These professionals reported using English 

frequently in their workplace, mainly for sending emails and communicating during project 

meetings, with a significant number also engaging in technical discussions and client 

interactions in English. Most participants self-reported their English proficiency at a pre-

intermediate level (n=16), some self-reported at an intermediate level (n=6), with a few ranking 

themselves at a very basic level (n=1). Their recent English learning experiences varied, more 

than half participants having engaged in learning within the past six months, indicating a 

commitment to improving their language skills for professional development. Self-discipline 

in their learning journey was reported to be generally high, with almost half of the participants 

consistently completing tasks as planned. However, a significant number reported the need for 

external motivation to complete tasks. Notably, nearly all participants reported improving their 

business English is related to advancing their career prospects such as potential promotions or 

salary increases. This reflects the high value placed on English proficiency in the automotive 

industry and its influence on professional growth. Therefore, it indicates that the participants 

have enough motivation to follow the whole vocabulary learning session.  
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All the information was collected through a structured questionnaire, ensuring 

confidentiality and voluntary participation. It provided reliable insights into the participants' 

backgrounds, English usage in professional settings, and learning attitudes, which is crucial to 

this study.  

 
Table 1  

Participant Background Information 

 Participants Age Positions Self-assessment of 

English proficiency 

Quizlet group N=11 18~25 N=1 

26~30 N=2 

31~40 N=8 

Marketing engineer 

N=0 

Project engineer 

N=1 

Research and 

development 

engineer N=4 

IE engineer N=1 

Strategic promotion 

engineers N=1 

Quality engineer 

N=4 

Very basic level N=0 

Pre-intermediate 

N=8 

Intermediate N=3 

Traditional 

group 

N=12 18~25 N=2 

26~30 N=1 

31~40 N=9 

Marketing engineer 

N=3 

Project engineer 

N=1 

Very basic level N=1 

Pre-intermediate 

N=8 

Intermediate N=3 
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Research and 

development 

engineer N=4 

IE engineer N=0 

Strategic promotion 

engineers N=2 

Quality engineer 

N=2 

 
3.3 Research Instruments  

3.3.1 Vocabulary selection  

The target vocabulary used to create the word bank had to be helpful for adults who 

work in automotive industry. Context-specific vocabulary used in the automotive industry were 

selected from existing training materials used by a Chinese automotive company with their 

permission.  

In the initial background questionnaire, participants reported their English usage 

occasions at work in the automotive company, based on which, the researcher picked related 

business words. The word bank included the following automotive industry  themed words: 

email communication, general business communication, meeting related, project management, 

technical terms for automotive industry, quality assurance, supply chain and logistics, 

manufacturing, sales and marketing, customer service, product specifications introduction, 

company introduction, common business English verbs, and commonly used adjectives in 

business English communication. As the words are all relevant to their work in the automotive 

industry, it was envisaged that participants would feel that it was useful to memorize the words 

and apply them in their daily work communication. 
Milton and Meara (1995) used the Eurocentres Vocabulary Size Test (Meara & Jones, 

1988) which showed that significant vocabulary growth can occur if the learning is done in the 

second language environment. In their study of 53 European people on a study aboard program, 
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the students of advanced proficiency achieved an average growth in vocabulary per person at 

a rate of almost 2500 words per year over the six months of the programme. This rate of growth 

is similar to the larger estimates of first language growth in adolescence. According to this, the 

average growth in vocabulary per person might approach a rate of around 200 per month. 

Therefore, the word bank was created with a list of 200 words. To answer the research 

questions (1) does the use of a mobile-assisted language learning tool such as Quizlet enhance 

business English vocabulary acquisition compared to traditional vocabulary learning method 

for Chinese adult EAL learners in the automotive industry; (2) does the use of mobile-assisted 

vocabulary learning applications increase the rate of memorization compared to analog 

strategies;(3) what are the benefits and limitations of mobile-assisted vocabulary learning 

applications for retention, the selected words were studied in two different ways. The 

traditional group studies target vocabulary based on paper-based vocabulary list and audio. The 

digital group studied the vocabulary in the word bank through the Quizlet application. 

3.3.2 Pre-test, post-test and delayed post-test design  

The pre-test was given to participants before the vocabulary memorization process 

starts. Then, the post-test was given after the four-week vocabulary memorization process. 

Finally, the delayed post-test was given one week after the post-test. These three tests measured 

the students vocabulary knowledge prior to and after the study, as well as measure the students 

vocabulary retention rate. The tests involved 39 multiple choice questions and 11 blank-filling 

questions, encompassing questions about word meaning, part of speech, synonyms, and 

antonym. The pre-, post-, and delayed post- tests had different questions, yet the patterns of the 

questions were maintained for ensuring that vocabulary knowledge that they just learned 

throughout the study were assessed. The sample pre-, post-, and delayed post-test questions 

can be seen in Appendix C. 
For designing the pre-, post-, and delayed post-tests, several vocabulary tests were 

evaluated—LexTALE, Lex-30, Vocabulary Size Test, Word Associates Test, and Yes-No Test 

(Meara & Buxton, 1987; Read, 1993; Meara & Fitzpatrick, 2000; Lemhöfer & Broersma, 2012). 

The LexTALE is a yes or no vocabular test aimed at advanced English learners, comprising 60 
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items (40 real words and 20 nonwords) designed to provide a quick measurement or prediction 

of participants’ English vocabulary knowledge. It is useful in distinguishing between different 

levels of language proficiency among participants in experiments, which is crucial for 

controlling the proficiency level (Lemhöfer & Broersma, 2012). Similarly, the Yes-No test 

requires participants to identify if they know each word presented to them including real words 

and nonwords. It can also quickly assess large numbers of words, ideal for preliminary 

screenings (Meara & Buxton, 1987). Although the two tests are efficient in assessing 

vocabulary knowledge, they may not adequately capture the depth of vocabulary knowledge 

which will in turn limit their effectiveness in cases requiring a deep understanding of word use. 

In addition, the result might not be reliable and valid enough, as they encourage learners to 

guess due to its binary nature (yes or no).   
The Lex-30 test, using free word association format, requires participants to respond to 

30 stimulus words to assess both breadth and depth of their vocabulary knowledge. The words 

used as stimuli are high frequency words to ensure even low-level learners can recognize them, 

and they generate responses that are not common words (Meara & Fitzpatrick, 2000). The 

Word Associates Test presents participants with target words and several associates and 

distractor words, assessing their ability to recognize word relationships such as synonyms and 

collocations. It focuses on the depth of vocabulary knowledge and is considered a robust 

diagnostic tool (Read, 1993). While the two tests explore the depth and breadth of vocabulary 

knowledge, they have limitations due to their subjectivity and complexity. In Lex-30, the 

scoring is subjective as the format of the test is open-ended. The interpretations of valid 

associates vary greatly. The WAT can be challenging for participants due to its complexity. 

The test requires participants to distinguish between nuanced and subtle semantic relationships 

which might lead to lower performance.   
Among all the vocabulary tests assessed, the Vocabulary Size Test is the most valid 

and reliable for the purpose of this research, therefore it was selected to design the pre-, post-, 

and delayed post-tests. The VST requires participants to choose multiple choice questions 

across 14 frequency levels in order to estimate learners’ total vocabulary size. In each question, 
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sample sentences are provided, containing the target words tested, and the correct option is the 

synonym of the tested word. This test considers not just if a word is known but also the degree 

to which it is known, therefore, it is known for its comprehensive evaluation of learners’ 

vocabulary across different frequency levels (Nation & Beglar, 2007). The test design allows 

for a precise measurement of vocabulary acquisition and retention, essential for assessing if 

participants acquire the automotive industry related business English words. In addition, the 

VST includes multiple choice questions which reduce guessing, ensuring a more accurate 

assessment of participants’ true vocabulary knowledge. The high level of reliability and 

validity is essential in this research in order to draw meaning conclusions through the three 

tests. In designing the multiple choice questions in the three tests, the option “I don’t know” 

was also included in each question in order to avoid guessing if participants do not know the 

word, thus making data precise enough. The sample pre-, post-, and delayed post-tests 

questions can be seen in Table 2.  

 
Table 2  
Sample pre-, post-, and delayed post-test questions.  

 

Pre-test Post-test Delayed post-test 

INQUIRY: They opened an 

inquiry into the missing 

shipment. 

a) Bill 

b) Question 

c) Order 

d) Box 

e) I don't know  

 

Partnership : Our company 

has a partnership with a firm 

overseas. 

a) Friendships 

b) Cooperation 

c) Conflict 

d) Groups 

e) I don't know  

 

Align: We need to ensure 

our goals align with the 

client's expectations. 

a) Match 

b) Expand 

c) Reduce 

d) Delay 

e) I don't know  
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QUOTATION: We 

received a competitive 

quotation for the bulk order. 

a) Paper 

b) List 

c) Price 

d) Stamp 

e) I don't know  

 

Refer to the example 

sentence, and select the 

correct part of speech for 

the following vocabulary. 

Example sentence：

Our logistics team takes 

care of shipping the 

products. 

 Logistics: 

a) noun 名词 

b) verb 动词 

c) adverb 副词 

d) adjective 形容词 

e) pronoun 代词 

f) I don't know 

 

Strategy: The 

company's strategy was 

focused on customer 

Benchmark: We aim to set a 

new benchmark in quality. 

a) Middle 

b) Start 

c) End 

d) Standard 

e) I don't know  

 

Refer to the example 

sentence, and select the 

correct part of speech for the 

following vocabulary. 

Example sentence：The 

automotive 

sales exceeded projections 

due to high demand for 

electric vehicles.  

Exceed: 

a) noun 名词 

b) verb 动词 

c) adverb 副词 

d) adjective 形容词 

e) pronoun 代词 

f) I don't know 

 

Refine: The engineering 

team worked tirelessly 

to refine the design of the 

Research: Our team is 

researching new ways to 

reduce emissions from car 

engines. 

a) Ignore 

b) Investigate 

c) Reduce 

d) Copy 

e) I don't know  

 

Refer to the example 

sentence, and select the 

correct part of speech for the 

following vocabulary. 

Example sentence： The 

company must adhere to 

strict quality standards in car 

manufacturing.  

Adhere: 

a) noun 名词 

b) verb 动词 

c) adverb 副词 

d) adjective 形容词 

e) pronoun 代词 

f) I don't know 

 

Encourage: 

To encourage innovation, 
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satisfaction. (Write the 

Chinese meanings of the 

bolded words.) 

product. (Write the Chinese 

meanings of the bolded 

words.) 

the car manufacturer awards 

grants to engineers for 

developing eco-friendly 

technologies.  (Write the 

Chinese meanings of the 

bolded words.) 

 
3.3.3 Quizlet   

Quizlet, created in 2005, is a widely used educational tool for vocabulary learning. It 

reports to have millions of users using its website and mobile application (Robertson, 2015). 

The Quizlet platform includes several learning functions: learning, short answer writing, word 

flashcards, dictation, testing, matching cards, and gravity. The website version has more 

functions when creating vocabulary lists for study, such as providing suggested images for 

word meanings. Learners can also get access to different learning modes such as flashcards, 

games, collaborative activities, and quizzes to help them reinforce their learning. These modes 

facilitate rote learning, facilitating vocabulary memorization and retention (Platzer, 2020; 

Khuong et al., 2021). Once the instructor creates new vocabulary lists on Quizlet using the 

website, the participants can be added to the vocabulary set to learn the words through different 

learning modes on the mobile application. The learning functions except dictation and gravity 

are used in the same way as the website in the mobile application. Table 3 below shows the 

learning functions of Quizlet.  

 
Table 3  

Quizlet’s Learning Functions and Descriptions 

 

Learning 

Functions 

Description On website Mobile app 
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Learn Students can learn words and their 

meaning through multiplechoice and 

writing questions. Questions grades 

from easy to difficult. 

Available Available 

Flashcards Digital flashcards demonstrate terms and 

can be flipped by mouse clicks or tabs 

on screens to show definitions or 

pictures explaining the term. 

Available Available 

Write Students are asked to write the 

definitions for the terms or the pictures 

exposed. Extra attempts are required if 

the learner makes an error. 

Available Available 

Spell Students listen to audio prompts and are 

asked to type what they hear. If they 

misspell the word, they will hear it 

dictated letter by letter while the correct 

answer is being typed in the screen. 

Available Not 

available 

Test A test of four types of questions: 

written, multiple choice, matching, and 

True or False. The questions are based 

on the study set whether the terms are 

explained by picture, definition, or L1 

translations. Students can check their 

scores and the correct answers for the 

mistaken ones. 

Available Available 

Match A game in which learners are asked to 

match terms to their definitions (or the 

Available Available 
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corresponding pictures) as quickly as 

possible. 

Each time a learner finished, the app 

shows him his score and rank among 

other learners. 

Gravity Another game in which the terms appear 

on asteroids approaching the planet. 

Learners are asked to type the 

corresponding definition of the term 

before the falling asteroid crashes onto 

the planet. 

Available Not 

available 

Live This in-class collaborative activity 

requires 4 or more learners connected to 

http://quizlet.com/live and they are 

asked to enter the unique session code. 

The learners are distributed to groups 

each of 

which answers multiple choice questions 

based on the study sets via their mobile 

devices. The answers are randomly 

scattered among the devices, therefore, a 

collaboration is required to decide the 

correct answer. The first group to finish 

the game wins. 

Available Not 

available 

 

In this study, four Quizlet vocabulary sets were created after vocabulary selection (see 

Figure 2). Each list comprised of 50 words grouped by themes with their English-Chinese 

translations, part-of-speech tags, and Quizlet-suggested images to facilitate vocabulary 
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learning (see Appendix B). The 200 selected words were put into four lists with themed 

categories, such as email communication, general business communication, meeting-related 

terms, project management, and technical terms specific to the automotive industry. Each 

participant was asked to memorize one list per week over a four-week period. The thematic 

words included different areas in automotive industry such as quality assurance, logistics, 

manufacturing, sales and marketing, customer service, etc. In addition, the Quizlet platform 

provides analytic features that allow the researcher to check each participant’s progress on 

vocabulary lists and observe which specific learning functions were used. From the first week 

of vocabulary memorization, participants in the experimental group were encouraged to use 

six learning functions in the Quizlet application which include Learn, Flashcards, Write, Spell 

(listen to pronunciation), Test, and Match. Data were collected by the end of the four-week 

vocabulary memorization. According to the collected data, in the first week, 84.62% of 

participants used “Learn” function, which decreased gradually each week to 46.15% by week 

4. The “Flashcards” function had 100% usage in the first week, decreasing to 76.92% by the 

end of the last week. The “Write” function had 23.08% usage in the first week, but had no 

participants using it from the second week onwards. The “Spell” function was not used by any 

participant during the study period. The “Test” function had a high usage rate at 76.92% in the 

first, however, it decreased and ended with 53.85% in the last week. The “Match” function saw 

a decline from an initial 61.54% to 46.15% by the end (see Table 4). Apparently, “Flashcards” 

and “Test” were most consistently used across four weeks, indicating learners’ preference for 

the specific study modes. According to Nation (2001), using flashcards is a time-honored, 

effective, and efficient vocabulary learning strategy (Nation, 2001). The benefits of web-based 

flashcard programs may even outweigh paper-based ones (Hoang, 2015).   
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Table 4  
Participants' Usage of Six Quizlet Functions Observed from the Backend 

 

Functions Numbers/ 

Percentage 

Weeks 

1 2 3 4 

Learn Participant number 11/13 10/13 8/13 6/13 

Percentage 84.62% 76.92% 61.54% 46.15% 

Flashcards Participant number 13/13 11/13 11/13 10/13 

Percentage 100.00% 84.62% 84.62% 76.92% 

Write Participant number 3/13 0 0 0 

Percentage 23.08% 0 0 0 

Spell Participant number 0 0 0 0 

Percentage 0 0 0 0 

Test Participant number 10/13 8/13 8/13 7/13 

The figure originally presented here cannot be made freely available via ORA because
of copyright.
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Percentage 76.92% 61.54% 61.54% 53.85% 

Match Participant number 8/13 6/13 7/13 6/13 

Percentage 61.54% 46.15% 53.85% 46.15% 

 

3.3.4 Paper-based materials  
The traditional group employed paper-based materials to memorize vocabulary, using 

the exact same content as the Quizlet group to ensure consistency in the comparison. The paper 

material included a word bank with the same 200 business English words related to the 

automotive industry with English words, Chinese definitions, parts of speech, and the matched 

pictures same as those used on Quizlet were provided for each word. As the Quizlet platform 

provides Spell function which allows participants to listen to the pronunciation of each word, 

audio files were provided for the traditional group, compensating for the lack of the 

pronunciation feature available on Quizlet. The set of paper-based materials, along with the 

audio files, was distributed to the participants of the control group, enabling them to engage 

with the study material tangibly.  
3.3.5 Interview 

In this study, participants were selected and asked for a structured interview at the end 

of the study term (four weeks). It took around 15 minutes. The interviews were conducted 

online and were audio-recorded using Microsoft Teams. The researcher asked for participant 

consent prior to the interview. The questions in the interview were not provided to the 

participants beforehand as the researcher sought to secure open and transparent responses from 

the participants. To frame the semi-structured interviews, nine questions were prepared and 

they are shown below: 

1. What challenges did you face while using the learning method assigned to you? 

2. Were there any aspects of the learning method that you found particularly 

limiting or ineffective? 

3. (For the digital group) Which features of Quizlet did you find most beneficial 

for your learning? Were there any features that were less helpful or even hindering your 
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progress? 

4. (For the traditional group) How effective did you find the traditional methods 

(printed vocabulary lists and audio files) for learning vocabulary? Were there aspects that 

could be improved? 

5. Can you describe your overall experience with the vocabulary learning method 

used? What did you like or dislike about it? 

6. Reflecting on your learning journey, what would you suggest to improve the 

effectiveness of the method used? 

7. Did seeing your scores improve or not improve affect your enthusiasm or 

dedication to the learning process? In what way? 

8. Throughout the study, what motivated you to continue using the vocabulary 

learning method? Were there any external or internal factors that significantly influenced 

your motivation? 

9. Can you identify any specific moments that particularly increased or decreased 

your motivation? 

3.3.6. Data Collection Methods  
3.3.6.1 Consent form  

A non-skippable page was displayed at the beginning of the online experiment to state 

the purpose of the study, the information that will be collected, the reason for information 

collection, the management of the collected data, their right to withdraw in keeping with the 

requirements of ethics approval. All participants were required to read the information and 

provide their consent to proceed. The information was also available in Chinese on participants’ 

request.  
3.3.6.2 Questionnaire  

A background questionnaire on Microsoft Forms was distributed to the participants to 

gather their information, including age range, job positions, frequency and context of English 

usage at work, last English learning experience, self-rated English proficiency, learning 

discipline, and the perceived impact of English skill on career development (see Appendix A). 
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This questionnaire is critical in establishing participants’ profile, and ensure they met the 

inclusion criteria for the subsequent experimental stages of the study. All the responses were 

collected confidentially and stored securely in keeping with University protocols. 
3.3.6.3 Pre-test, Post-test, and Delayed Post-test  

To evaluate the participants' vocabulary proficiency and the effectiveness of the 

learning methods employed, three types of assessments were assigned to the participants: a 

pre-test, a post-test, and a delayed post-test. Each assessment consisted of 50 multiple-choice 

and blank-filling questions delivered via Microsoft Forms, targeting the word bank of 200 

specific business English words they learned from the vocabulary lists created. These 

assessments were given to the participants at different times in the study: the pre-test was 

conducted before the study intervention, the post-test immediately following the four-week 

learning period, and the delayed post-test one week later to measure vocabulary retention over 

time. All the test results were collected through Microsoft Forms and saved in Oxford 

University OneDrive as required.  
3.3.6.4 Interview  

Following the quantitative analysis, semi-structured interviews were conducted with 

selected participants from each group. Participants were chosen based on their performance in 

the three tests. Each interview lasted about 15 minutes and was conducted in the participants’ 

native language, Chinese, to encourage detailed responses. These interviews aimed to harvest 

in-depth insights into the participants’ experiences, perceptions, and the subjective 

effectiveness of the digital and traditional learning tools used. All interviews were recorded as 

audio files and transcribed for further thorough analysis.  
All data were de-identified by replacing the participants’ names with a series of 

participant numbers in data processing stage. A look-up chart which matches participants’ 

names with the participant numbers was kept securely and protected with a different password 

in the University’s online storage service separately and can only be accessed in necessary 

situations (e.g. a follow-up interview to participants whose task result is particularly intriguing 

and worth a deeper investigation). The look-up chart will be permanently destroyed when it is 
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no longer needed. Task results, consent records, contact details, audio recordings, and 

transcript of audio recordings were stored securely in the University’s Nexus365 OneDrive for 

Business online storage service with password protection and multi- factor authentication.  
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Chapter 4 Data Analysis 

4.1 Introduction 

This chapter introduces the results of data analysis. Results from a pre-test, post-test, 

and delayed post-test of 23 participants were analysed using SPSS. The semi-structured 

interviews of five participants of the study were interpreted. This study consists of mixed-

method design. In this approach, qualitative data were collected after collecting quantitative 

data and were used to help explain the quantitative results.  

4.2 Quantitative Data Analysis 

4.2.1 Test Results 

In the quantitative part of this study, the targeted participants included 23 EAL adult 

learners who currently work in automotive industry in China. Acquaintance network and 

snowball sampling were used to recruit participants. The researcher had acquaintance who 

works in automotive industry in China who helped the researcher to find suitable subjects by 

referring their acquaintance. The researcher contacted all the subjects, explained the research 

design, and invited them for participating in the study. All the participants were required to 

read the information about the study and they were asked if they were willing to give their 

consent. Through the participant recruitment process, 30 participants who met the inclusion 

criteria were chosen, however, seven participants dropped during the process. In the end, the 

valid number of participants was 23. Eleven participants were randomly selected to be the 

members of digital group (using Quizlet as a learning tool to memorize business vocabulary), 

while twelve participants were also randomly assigned to the traditional group (using printed 

vocabulary lists for memorizing the same business vocabulary as digital group). 

A MANOVA of repeated measures test was conducted to evaluate the null hypothesis 

that the use of the digital tool Quizlet does not enhance business English vocabulary acquisition 

more than traditional learning methods among Chinese adult EAL learners in the automotive 

industry; and digital vocabulary learning applications do not increase the rate of memorization 

compared to traditional learning method among Chinese adult EAL learners in automotive 

industry. The result of MANOVA indicated there was no significant interaction between the 
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type of learning method (digital vs. traditional) and time, suggesting that changes in vocabulary 

acquisition over time did not differ significantly between the digital and traditional groups. It 

implies both digital and traditional methods are equally effective in enhancing vocabulary 

learning over time. Detailed analysis are shown below. 

 

Figure 3 

Profile plots of the MANOVA of repeated measures test 

 

 
 

Table 5  

Descriptive Statistics of Pre-test, Post-test, Delayed post-test scores for both digital and 

traditional groups 

 Group Mean Std. Deviation N 

Pre-test Digital 30.82 11.583 11 

Traditional 24.08 8.350 12 

Total 27.30 10.377 23 
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Post-test Digital 40.18 4.813 11 

Traditional 35.92 7.379 12 

Total 37.96 6.519 23 

Delayed 

post-test 

Digital 37.73 5.424 11 

Traditional 32.92 8.240 12 

Total 35.22 7.305 23 

 

Table 5 reveals the descriptive statistics for the pre-test, post-test, and delayed post-test 

for both digital group and traditional group. The pre-test scores showed that the mean score for 

the digital group was M=30.82, with a standard deviation of SD=11.583. The mean score for 

the traditional group was M=24.08, with a standard deviation of SD=8.350. The mean 

difference between the groups at this stage was 6.74, indicating that digital group had higher 

starting point than traditional group. For the post-test results, the digital group’s post-test mean 

increased to M=40.18 (SD=4.813), showing significant vocabulary acquisition. The traditional 

group’s mean pos-test score increased to M=35.92 (SD=7.379), also showing significant 

improvement. The mean difference between the groups in the post-test was 4.26. For the 

delayed post-test, the digital group maintained a higher mean score of M=37.73 (SD=5.424) 

compared to the traditional group’s M=32.92 (SD=8.240), with a mean difference of 4.81.  

 

Table 6 

Result of Box’s Test of Equality of Covariance Matrices 

 

Box's M 5.809 

F .816 

df1 6 

df2 3119.084 

Sig. .557 
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In the preliminary analysis, Box’s Test of Equality of Covariance Matrices was 

conducted to ensure that the variance covariance structures across the digital and traditional 

groups were homogeneous. Table 6 shows that p-value=0.557, indicating no significant 

differences in the covariance matrices across groups (p > 0.05), ensuring that any effect 

detected by MANOVA is not due to differences in the variance-covariance structure among 

the groups. Therefore, it is appropriate to proceed with the MANOVA under the assumption 

of homogeneity of covariance matrices. 

 

Table 7  

Results of Multivariate Tests of time and time*group 

 

 

Effect 

Value F 

Hypothesis 

df 

Error 

df Sig. 

Partial 

Eta 

Squared 

time Pillai's Trace .632 17.168b 2.000 20.000 <.001 .632 

Wilks' 

Lambda 

.368 17.168b 2.000 20.000 <.001 .632 

Hotelling's 

Trace 

1.717 17.168b 2.000 20.000 <.001 .632 

Roy's Largest 

Root 

1.717 17.168b 2.000 20.000 <.001 .632 

time * 

group 

Pillai's Trace .021 .210b 2.000 20.000 .812 .021 

Wilks' 

Lambda 

.979 .210b 2.000 20.000 .812 .021 

Hotelling's 

Trace 

.021 .210b 2.000 20.000 .812 .021 
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Roy's Largest 

Root 

.021 .210b 2.000 20.000 .812 .021 

Pillai's Trace .632 17.168b 2.000 20.000 <.001 .632 

 

The multivariate analysis was conducted to evaluate the effects of time and the 

interaction between time and group on vocabulary acquisition and retention (see Table 7). It 

showed highly significant effects of time on the dependent variables (Pillai's Trace = .632, 

Wilks' Lambda = .368, Hotelling's Trace = 1.717, Roy's Largest Root = 1.717, all with p < .001). 

The Partial Eta Squared of .632 suggests that a considerable proportion of the variance in 

vocabulary proficiency can be attributed to the time. The multivariate tests also assessed the 

interaction effects between time and group. However, there was no significant interaction 

effects (p = 0.812), indicating both digital and traditional methods are equally effective over 

time in terms of vocabulary acquisition for Chinese EAL adult learners in automotive industry. 

The results show that while time significantly affects vocabulary acquisition, the type of 

learning methods used (digital vs. traditional) does not differentially impact the rate of 

vocabulary memorization and retention over time. 

Given the significant influence of time and the non-differential effects by group, the 

qualitative interviews were conducted after collecting the quantitative data to explore more 

nuanced aspects of both learning tools’ effectiveness, such as user learning experience, 

engagement levels, specific features that may enhance learning, the role of personalization in 

learning outcomes, scoring impact and motivation impact. 

 

Table 8 

Results of tests of within-subjects effects 
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Source Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Partial 

Eta 

Squar

ed 

time Sphericity 

Assumed 

1390.567 2 695.284 21.422 <.001 .505 

Greenhouse

-Geisser 

1390.567 1.145 1214.242 21.422 <.001 .505 

Huynh-

Feldt 

1390.567 1.226 1134.326 21.422 <.001 .505 

Lower-

bound 

1390.567 1.000 1390.567 21.422 <.001 .505 

time * 

group 

Sphericity 

Assumed 

19.321 2 9.661 .298 .744 .014 

Greenhouse

-Geisser 

19.321 1.145 16.871 .298 .621 .014 

Huynh-

Feldt 

19.321 1.226 15.761 .298 .636 .014 

Lower-

bound 

19.321 1.000 19.321 .298 .591 .014 

Error(t

ime) 

Sphericity 

Assumed 

1363.172 42 32.456    

Greenhouse

-Geisser 

1363.172 24.050 56.682    

Huynh-

Feldt 

1363.172 25.744 52.951    
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Lower-

bound 

1363.172 21.000 64.913    

 

Table 9 

Results of tests of within-subjects contrasts 

 

Source time 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Partial 

Eta 

Squared 

time Linear 711.147 1 711.147 15.933 <.001 .431 

Quadratic 679.421 1 679.421 33.502 <.001 .615 

time * 

group 

Linear 10.625 1 10.625 .238 .631 .011 

Quadratic 8.696 1 8.696 .429 .520 .020 

Error(time) Linear 937.288 21 44.633    

Quadratic 425.884 21 20.280    

 

Table 8 shows the F-tests for time, corrected for non-sphericity, were significant in all 

corrections (Greenhouse-Geisser: F = 21.422, df = 1.145, p < .001; Huynh-Feldt: F = 21.422, 

df = 1.226, p < .001; Lower-bound: F = 21.422, df = 1.000, p < .001). This indicates a 

significant effect of time on the vocabulary acquisition of the participants The Partial Eta 

Squared of 0.505 suggests that over half of the variance in vocabulary scores can be attributed 

to the changes over time. The interaction effect between time and group was not significant 

(Greenhouse-Geisser: F = .298, df = 1.145, p = .812; Huynh-Feldt: F = .298, df = 1.226, p 

= .812; Lower-bound: F = .298, df = 1.000, p = .812), which indicates that the different learning 

tools (digital vs. traditional) did not differentially affect the changes in vocabulary acquisition 

over time. This result implies that both digital and traditional learning tools can effectively 

support vocabulary acquisition for Chinese EAL adult learners in automotive industry. 
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The results from the MANOVA revealed significant multivariate effects of time on the 

dependent variables (p < .001), which indicates a strong influence of time on the vocabulary 

acquisition and retention measures. The Partial Eta Squared value of 0.632 suggests that 

approximately 63.2% of the variance in the dependent variables can be attributed to the factor 

of time. However, the interaction between time and the groups was not statistically significant 

(p = 0.812). This suggests that the changes in vocabulary scores over time did not differ 

significantly between the groups using digital versus traditional learning methods. 

4.2.2 Discussion on the quantitative data 

According to the quantitative data result, while digital group maintained higher absolute 

scores across all tests, the traditional group demonstrated a higher rate of memorization and 

better relative retention from their initial knowledge level.  

4.2.2.1 Comparison of Memorization Rate Between Digital and Paper Groups 

By comparing the increase from the pre-test to the post-test, it was shown that digital 

group had an increase of 9.36 points from the pre-test to the post-test, while traditional group 

saw a higher increase of 11.84 points from the pre-test to the post-test. Although the digital 

group started higher and scored higher in the post-test, the traditional group actually showed a 

greater increase from pre-test to post-test, indicating a higher rate of memorization. The initial 

hypothesis posited that digital tools would be superior due to their interactive capabilities, 

which can stimulate more engagement and potentially better memorization. The fact that the 

traditional group outperformed the digital group in terms of raw score improvement challenges 

this assumption but does not necessarily deny the benefits of digital tools. There is a possibility 

that using a digital learning tool might not directly translate into immediate memorization gains 

but could influence other aspects of learning efficiency. While traditional methods showed a 

higher rate of immediate memorization, the broader pedagogical value of digital tools in 

engaging learners and providing a variety of learning stimuli should not be overlooked. 

Therefore, further interviews were conducted to investigate participants’ learning experience 

of using both learning tools.  

4.2.2.2 Comparison of Retention Rate Between Digital and Paper Groups 
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By comparing the delayed post-test scores with the pre-test scores, digital group 

showed a net gain of 6.91 points from pre-test to delayed post-test, while traditional group had 

a net gain of 8.84 from pre-test to delayed post-test. The traditional group retained more of 

their gains relative to their starting point compared to digital group. It indicates that while the 

digital group had a slight advantage in delayed post-test performance, the traditional group was 

more effective in retaining the vocabulary over time. The non-significant interaction between 

time and the groups in the MANOVA analysis suggests that the differences in retention might 

not be as pronounced across different learning tools. This result does not necessarily undermine 

the potential of digital tools for long-term learning. Therefore, it is important to investigate 

how digital and traditional tools can be integrated effectively to support both immediate 

learning outcomes and long-term retention, emphasizing the need for educational strategies 

that leverage the strengths of both approaches. 

4.3 Qualitative Data Analysis 

4.3.1 Semi-structured interviews  

For the qualitative aspect of this study, five participants were selected for in-depth 

interviews based on their score dynamics and group assignment to ensure diverse perspectives. 

Three participants were from the digital group, and two were from the traditional group. Their 

score changes from pre-test to post-test to delayed post-test displayed varied patterns of 

learning and retention, making their insights particularly valuable for understanding different 

impacts of the learning methods. Table M shows the pre-, post-, and delayed post-test scores 

of the five participants selected for the interviews. In the digital group, participants A6, A7, 

and A8 were chosen, because A6 demonstrated sustained vocabulary retention, starting with a 

pre-test score of 37, increasing to 40 in the post-test, and reaching 41 in the delayed post-test. 

In contrast, A7 showed a decline, with scores decreasing from 38 in the pre-test to 33 in the 

post-test, and remaining stable in the delayed-post test. A8 exhibited strong initial learning 

with minor retention loss, with scores significantly rising from 16 in the pre-test to 37 in the 

post-test, then slightly declining to 36 in the delayed post-test. In the traditional group, B11 

and B10 were chosen, because B11 displayed initial learning but experienced a retention loss, 
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with scores moving from 16 in the pre-test to 31 in the post-test, then decreasing to 23 in the 

delayed post-test. Meanwhile, participant B10 showed progressive learning and enhanced 

retention; their scores increased from 17 in the pre-test to 31 in the post-test and improved 

further to 33 in the delayed post-test. 

 

Table 10 

Interviewees’ information of test scores and reasons to be selected 

Group 
Participant 

Number 

Pre-

test 

Score 

Post-test 

Score 

Delayed 

Post-test 

Score 

Reasons for choosing the 

participants 

Digital 

A-6 37 40 41 

Scores increased from the 

pre-test to the post-test and 

continued to rise in the 

delayed post-test, showing 

sustained retention. 

A-7 38 33 33 

Scores decreased from the 

pre-test to the post-test and 

remained stable in the 

delayed post-test, showing 

a decline followed by 

consistent retention. 

A-8 16 37 36 

Scores rose significantly 

from the pre-test to the 

post-test and slightly 

declined in the delayed 

post-test, suggesting 
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The semi-structured interview format was chosen to allow for flexibility in probing 

deeper into participants' experiences while maintaining focus on predefined themes. This 

approach facilitated rich, detailed responses that could be adaptively explored further based on 

participants' initial responses. The interviews centered around four main themes: Learning 

Tools, Learning Experience, Scoring Impact, and Motivation Impact. Nine interview questions 

were designed and listed below. These themes were crafted to uncover challenges, benefits, 

motivational factors, and the effectiveness of the learning methods used in the study. The 

interviews aim to capture the participants’ experiences and perceptions of the learning tools.   

Interviews were conducted in Chinese, the participants’ native language, using 

Microsoft Teams, enabling real-time communication and the advantage of recording the 

sessions for accuracy in data capture. Each session was subsequently transcribed to ensure that 

strong initial learning with 

minor retention loss. 

Traditional 

B-11 16 31 23 

Scores increased 

significantly from the pre-

test to the post-test but 

declined in the delayed 

post-test, indicating initial 

learning followed by a loss 

in retention. 

B-10 17 31 33 

Scores increased from the 

pre-test to the post-test and 

improved further in the 

delayed post-test, 

indicating progressive 

learning and enhanced 

retention. 
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all qualitative data were accurately and comprehensively analyzed. The transcription process 

was meticulous, aiming to capture nuances in language that might indicate subtler aspects of 

participant attitudes and experiences. After transcription, a thematic coding approach was 

employed to analyze the data. This method was instrumental in identifying and categorizing 

patterns or themes within the transcriptions, allowing for a systematic exploration of how 

different factors influenced vocabulary learning outcomes. The coding process was iterative, 

involving repeated reviews of the data to refine the themes and ensure they accurately 

represented the participants' experiences and perspectives. 

The primary purpose of these semi-structured interviews was to complement the 

quantitative data by providing deeper insight into the personal experiences, perceived 

effectiveness, and emotional responses to the learning methods used. By integrating these 

qualitative insights with the quantitative data, the study aims to offer a more holistic 

understanding of the impact of digital versus traditional vocabulary learning tools on Chinese 

adult EAL learners in the automotive industry. This comprehensive analysis helps in 

identifying not just what changes occur, but why these changes might happen, thereby guiding 

future educational tools and strategies. 

4.3.2 Summary of Qualitative Interview Coding 

4.3.2.1 Participants’ perceptions of using Quizlet to learn vocabulary 

In assessing participants' perceptions of using Quizlet for vocabulary learning, three 

participants were interviewed. Eight themes were generated from the interview transcripts 

including positive aspects of the learning experience, motivation, limitations and areas for 

improvement, comparison with Duolingo, challenges, effectiveness of digital tools, scoring 

impact, and learning preference, which have been quantified based on frequency of mentions. 

In general, participants’ views of the effectiveness of using Quizlet to learn vocabulary varied. 

Two out of three participants had generally positive learning experience while using Quizlet 

during the four-week vocabulary learning period, however, one reported that the assistance 

from Quizlet was not very significant, and attributed her improvement in scores partly to luck, 

and repeated practice instead of the use o f the digital tool, questioning the effectiveness of the 
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app. 

In terms of participants’ learning experience, three participants interviewed reported 

positive learning experience. The most mentioned functions were Flashcards, Learn, Test, and 

Match, which were highlighted by three participants for 13 times across responses as beneficial 

for learning vocabulary. Flashcards allow students to see vocabulary on digital cards that can 

be flipped to reveal definitions and pictures with a click or tap. In this study’s Quizlet 

vocabulary set, the flashcards were designed to show English business words on the front and 

their Chinese definitions and pictures with a click or tap on the back of the card. In the Learn 

mode, learners engage with multiple-choice and writing questions that progress from easy to 

difficult, helping them to learn words and their meanings. The Test function provides an 

assessment with written, multiple-choice, matching, and True or False questions based on the 

vocabulary set in this study, allowing learners to check their scores and review correct answers 

for any mistakes. The Match game challenges learners to quickly pair terms with their 

definitions or corresponding pictures, displaying their score and rank among other users upon 

completion. In participants’ responses, Test and Match were praised for their utility in allowing 

learners to effectively eliminate incorrect options and confirm the correct ones and providing 

guidance in learning vocabulary. One participant noted in the interview that: 

The most helpful functions were Test and Match…..Sometimes knowing a word might 

not mean you remember it well, but elimination can help you guess the meanings, which 

can then be confirmed by another test. It also provides some guidance and specificity. 

The functions I found most helpful were flashcards, learn, and test, especially the test 

which allows me to constantly assess my grasp of the words. 

Platzer's (2020) research on the role of Quizlet in vocabulary acquisition investigated examined 

the frequency of participants’ use for each of Quizlet's seven functions. The study found that 

the three most frequently used activities were Match (mean = 8.32), Test (mean = 4.04), and 

Flashcard (mean = 2.99). Notably, Match and Flashcards require no typing, and Test requires 

typing only in some instances. The activity that does not involve typing (Match) was used the 

most frequently (median = 2), indicating that learners are reluctant to engage in tasks requiring 
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extensive typing. This finding aligns with the finding of this research, where Test and Match 

were praised for their utility.  

One participant also praised Flashcards for allowing learners to listen to pronunciations 

and providing both English words and Chinese meanings, which targeted their needs for 

learning pronunciation. They said: 

I think the flashcards are quite useful. I primarily look at pronunciation; they have both 

English and Chinese, which I find very helpful. I focus on pronunciation. 

Nation (2001) also mentioned that using flashcards is a time-honored, effective, and efficient 

method for vocabulary learning.  

Besides the four functions in the Quizlet mentioned above, participants also highlighted 

several other positive aspects of using Quizlet to learn vocabulary. One participant particularly 

appreciated the convenience of the app, mentioning five times how beneficial it was to use 

Quizlet anytime and anywhere, especially given their busy work schedule. The app allowed for 

frequent and convenient study sessions, fitting into fragmented time slots for adult workers in 

automotive industry. They noted in the interview that:  

This app is quite convenient for us, making it easy to memorize words; without a lot of 

time to study continuously, we can only use snippets of time to quickly learn and 

memorize. 

Hu’s (2011) empirical study of vocabulary learning assisted by mobile phones with 24 Chinese 

adult learners revealed that adult learners perceive mobile phones as effective tools for 

vocabulary acquisition, appreciating the flexibility to learn anytime and anywhere. Earlier 

studies have also emphasized the potential of e-learning to occur in various settings such as on 

the bus, in a café, waiting in line (Kukulska-Hulme, 2018), effectively using the “dead time” 

(Ballance, 2012).  

Another participant pointed out the importance of visual and audio aids, stating that 

visual aids and the occasional use of audio helped reinforce memory and improve 

pronunciation. The participant said in the interview that: 

Some graphic displays help deepen memory. This aspect is particularly good. 
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I primarily look at pronunciation….. I focus on pronunciation.  

Both visuals and audios were on the Flashcards with a simple click or tap. Adults EAL learners’ 

needs are often more practical and work-related. They require skills that enable them to 

communicate effectively in English, such as being able to engage in conversations. As a result, 

they place a significant emphasis on pronunciation, as clear and accurate pronunciation is 

essential for professional communication. As Gilakjani, A. P. (2012). mentioned pronunciation 

is essential for EFL learners' communicative competence and confidence, supporting the 

learners’ overall communicative skill.  

These positive experiences above were closely tied to the specific Quizlet functions 

utilized during the study, such as Flashcards, Learn, Test, and Match. The digital nature of the 

app made it a convenient and flexible tool for vocabulary acquisition, which participants found 

particularly advantageous. This also indicates why the digital group showed improvements in 

scores from the pre-test to the post-test and delayed post-test (an increase of 9.36 points from 

the pre-test to the post-test, and a net gain of 6.91 points from pre-test to delayed post-test), 

indicating functions of Quizlet provided targeted support to learners. 

However, the three participants also mentioned challenges they encountered while 

using Quizlet and their views on the effectiveness of digital tools for vocabulary learning. The 

challenges included: inconsistent study habits (one participant noted a lack of daily habit in 

revising and memorizing words), and a lack of contextual use at work (one participant 

mentioned that they didn’t use the words at work, leading to memory loss). Interestingly, one 

participant felt that the app was very useful for memorizing words, yet their test scores 

consistently declined from 38 to 33 to 33. They were puzzled by this discrepancy, as they 

believed that the app should have helped them improve. The participant noted in the interview 

that: 

The fact that my scores decreased three times actually doesn’t match what I learned 

from this software, so I'm puzzled why, when using this software to learn words, there 

are still many points lost in the test phase. This is also a surprise to me. 

Interestingly, the interview results revealed that participants had markedly different 
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views on the effectiveness of Quizlet. One participant noted a significant improvement in test 

scores, attributing this directly to the use of Quizlet. However, another participant expressed 

that although scores generally improved, the changes were partly due to luck, expressing 

uncertainty about the app's impact on actual word retention. They believed their score 

improvements were not because of the app, but rather due to 1) luck and 2) their own repeated 

practice. They felt the app failed to help adults genuinely remember words, citing that the app’s 

design for word memorization was too shallow. For example, functions like Test and Match 

focused on quick selection and speed, lacking depth, and did not leave a lasting impression. 

They mentioned in the interview that: 

I feel there was a bit of luck involved in these three test results. When redoing the tests, 

I had some impression of the words but didn't remember them solidly. A lot of it was 

luck during the tests, but to actually remember the words. 

I think this app isn't the key to memorize vocabulary, repeated practice is the key. 

The same participant who questioned the effectiveness of the Quizlet also mentioned 

that they found another app, Duolingo, more effective than Quizlet for several reasons. The 

first is that Duolingo is more engaging and habit-forming, as its game-like, level-based 

approach made learning fun and encouraged them to speak up, addressing their biggest 

challenge of speaking out loud. Another is its structured levels and real-time corrections. 

Duolingo offered structured levels with multiple sub-levels, including tasks for word memory, 

spelling, and pronunciation practice with immediate corrections, which they found crucial for 

effective learning. The third reason is its design and usability. They found Quizlet’s matching 

feature cluttered and chaotic, making it difficult to locate words quickly. They felt the game 

tested speed rather than memory, suggesting the need for integrating play and learning, real-

time corrections, and a well-organized surface design for better effectiveness. 

The participants also identified areas for improvement within Quizlet’s features. The 

need for phonetic symbols, better access to pronunciation aids across all modules, the addition 

of example sentences, and the inclusion of parts of speech were suggested to enhance learning 

effectiveness.  
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In addition, motivation, both intrinsic and work-related, played a crucial role in 

participants' engagement with Quizlet. Work-related motivation was mentioned five times, 

driven by the need to meet professional English proficiency standards and company incentives. 

On the other hand, intrinsic motivation was noted six times, reflecting a strong personal 

commitment to improving English language skills, irrespective of external requirements. 

Overall, the integration of feedback from the participants suggests that while Quizlet 

offers significant advantages for learning vocabulary, there is room for improvement, 

particularly in making the learning experience more interactive, engaging, and supportive of 

various learning preferences. 

4.3.2.2 Participants’ perceptions of using paper material to learn vocabulary 

To evaluate participants’ perceptions of using paper material for vocabulary learning, 

interviews were conducted with two participants from the traditional group. Five themes were 

generated from the interview transcripts including learning preference, limitations of using 

paper material, positive aspects of the learning experience, motivation, and scoring. Similar to 

the results from the digital group interviews, the interviews with the paper group revealed 

diverse opinions on the experience and effectiveness of using paper materials for vocabulary 

learning. Both participants mentioned the benefits as well as the challenges and limitations of 

using paper materials. One participant had a generally positive attitude towards the four-week 

learning experience with paper materials, finding it helpful overall. Another participant, 

however, felt that the paper materials did not directly aid their learning. Instead, they attributed 

their improvement in test scores to their own efforts in categorizing and taking notes. 

Both participants had positive experience while using paper material and audio files for 

vocabulary learning. The two participants highlighted the ability to write directly on paper 

materials as beneficial for memory retention. They believed that writing notes and categorizing 

words on paper enhanced their memory because "the palest ink is better than the best memory." 

Additionally, both participants found the audio files helpful for vocabulary learning. They used 

them for listening and repeating words, which improved their pronunciation and understanding 

over time, especially for newly learned words like "strategic."  
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Learning preferences were also mentioned by the two participants. Given their busy 

work schedules, they expressed their preferences towards using digital tools for vocabulary 

learning due to the convenience and portability, allowing for more flexible study times. With 

digital tools, they could access anytime, unlike paper materials that could only be used when 

they are off duty. 

For example, our normal working hours are from 8 AM to 6 PM, and during this time, 

it might not be possible to study these materials because there are many other project 

matters to attend to. I can only manage to study briefly or after work. I wish it could be 

like the digital version that I could check anytime, as the paper version can only be 

looked at during certain times. 

In addition, one participant mentioned grouping similar words by scenes or phonetic 

features was particularly helpful for vocabulary memorization and retention, suggesting 

categorizing words based on characteristics or contexts. Notably, they attributed his progress 

mainly to their own categorization and note-taking efforts, rather than the inherent design of 

the paper materials. They said: 

The main reason is that I categorized and took notes myself; the paper-based materials 

didn't directly help deepen my memory. 

Additionally, one participant emphasized the importance of repeated practice, 

highlighting that continuous and repeated exposure to vocabulary was crucial for effective 

memorization. They noted that their vocabulary retention wasn't very strong and needed regular 

review, underscoring the significance of repeated practice. They mentioned: 

When memorizing words, sometimes the memory doesn't feel deep, the words are not 

remembered very solidly, and after a while, they need to be memorized again. 

Beyond learning preferences, they also discussed various limitations encountered 

during their study, including the need for phonetic symbols on paper materials, especially for 

challenging words, to aid understanding and pronunciation; the requirement for more self-

discipline when using paper materials, particularly given high work pressure and limited 

professional time; and difficulty studying during normal working hours (8 AM to 6 PM) due 
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to other work commitments, with paper materials being accessible only at specific times, unlike 

digital versions. They found memorizing words using paper materials requires additional 

mnemonic strategies and frequent reviews. Additionally, although there was an increase in 

vocabulary and reading comprehension, speaking skills showed less improvement, which is 

more critical for their work. 

Similar to the participants in the digital group, they also mentioned having both work 

motivation and intrinsic interest. Both participants highlighted work motivation—driven by the 

English requirement for their work, however, only one participant mentioned having an 

intrinsic interest in learning English. In terms of scoring impact, one participant felt that scores 

could reflect their proficiency and help them improve, therefore, it influences her vocabulary 

learning. Conversely, another participant viewed scores only as an assessment tool, valuing the 

practical application of the learnt vocabulary more. Therefore, scores did not significantly drive 

his vocabulary learning efforts. 
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Chapter 5 Discussion and Conclusion 

5.1 Overview of the study 

The purpose of this study was to investigate the benefits and limitations of digital 

vocabulary learning applications on Chinese adult EAL learners in the automotive industry, 

with a focus on business English proficiency. 

To study this, the digital group used Quizlet as a learning tool to memorize business 

English vocabulary, while the traditional group used printed vocabulary lists and audio files 

for the same purpose. The results of the test scores were compared and analyzed. In addition 

to the tests, this study also investigated the participants’ perception of learning methods by 

conducting semi-structured interviews with five participants, three from digital group and two 

from traditional group.  

The results obtained based on the study would be explained concerning the research 

questions in the following sections. Based on the results obtained through the mixed-methods 

research results, this study conclusion was determined. Further, the study’s pedagogical 

implications, limitations of the study, and directions for further research are addressed. 

5.2 Answers to the Research Questions 

Research question 1: Does the use of a mobile-assisted language learning tool such as 

Quizlet enhance business English vocabulary acquisition compared to traditional 

vocabulary learning method for Chinese adult EAL learners in automotive industry? 

The quantitative data analysis showed that the use of a digital tool such as Quizlet did 

enhance business English vocabulary acquisition over time for Chinese adult EAL learners in 

the automotive industry within this study constraint, but the enhancement effect did not 

statistically differ from the traditional method of using paper materials in terms of vocabulary 

memorization and retention. The qualitative data revealed that Quizlet has specific features that 

enhance business English vocabulary acquisition, particularly in terms of its interactive 

features, convenience and flexibility, as well as visual and audio aids; however, its 

effectiveness in enhancing business English vocabulary acquisition compared to traditional 

methods varied among adult EAL learners.  
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The statistical analysis revealed significant improvements in vocabulary test scores 

over time across both the digital and traditional groups. While both methods showed 

improvements from the pre-test through the post-test and to the delayed post-test, the 

interaction effect between time and group was not statistically significant (p = 0.812). This 

suggests that while vocabulary acquisition improved over time, the use of Quizlet did not 

statistically enhance vocabulary acquisition more than traditional methods within the 

constraints of this study. The null effect could be explained by the limited sample size. This 

has to be tested by further research with a larger sample size to achieve sufficient power and 

provide more comprehensive conclusion on the effectiveness of Quizlet compared to paper 

materials in enhancing business English vocabulary acquisition for learners in this study. 

Qualitatively, there are mixed perceptions of Quizlet’s effectiveness in enhancing 

business English vocabulary acquisition within this study constraint. Some participants found 

Quizlet highly effective in enhancing business English vocabulary acquisition, but others 

questioned its impact on long-term retention, pointing to the need for more depth in its learning 

design. Some reported significant improvements in test scores due to the use of Quizlet, 

attributing this to the app's interactive features such as Flashcards, Learn, Test, and Match, 

engage learners in multiple ways, keeping learners engaged and caters to different learning 

preferences. Others expressed skepticism about the app's effectiveness, attributing their score 

improvements to luck and repeated practice rather than the app itself. They felt that the app's 

design for word memorization was too shallow and lacked depth for long-term retention. 

Therefore, improving deeper engagement and forming consistent study habits were highlighted 

for further improvement in Quizlet. Similarly, although the traditional group showed 

improvements in vocabulary acquisition over time within this study, and had higher rates of 

memorization and retention compared to the digital group (memorization: 11.84 points vs. 9.36 

points; retention: 8.84 points vs. 6.91 points), there were mixed perceptions of its effectiveness. 

Interestingly, it was shown in the qualitative data that while paper materials offered benefits 

such as memory retention, participants expressed a preference for the convenience and 

flexibility of digital tools for vocabulary learning. Paper materials were praised to improve 
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their vocabulary and reading comprehension but did not help with speaking skills. Participants 

in the traditional group highlighted the importance of repeated practice, self-discipline, and 

personalized vocabulary memorizing strategies such as categorization and writing down in 

effective vocabulary retention.  

Therefore, the choice between digital and traditional methods may thus be influenced 

more by individual learning preferences, convenience and flexibility, and the specific features 

of the learning tools, rather than the inherent effectiveness of the tools themselves. Participants 

praised the convenience of using Quizlet to learn business English vocabulary, which allowed 

for flexible study time; however, traditional methods were valued for the ability to write 

directly on paper materials for repeated practice. Both methods highlighted the importance of 

repeated practice, structured learning, and personalized vocabulary learning strategies such as 

categorization for effective vocabulary retention. 

Research question 2: Does the use of mobile-assisted vocabulary learning applications 

increase the rate of memorization compared to analog strategies? 

Multivariate Tests revealed significant effects of time on vocabulary test scores (Wilks' 

Lambda = .368, F(2, 20) = 17.168, p < .001, partial eta squared = .632), indicating while digital 

tools like Quizlet are effective for enhancing vocabulary learning among Chinese adult EAL 

learners in the automotive industry, they do not significantly outperform traditional paper-

based methods in terms of the rate of memorization. Descriptive statistics indicate that both 

groups improved their vocabulary knowledge as evidenced by the increase in scores from the 

pre-test to the post-test. The traditional group saw an increase of 11.84 points from the pre-test 

to the post-test, while the digital group saw an increase of 9.36 points. However, the lack of a 

significant time*group interaction effect suggests that the rate of memorization did not 

significantly differ between the digital and traditional methods.  

From the interviews with the digital group, it emerged that learners valued the specific 

functions of the Quizlet app, such as Flashcards, Learn, Test, and Match. They believed that 

these features helped them understand and remember words more effectively by allowing them 

to eliminate incorrect options and confirm the correct ones. This interactive approach was 
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perceived to aid their short-term memorization, making the learning process more engaging 

and efficient. However, participants also expressed concerns about their long-term retention, 

suggesting that while digital tools facilitated initial memorization, they were unsure if these 

effects were as enduring. Notably, one participant expressed skepticism about the app's 

effectiveness, attributing their score improvements to luck and repeated practice rather than the 

app itself. They felt that the app's design for word memorization was too shallow and lacked 

depth for long-term retention.  

From the qualitative data from the traditional group, some participants found the ability 

to write directly on paper materials beneficial for memory retention, citing the physical act of 

writing as helpful for memorization. However, others found memorizing words using paper 

materials to be rigid and less effective, requiring additional mnemonic strategies and frequent 

reviews. A notable insight was that some participants attributed their progress in memorizing 

vocabulary to categorizing words and repeated practice rather than the specific method used, 

highlighting the importance of study habits and techniques over the form of learning materials. 

In conclusion, while the statistical analysis did not show that digital tools enhance the 

rate of memorization more than paper materials, the interactive functions of Quizlet were 

valued by learners for improving memorization. Similarly, paper materials were praised for 

allowing learners to physically write on them, which was perceived as beneficial for memory 

retention. Notably, interviews revealed that vocabulary memorization is closely tied to several 

key factors: 1. repeated practice, 2. consistency in learning and developing a daily habit of 

memorizing words, 3. the method of categorizing words, and 4. structured learning, such as 

weekly vocabulary lists that build on each other to promote progressive learning. Therefore, 

both paper materials and digital tools need to be designed carefully to support these aspects, 

aiding learners effectively in their vocabulary acquisition. 

Research question 3: What are the benefits and limitations of mobile-assisted vocabulary 

learning applications such as Quizlet for vocabulary retention?  

By comparing the delayed post-test scores with the pre-test scores, the digital group 

showed an increase of 6.91 points (from 30.82 to 37.73), while the traditional group exhibited 
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an increase of 8.84 points (from 24.08 to 32.92). Retention rates did not differ significantly 

between the two groups, showing that although both groups demonstrated improvements, 

neither digital nor traditional methods provided a retention advantage over the other. 

Quantitatively, it indicated that both methods have a positive effect on vocabulary retention. 

However, the qualitative data revealed mixed feelings about the retention capabilities of digital 

tools. 

One of the main advantages highlighted by the participants in the digital group is the 

interactive functions such as Flashcards, Learn, Test, and Match, which helped the users 

understand and remember words more effectively by allowing them to eliminate incorrect 

options and confirm the correct ones. These features were praised for their ability to aid short-

term memorization. Additionally, the convenience of being able to use Quizlet anytime and 

anywhere was beneficial for the adult learners with busy work schedules. The flexibility of 

using it anytime during their breaks allowed for frequent and convenient study sessions, fitting 

into fragmented time slots, which is crucial for adult learners in the automotive industry. 

Furthermore, visual and audio aids automatically provided in the app’s Flashcard function also 

played a significant role in reinforcing memory and improving pronunciation, which is 

essential for professional communication at work. 

However, the study also identified several limitations of using digital vocabular 

learning application, specifically Quizlet for vocabulary retention among Chinese adult EAL 

learners. Participants in the digital group faced challenges related to consistency in learning 

business English vocabulary, with some noting a lack of daily habit in revising and memorizing 

words, which affected their retention. Another limitation of using the app Quizlet to learn 

business English vocabulary was the lack of contextual use at work. The app provided the 

vocabulary lists which only showed business English words and visual and audio aids; and the 

Flashcards, Match and Test functions mainly focus on the words and their meanings instead of 

the contexts in which they can be used. Therefore, the users were not able to practice or 

reinforce the vocabulary in their professional environment, which led to memory loss. In 

addition, some participants also felt that the app's design for word memorization was too 
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shallow, such as Match and Test functions focusing on quick selection and speed rather than 

deep learning, which did not leave a lasting impression. Furthermore, participants also 

identified specific areas for improvement, such as including phonetic symbols to aid 

pronunciation and providing access to pronunciation aids across all functions, not just in the 

Flashcard. Additionally, example sentences were suggested to add in order to help understand 

the context and usage of words, and the inclusion of parts of speech were mentioned as 

participants felt parts of speech were not adequately covered by the app and affected their test 

performance. Interestingly, while some participants reported significant improvements in 

vocabulary retention and attributed this to the use of Quizlet, others questioned its effectiveness. 

One participant believed that their score improvements were due to luck and repeated practice 

rather than the app itself. They even compared Quizlet with Duolingo, noting that Duolingo’s 

game-like, engaging and intuitive practice design, as well as level-based approach were more 

engaging and effective for long-term retention compared to Quizlet’s more static approach. 

Duolingo’s user-friendly and intuitive features foster better engagement and habit formation 

compared to Quizlet.  

To address the limitations of the digital vocabulary learning tool in order to enhance 

vocabulary acquisition, several improvements can be made. To address the challenges related 

to consistency in learning business English vocabulary and to enhance learners’ daily habits, 

the app should incorporate customizable daily reminders and reward consistent practice. In 

addition, including more level-based, engaging, intuitive, and gamified functions in the app 

may encourage regular engagement with the app. To address the retention difficulty, 

integrating professional context into vocabulary exercises such as designing scenario-based 

activities or simulations where learners can practice vocabulary in realistic business settings 

can help reinforce the practical use of new words in their professional communication at work. 

Additionally, incorporating more complex exercises which require deeper understanding such 

as sentence creation rather than quick selection and speed-based tasks might also help with 

vocabulary retention. Furthermore, incorporating phonetic symbols for correct pronunciation 

reference and voice recognition technology for real-time feedback on pronunciation can be 
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beneficial for improving speaking skills; adding example sentences to the vocabulary lists and 

Flashcards can also help understanding the context of words, thus further aiding reading and 

listening comprehension; ensuring that parts of speech are covered can help learners understand 

how to use new words correct in sentences. Finally, adopting some of the engaging features in 

Duolingo could enhance Quizlet’s effectiveness in vocabulary retention, such as level-based 

approach where learners can progress through different stages once they master new 

vocabulary, and gamified exercises. This can provide a sense of achievement and motivation, 

as well as improve engagement and habit formation. By addressing these issues, Quizlet could 

become a more effective digital vocabulary learning tool for business English vocabulary 

retention among Chinese adult EAL learners. 

In conclusion, while digital tools like Quizlet provide valuable support for vocabulary 

learning through interactive features, convenience, and structured learning approaches, their 

effectiveness for long-term retention is influenced by factors such as consistent use, practical 

application, and deeper engagement. Further research with larger sample sizes is needed to 

fully optimize the potential of digital tools for vocabulary retention. 

5.3 Further Discussion 

5.3.1 Pedagogical Implications 

The findings from this study offer significant pedagogical implications for designers of 

digital vocabulary learning apps, trainers conducting business English training in the 

automotive industry, and curriculum designers who design training programmes for Chinese 

adult EAL learners in the automotive industry.  

For designers of digital vocabulary learning apps, the findings highlight several benefits 

of Quizlet, and also provide insights for areas for upgrading digital vocabulary learning apps. 

The interactive functions in Quizlet such as Flashcards, Learn, Test, and Match, were found to 

aid short-term vocabulary memorization effectively; the visual and audio aids were found to 

help with understanding and pronunciation; and digital tools can be particularly useful in 

creating engaging and flexible learning experiences that fit into the fragmented time slots of 

busy adult learners. Previous studies have also confirmed the equal effect of digital flashcards 
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and paper on vocabulary learning outcomes (Hsu, 2013; Sage et al., 2020). These advantages 

should be maintained. However, quantitative findings indicate no significant difference in 

vocabulary retention between using digital tool and traditional paper materials, and qualitative 

findings reveal mixed results in terms of effectiveness. Therefore, the choice between digital 

and traditional methods may be more influenced by individual learning preferences, 

convenience and flexibility, and the specific features of the learning tools, rather than their 

inherent effectiveness. In this case, designers should focus on upgrading apps to cater for adult 

learners’ needs, who nowadays have a significant demand for second language learning for 

work. For instance, designers could focus on enhancing daily learning habits by incorporating 

reminders, and personalized schedules; integrating contextual learning with example sentences 

and scenario-based activities; including spaced repetition, comprehensive quizzes; providing 

phonetic symbols and voice recognition technology support; adopting a level-based, interactive, 

and game-like design; providing personalized feedback to foster better engagement.  

For trainers who conduct business English training in the automotive industry and 

curriculum designers who design training programmes, integrating digital vocabulary learning 

tools into training programmes can provide a blended learning approach, combing the benefits 

of digital learning method and traditional learning method, making it more interactive and 

engaging. Trainers can incorporate strategies that promote deeper engagement with vocabulary, 

such as integrating context-based learning and providing opportunities for practical application 

of new words in real-life scenarios. Additionally, combining digital tools with traditional 

methods, such as writing notes and categorizing words, can enhance memory retention and 

cater to diverse learning preferences. Adult learners usually have fragmented time due to their 

busy work, making it challenging to study or review paper materials regularly. Digital tools 

are convenient enough for learning during short breaks and offer interactive functions for 

testing what they have learnt. Therefore, incorporating digital tools into adult language training 

programmes can provide greater convenience and flexibility. Additionally, digital tools can 

also help teachers track adult learners’ progress and send reminders, helping with consistent 

learning. In addition, the findings suggest that incorporating contextual learning through role-
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play or work scenario helps bridge the gap between vocabulary acquisition and practical usage. 

Trainers and curriculum designers can provide adult learners with more work-related scenarios 

during training programmes, allowing them to practice the vocabulary they have learnt in 

relevant contexts in order to aid vocabulary retention. Finally, trainers can offer more 

individualized feedback, which aids vocabulary retention for adult learners. Combining digital 

tools,  traditional learning, contextual learning, and personalized feedback can effectively 

support adult EAL learners in retaining business English vocabulary.  

5.3.2 Impact of Test Scores and Motivation on Vocabulary Acquisition 

5.3.2.1 Test Score Impact 

Three out of five participants reported that improved test scores increased their 

motivation and provided a sense of achievement, and the other two felt that the scores did not 

significantly influence their learning efforts. This variation suggests that for some adult 

learners test scores could serve as a form of motivation to learn vocabulary as it provides a 

sense of achievement and serves as a means to evaluate progress and identify areas for 

improvement. Therefore, for some adult learners, test scores might have a significant 

motivational impact on their vocabulary learning, as they care deeply about their scores. Their 

improvement in test performance may be more closely related to their motivation driven by the 

desire to achieve higher scores rather than the specific learning tools used. In such cases, digital 

tools for vocabulary learning could include more testing features to motivate those adult 

learners who find test scores particularly important. 

5.3.2.2 Motivation Impact 

The study found that both intrinsic and extrinsic motivations played important roles in 

participants' learning progress with the two learning tools. However, the degree to which these 

motivations influenced learning varied among participants. Some were driven by work-related 

language requirements and company incentives for learning English, while others were 

motivated by intrinsic interest in improving their English. Therefore, it is possible that both 

extrinsic motivation from their work and intrinsic motivation play significant roles in their 
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learning progress. The motivations may contribute greatly to the score improvements in both 

groups, suggesting that the improvements may not be attributed to the learning tools used. 

5.3.3 Addressing the Challenges of MALL and Quizlet in Vocabulary Acquisition 

In Chapter 2 Literature Review, several challenges associated with the use of MALL 

and Quizlet for vocabulary acquisition were discussed. In MALL contexts, challenges included 

limited depth of learning, inconsistent engagement, issues with assessment and feedback, and 

a lack of personalization. In terms of the challenges specific to Quizlet, varying effectiveness 

across different study modes, inconsistent engagement with the application, the necessity of 

teacher monitoring for effective use, and lower effectiveness for productive vocabulary and 

long-term retention. This study revealed several issues that align with the challenges identified. 

Firstly, limited depth of learning did exist. Participants in the study reported that 

Quizlet’s design for word memorization felt shallow, and functions like Test and Match 

emphasized quick selection over deep learning. This finding supports the concern that MALL 

may promote superficial learning. However, it was also noted that strategies used by some 

participants such as spaced repetition, categorization, and note-taking were helpful in 

vocabulary retention. 

Secondly, inconsistent engagement with Quizlet also emerged during the four-week 

vocabulary memorization period in the study. While most participants remained engaged, some 

struggled with maintaining consistent study habits. This variation in engagement aligns with 

the challenges highlighted in the literature. It is worth noting that consistent engagement is 

closely linked to individual motivation for learning vocabulary. Most participants in the study 

have both intrinsic and extrinsic motivation, which resulted in their high level of engagement 

with the application. 

In addition, feedback issues were also noted, with one participant mentioning Quizlet's 

lack of real-time corrections, particularly for pronunciation practice compared to Duolingo, 

which provide immediate feedback. 

Furthermore, the lack of personalization in MALL was another challenge identified in 

this study. Some participants mentioned that they did not use the newly learned vocabulary in 
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their work contexts, which led to memory loss. This suggests that while Quizlet is effective for 

vocabulary acquisition in general, it might not be able to provide contextually relevant learning 

experiences that are essential for retention, especially in professional settings. 

Finally, as consistent with findings of Platzer's (2020) research, participants in this 

study predominantly used non-typing functions such as Flashcards, Test, and Match. These 

modes were found to be less effective for promoting productive vocabulary growth. While the 

study did not directly measure productive vocabulary, participants indicated in the interview 

that Quizlet was more helpful for receptive skills like reading, rather than for productive 

vocabulary use like speaking or long-term retention. 

5.4 Limitations of the Studies and Areas for Future Studies 

5.4.1 Limitation of the participants 

The participants selected in this study had varying levels of English proficiency, thus 

affecting the test results of their business English vocabulary acquisition and retention. 

Participants self-reported their English proficiency at the start of the experiment via a 

questionnaire that included the question "How would you rate your level of English?" Sixteen 

participants identified themselves as basic level, six as intermediate, and one as very basic. 

However, these self-assessments lacked standardized definitions, meaning each participant's 

understanding of their proficiency level could differ. Consequently, it is unclear to what extent 

their actual English proficiency impacted their test results, adding variability to the findings. 

Moreover, the sample size of 23 participants limits the generalizability of the findings. The 

power analysis (G*Power=0.0514996 as opposed to the commonly accepted value of 0.80), 

suggests that a larger sample size is necessary to detect statistically significant differences 

between the digital and traditional learning methods.  

5.4.2 Limitation of the tests 

The design of the pre-test, post-test, and delayed post-test also have limitations. Each 

test included 39 multiple-choice questions and 11 blank-filling questions, assessing word 

meanings, parts of speech, synonyms, and antonyms. Although the pre-, post-, and delayed 

post-tests featured different questions, the patterns were consistent to ensure assessment of the 
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vocabulary knowledge learned during the study. However, vocabulary acquisition involves not 

only meaning and form but also pronunciation. The testing platform Microsoft Form lacked 

voice recognition function and audio listening support, preventing assessment of pronunciation 

mastery. This makes the tests less comprehensive. Furthermore, test scores may not fully reflect 

the learners' progress. One participant in the digital group expressed frustration about the 

inconsistency between perceived learning progress and test scores. For instance, this 

participant’s scores were 38 in the pre-test, 33 in the post-test, and 33 in the delayed post-test, 

but they felt that using the digital tool Quizlet had helped them better understand and memorize 

the words. In addition, all tests were administered online. Although each test was time-limited 

to 15 minutes, the study could not control the participants' testing environments, therefore, the 

authenticity of the test results cannot be guaranteed. Future studies should include 

comprehensive assessments that include pronunciation, supported by voice recognition and 

audio listening features. 

5.4.3 Limitation of the intervention 

During the intervention, the participants in the traditional group were provided with 

audio for pronunciation, but it was unclear if all participants listened to the audio files. However, 

the digital group had built-in audio in Quizlet, ensuring consistent access to pronunciation aids. 

This may have influence the learning outcomes between the two groups. Apart from that, 

during the four-week vocabulary intervention, the researcher could track the digital group's 

progress through the Quizlet app's backend, but could only remind the paper group as their 

progress couldn’t be monitored. This means the study could not ensure equal or similar study 

duration or frequency between the two groups, potentially affecting the test results. However, 

achieving such conditions in real-life situations is not feasible. In addition, the four-week 

intervention for vocabulary memorization was relatively short. The interval between the post-

test and the delayed post-test was only one week. Therefore, it is difficult to draw definitive 

conclusions about long-term retention and the sustained impact of the learning tools.  

5.4.4 Area for Future Study 
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Future research should address the limitations identified in this study and explore 

additional areas to enhance the understanding of digital tools’ effectiveness in vocabulary 

acquisition for adult EAL learners. Conducting studies with a larger and more diverse sample, 

and more precise measures of participants’ English proficiency before starting the experiment 

will help to achieve sufficient power and allow for more comprehensive conclusions about the 

effectiveness of digital versus traditional vocabulary learning methods. Future studies should 

also consider extending the intervention period and increasing the interval between the post-

test and delayed post-test to better assess long-term retention and the effectiveness of different 

vocabulary learning methods over a more extended period. Therefore, conducting a 

longitudinal study can provide insights into the sustained impact of digital tools on vocabulary 

retention and the effectiveness of different learning strategies over extended periods. 

Furthermore, investigating the effectiveness of digital and traditional learning tools across 

different industries can help to generalize the findings and develop more comprehensive 

pedagogical strategies and suggestions for app developers. 

Importantly, exploring the impact of intrinsic and extrinsic motivations on learning 

outcomes, such as test scores and work-related incentives, can provide valuable insights and 

help tailor digital vocabulary learning tools and methods to better suit the needs of adult 

learners. This includes investigating how test scores, work-related incentives, and personal 

interest in language learning contribute to learners' progress.  

It is also worthwhile to explore why some learners feel that digital tools aid their 

learning progress but do not see this reflected in their test results. One participant expressed 

frustration with the disconnect between perceived learning progress with using the digital tool 

Quizlet and test scores, noting that they felt they had learned the vocabulary, yet their scores 

declined. This inconsistency might be due to learners' self-perception, where they believe they 

have mastered the material without truly internalizing it. Investigating this phenomenon could 

provide deeper insights into the effectiveness of digital tools and the psychological factors 

affecting vocabulary retention. 

By addressing these areas, future research can contribute to the development of more 
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effective and tailored vocabulary digital learning tools for Chinese adult EAL learners in the 

automotive industry and beyond. 
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Appendix D  

Qualitative Interview Coding 

Digital group’s Interview Coding 

Theme Code Description 
Number of 

participants 
Frequency 

Positive Aspects of 

the Learning 

Experience 

(Frequency: 22) 

Flashcards, learn, 

test, match 

functions 

The participant found specific features of the 

Quizlet app, like o flashcards, learning, test 

and match functions, exceptionally beneficial 

for learning vocabulary. These tools helped 

them understand and remember words more 

effectively by allowing them to eliminate 

incorrect options and confirm the correct 

ones. 

3 13 

Structured 

Learning 

The app provided a systematic approach to 

learning, with weekly vocabulary lists that 

built on each other, promoting progressive 

learning. 

1 3 

Visual and Audio 

Aids 

Visual aids and the occasional use of audio 

helped in reinforcing memory and 

pronunciation. 

1 1 

Convenience 

Participant appreciated the ability to use 

Quizlet anytime and anywhere, which was 

particularly beneficial for those with busy 

schedules. The app allowed for frequent and 

convenient study sessions, fitting into 

fragmented time slots. 

1 5 
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Motivation 

(Frequency: 11) 

Work Motivation 

Work-related needs and the desire to 

communicate more effectively in English 

provided additional motivation. 

3 5 

Intrinsic 

Motivation 

The participant was self-motivated to learn 

and appreciated the structured approach to 

vocabulary acquisition. 

3 6 

Limitations and 

Areas for 

Improvement 

(Frequency: 5) 

Phonetic Symbols 
There was a need for phonetic symbols to aid 

in pronunciation. 
1 1 

Pronunciation 

Access 

There was a desire for easier access to 

pronunciation aids across all modules, not 

just in the flashcard section. 

1 1 

Example 

Sentences 

Example sentences were suggested to add to 

help understand the context and usage of 

words. 

1 1 

Inclusion of Parts 

of Speech 

The participant felt the app did not 

adequately emphasize learning the parts of 

speech, which affected their test 

performance. 

1 2 

Comparison with 

Duolingo 

(Frequency: 4) 

integrating play 

and learning 

Appreciated Duolingo's game-like, engaging 

structure, which contrasts with Quizlet’s 

more static approach. 

1 1 

Real-time 

Corrections 

Duolingo provided immediate feedback and 

corrections, which helped learners 

understand and correct their mistakes 

instantly, an aspect lacking in Quizlet. 

1 2 

Not Easy to use 

Duolingo was found to be more user-friendly 

and intuitive, fostering better engagement 

and habit formation compared to Quizlet. 

1 1 
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Challenges 

(Frequency: 4) 

Consistency in 

Learning 

The participant noted a lack of daily habit in 

revising and memorizing words, which they 

felt might have contributed to their 

inconsistent test scores. 

1 2 

Inconsistency 

between perceived 

learning progress 

and test score 

The participant also expressed some 

frustration with the disconnect between the 

perceived learning progress and her test 

scores, indicating the test score cannot fully 

represent learners’ learning progress. 

1 1 

Lack of contextual 

use at work 

The participants didn't use the words at work, 

leading to memory loss. 
1 1 

Effectiveness of 

Digital Tools 

(Frequency: 3) 

Direct impact on 

test scores 

one participant noted a significant 

improvement in test scores, attributing this 

directly to the use of Quizlet. 

1 1 

not consistently 

effective 

Although scores generally improved, one 

participant expressed that the changes were 

partly due to luck, expressing uncertainty 

about the app's impact on actual word 

retention. 

1 2 

Scoring impact 

(Frequency: 3) 

Improved scores 

increased 

motivation 

Improved scores increased motivation and 

provided a sense of achievement, while clear 

feedback helped guide further learning. 

2 2 

No impact on 

motivation 

While test scores provided some insight, they 

did not significantly impact motivation; 

participants were more driven by their own 

goals and the necessity to improve for work. 

1 1 
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Learning 

Preference 

(Frequency: 1) 

Prefer to use paper 

material 

Preferred using paper material for vocabulary 

learning because the participant can write 

down notes to aid memorizing vocabulary 

1 1 

 

Traditional Group’s Interview Coding 

Theme Code Description 
Number of 

participants 
Frequency 

Learning Preference 

(Frequency: 11) 

categorizing words found it easier to remember similar words when 

grouped together; suggested categorizing words 

based on characteristics or contexts; grouping 

words by scenes or similar phonetic features 

was helpful; adjusted study method for better 

memorization. 

it was the key factors in learning progress, 

rather than inherent design of paper materials. 

1 5 

digital tools Given the choice, preferred using an app for 

vocabulary learning due to convenience and 

portability, allowing for more flexible study 

times. 

2 2 

Repeat practice The participant emphasized the importance of 

continuous and repeated exposure to 

vocabulary for effective memorization 

1 4 

Limiations of using 

paper material 

(Frequency: 7) 

Need for Phonetic 

Symbols 

Need for phonetic symbols on paper materials, 

especially for challenging words, to aid 

understanding and pronunciation. 

1 1 
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Lack of Self-

discipline 

Using paper materials requires more self-

discipline, particularly given high work 

pressure and limited professional time. 

1 2 

Time Constraints & 

work load 

Difficulty studying during normal working 

hours (8 AM to 6 PM) due to other work 

commitments; paper materials accessible only 

at specific times, unlike digital versions. 

1 2 

Rigid Memorization Found memorizing words using paper materials 

rigid and less effective; required additional 

mnemonic strategies and frequent reviews. 

1 1 

Less improvement 

in speaking skills 

speaking skills showed less improvement, 

although there was increase in vocabulary and 

reading comprehension. Speaking skills are  

more important at work. 

1 1 

Positive Aspects of 

the Learning 

Experience 

(Frequency: 5) 

Testing System Appreciated the thoughtful and relevant content 

of the pre-test, post-test, and delayed post-test, 

specific to industry and products. 

1 1 

Writing down Ability to write directly on paper materials seen 

as beneficial for memory retention. 

2 2 

Audio Material Found helpful for studying; used for listening 

and repeating words, improving pronunciation 

and understanding over time, especially for less 

commonly used words like "strategic." 

2 2 

Motivation 

(Frequency: 5) 

Work Motivation Motivation to study English driven by the 

necessity of using English in their job. 

2 4 

Intrinsic Interest Despite external pressures, had a personal 

interest in learning English and recognized the 

importance of improving skills. 

1 1 
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Scoring 

(Frequency: 3) 

Desire for knowing 

Scores 

Expressed a desire to know test scores and 

mistakes, seeing it as a way to measure and 

improve abilities. 

1 1 

Evaluate progress 

and improvement 

scores serving as a means to evaluate progress 

and identify areas for improvement, unlike past 

exam-focused learning. 

1 1 

Scoring has no 

impact 

Scores do not significantly influence the 

vocabulary learning 

1 1 
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Appendix F 

Online Participant Information Sheet 

 

Exploring the Benefits and Limitations of Digital Vocabulary Learning Applications on Chinese 

Adult EAL Leaners in Automotive Industry: Implications for Business Communication Proficiency  

CUREC Approval Reference: EDUC C1A 24 053 

General Information 

The aim of this research is to evaluate the effectiveness and limitations of digital tools in facilitating 

business English vocabulary acquisition among adult EAL learners in China, particularly in automotive 

industry. 

We appreciate your interest in participating in this online task. You have been invited to participate 

as you are over 18, working in the automotive industry in China, and would like to improve your 

business English. Your English level is around pre-intermediate to intermediate level, and you can 

use a mobile phone with the Quizlet app.Please read through this information before agreeing to 

participate (if you wish to) by ticking the ‘yes’ box below. 

You may ask any questions before deciding to take part by contacting the researcher (details below). 

The Principal Researcher is Zhenhui Huang, who is attached to the Department of Education at the 

University of Oxford. This research is being completed under the supervision of Sara Ratner. 

Your participation in this online study will involve two main sessions. The duration of the study will 
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last for about six weeks. First, you will complete a pre-test on Microsoft Form assessing your current 

business English vocabulary. Then, over a four-week period, you will either use Quizlet or traditional 

printed materials to learn 100 business English words each week. Following this, you will take two 

more tests, one in Week 5 and the other one in Week 6, on Microsoft Form to track your learning 

progress. Each test would take about 30 minutes of your time. After this, you might be asked for 

consent to participate in a follow-up interview, and the interview would take about 15 minutes of your 

time. With your consent, I would like to video record you so I can have an accurate record of our 

conversation. You can choose turn on your camera or not during the interview. No background 

knowledge is required. All data will be de-identified by replacing the participants’ names with the 

series of participant numbers in data processing stage. The data collected will be used to identify the 

benefits and limitations of digital tools in business English vocabulary learning.  

Do I have to take part? 

No. Please note that participation is voluntary. If you do decide to take part, you may withdraw at 

any point for any reason before submitting your answers by pressing the ‘Exit’ button/ closing the 

browser.  

How will my data be used? 

The data we will collect that could identify you will be contact details (email address), age, video 

recording, IP address. Your IP address will not be stored1. We will take all reasonable measures to 

ensure that data remain confidential. We will not publish any data that could directly identify you. 

All data will be de-identified by replacing the participants’ names with a series of participant 

numbers in data processing stage. 

The responses you provide will be stored in a password-protected electronic file on University of 

Oxford secure servers and may be used in a dissertation. Identifiable information will be deleted as 

soon as it is no longer required for the research. Research data will be stored for three years.  

 
1 Guidance is available within CUREC’s Best Practice Guidance (06) on Internet-mediated research 
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The data that we collect from you may be transferred to, stored and/ or processed at a destination 

outside the UK and the European Economic Area. By submitting your personal data, you agree to 

this transfer, storing or processing. 

Who will have access to my data2? 

The University of Oxford is the data controller with respect to your personal data and, as such, will 

determine how your personal data is used in the research. The University will process your personal 

data for the purpose of the research outlined above. Research is a task that we perform in the public 

interest. Further information about your rights with respect to your personal data is available from 

https://compliance.admin.ox.ac.uk/individual-rights.  

The results will be written up for a MSc degree. 

Who has reviewed this research? 

This research has been reviewed by, and received ethics clearance through, a subcommittee of the 

University of Oxford Central University Research Ethics Committee [reference number]. 

Who do I contact if I have a concern or I wish to complain? 

If you have a concern about any aspect of this research, please speak to Zhenhui Huang, 

zhenhui.huang@education.ox.ac.uk, or the supervisor Sara Ratner, sara.ratner@education.ox.ac.uk, 

and we will do our best to answer your query. I/ We will acknowledge your concern within 10 

working days and give you an indication of how it will be dealt with. If you remain unhappy or wish 

to make a formal complaint, please contact the Chair of the Research Ethics Committee at the 

University of Oxford who will seek to resolve the matter as soon as possible: 

Social Sciences & Humanities Interdivisional Research Ethics Committee; Email: 

ethics@socsci.ox.ac.uk; Address: Research Services, University of Oxford, Boundary Brook House, 

 
2 Guidance is available within CUREC’s Best Practice Guidance (09) on Data collection, protection and 
management 
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Churchill Drive, Headington, Oxford OX3 7GB OR 

Education Departmental Research Ethics Committee (DREC), email: 

student.curec@education.ox.ac.uk; Address: Department of Education, University of Oxford, 15 

Norham Gardens, Oxford, OX2 6PY. 

Please note that you may only participate in this survey if you are 18 years of age or over. 

☐ I certify that I am 18 years of age or over 

If you have read the information above and agree to participate with the understanding that the 

data you submit will be processed accordingly, please tick the box below to start. 

☐ Yes, I agree to take part  
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Appendix G 

Consent Form (for Online Experiment) 

 

Consent to take part in Exploring the Benefits and Limitations of Digital 

Vocabulary Learning Applications on Chinese Adult EAL Leaners in 

Automotive Industry: Implications for Business Communication Proficiency 

 

Central University Research Ethics Committee (CUREC) approval reference: EDUC C1A 24 053 

 

Purpose of Study: The study aims to assess the effectiveness of digital vocabulary learning tools such 

as Quizlet in enhancing business English vocabulary acquisition and retention among Chinese adult 

EAL learners in automotive industry, and explore the challenges learners might run across while 

using the digital tool. 

 

Please initial each 

box if you agree 

with the statement  

I confirm that I have read and understand the information sheet for the above 

research.  I have had the opportunity to consider the information, ask 

questions and have had these answered satisfactorily. 

 
 

I understand that my participation is voluntary and that I am free to withdraw 

at any point until 01/08/24, without giving any reason. 
 

 

I understand who will have access to personal data provided, how the data will 

be stored and what will happen to the data at the end of the project. 
 
 

I understand that I will not be identifiable from any publications or reports for 

specific organisations, presentations, videos, or websites. 
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I consent to being video recorded.  
 

I understand how videos recordings will be used in research outputs.  
 

 

Use of quotations: Please indicate your preference (select one option): 

a) I do not wish to be quoted. or  

b) I agree to the use of quotations in research outputs if I am not 

identifiable.  

 

 

 

 

I give permission for you to contact me again to clarify information.  
 

I understand how to raise a concern or make a complaint.  
 

I agree to take part.  
 

I agree that my personal contact details can be retained in a secure database so 

that the researchers can contact me about future studies. 
YES / NO 

 

 

 

______________________  dd / mm / yyyy  ______________________ 

Name of participant    Date     Signature  

 

______________________  dd / mm / yyyy  ______________________ 

Name of person taking    Date3     Signature  

consent  

 
3 To be signed and dated in the presence of the participant. Once this has been signed by both parties the 
participant should receive a copy of the signed and dated participant consent form.  The original signed and 
dated consent form should be kept with the project’s main documents, which must be kept in a secure location. 
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