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INTRODUCTION 

The rapid advancement of digital technology has 

significantly transformed English as a Foreign 

Language (EFL) teaching and learning practices. 

Technology-enhanced language learning 

environments provide flexible access to learning 

resources and support learner-centered instruction 

through interactive and autonomous learning 

activities (Bai, 2024; Guo, Jeyaraj, & Razali, 

2024). One of the most widely implemented 

approaches is Mobile-Assisted Language Learning 

(MALL), which utilizes mobile devices and 

applications to facilitate language learning anytime 

and anywhere (Lai & Zheng, 2024). 

Vocabulary mastery plays a fundamental role in 

language acquisition because it supports learners’ 

ability to communicate effectively in receptive and 

productive language skills. Recent studies indicate 

that mobile learning applications positively 

influence vocabulary retention through multimedia 

exposure, contextual interaction, and repetitive 

practice  (Fathi & Rahimi, 2024; Huang & Chang, 
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2024). Furthermore, mobile technologies enable 

learners to connect linguistic input with authentic 

real-world experiences, thereby strengthening 

meaningful learning and learner engagement 

(Zhang & Zou, 2025). 

Previous studies have demonstrated that MALL 

positively influences vocabulary acquisition, 

learner autonomy, and motivation in formal 

classroom settings (Aşıksoy & Özdamlı, 2023; 

Rahman & Abdullah, 2024).  Systematic reviews 

and meta-analyses further indicate that MALL 

contributes positively to students’ language 

proficiency and collaborative interaction through 

interactive multimedia learning environments 

(Dou & Halim, 2024; Wang & Ruey Shing, 2024). 

However, most previous studies have focused 

primarily on urban schools and conventional 

classroom contexts, while limited research has 

investigated the implementation of MALL in 

alternative educational settings such as nature-

based schools. 

Nature-based schools emphasize experiential, 

contextualized, and outdoor learning activities that 

encourage students to interact directly with 

authentic environments. This educational approach 

creates meaningful learning experiences through 

exploration and real-world interaction rather than 

relying solely on textbook-based instruction 

(Hidayati & Suryati, 2025).  In EFL contexts, 

nature-based education potentially supports 

contextual vocabulary acquisition because students 

directly encounter authentic objects and situations 

during learning activities. Nevertheless, outdoor 

EFL instruction often faces challenges related to 

limited learning resources, inconsistent language 

exposure, and maintaining students’ engagement 

during experiential learning activities (Nurhayati, 

2025).  

Despite the growing body of research on 

MALL, empirical evidence regarding its 

implementation in Indonesian nature-based 

schools remains limited. Existing studies rarely 

explore how mobile learning technologies support 

contextualized vocabulary learning during outdoor 

experiential activities. Furthermore, limited 

research integrates quantitative learning outcomes 

with qualitative learner perceptions within 

alternative educational environments. 

Recent studies have further confirmed that 

mobile-assisted language learning supports 

contextualized vocabulary acquisition and learner 

autonomy through authentic interaction and 

flexible learning environments. Mobile-supervised 

collaborative learning activities positively 

influence students’ EFL learning outcomes by 

promoting interactive communication and 

contextual language exposure (Cai & Zhang, 

2023). Similarly, context-aware mobile learning 

environments enable students to retain vocabulary 

more effectively because learners interact directly 

with authentic situations during language learning 

activities (Xu & Peng, 2024). Furthermore, 

mobile-assisted language learning encourages 

learner autonomy by allowing students to 

independently regulate their learning processes 

beyond classroom boundaries. (Tseng & 

Warschauer, 2023). 

This study addresses these gaps by 

investigating the implementation of Mobile-

Assisted Language Learning in an Indonesian 

nature-based school using a convergent mixed-

methods design. The study specifically examines 

students’ vocabulary achievement, engagement, 

learning motivation, and perceptions of 

contextualized language learning during outdoor 

MALL activities. 

This study offers three major contributions. 

First, it extends the implementation of MALL into 

alternative educational settings by examining its 

application in a nature-based school environment. 

Second, it integrates quantitative and qualitative 

findings to provide comprehensive insights into 

students’ cognitive and affective learning 

outcomes. Third, it demonstrates how mobile 

technologies can complement experiential outdoor 

learning by supporting contextualized vocabulary 

acquisition and learner autonomy. How does the 

implementation of Mobile-Assisted Language 

Learning (MALL) influence students’ English 

vocabulary achievement in a nature-based school 

environment? To what extent does Mobile-

Assisted Language Learning enhance students’ 

engagement and motivation during outdoor EFL 

learning activities? How do students perceive the 

use of Mobile-Assisted Language Learning in 

supporting autonomous and contextualized EFL 

learning in a nature-based school context? 

This study offers three novel contributions to 

the field of Mobile-Assisted Language Learning 

(MALL) and English as a Foreign Language (EFL) 

education. First, it is among the first studies to 

investigate the implementation of MALL within an 

Indonesian nature-based school environment. 

Previous studies on MALL have predominantly 

focused on formal classroom settings and urban 

educational contexts, while limited attention has 

been given to alternative educational environments 

such as nature-based schools (Burston & 

Giannakou, 2022; Kukulska-Hulme, 2009). 

Therefore, this study addresses a significant 
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research gap by exploring how mobile-assisted 

learning can support English vocabulary 

acquisition in outdoor and experiential learning 

settings (Pham & Li, 2023). 

Second, this study employs a mixed-methods 

research design that combines quantitative and 

qualitative approaches. The integration of 

vocabulary achievement tests, questionnaires, 

observations, and interviews allows the researcher 

to obtain comprehensive insights into both 

students’ learning outcomes and their perceptions, 

engagement, and motivation during MALL 

implementation. This approach provides a more 

holistic understanding of how mobile learning 

technologies function in experiential educational 

contexts (Creswell & Plano Clark, 2018).  

Third, this study integrates mobile learning 

applications with outdoor nature-based activities to 

create contextualized vocabulary learning 

experiences. By combining digital learning 

resources with direct interaction with natural 

objects and environments, the study demonstrates 

how technology can enhance meaningful and 

authentic language learning (Kukulska-Hulme & 

Shield, 2008) This integration contributes to the 

growing body of literature on technology-

enhanced language learning in non-conventional 

educational settings (Siraj et al., n.d.). 

This study is significant for three main 

constituencies. First, for EFL teachers, this 

research provides a practical instructional model 

for integrating mobile-assisted language learning 

with outdoor experiential learning activities. The 

findings may help teachers design more 

interactive, contextualized, and student-centered 

language learning experiences using mobile 

applications. (Burston & Giannakou, 2022) 

Second, for administrators and practitioners in 

nature-based schools, this study demonstrates that 

technology can complement rather than replace 

experiential learning principles. The integration of 

mobile learning technologies may support 

vocabulary development, learner engagement, and 

autonomous learning while maintaining the 

contextual and experiential characteristics of 

nature-based education (Naujoks et al., 2021). 

Third, for researchers and scholars in the field 

of language education, this study contributes 

empirical evidence regarding the implementation 

of MALL in alternative educational contexts. The 

findings enrich the existing literature on 

technology-enhanced language learning and 

provide a foundation for future research 

investigating MALL implementation in outdoor, 

experiential, and non-formal learning 

environments (Duman, Orhon, & Gedik, 2014). 

This study is grounded in the theoretical 

foundation of Computer-Assisted Language 

Learning (CALL) and its extension, Mobile-

Assisted Language Learning (MALL), which 

emphasize the role of digital technology in 

facilitating flexible, learner-centered, and 

contextualized language learning 

experiences(Kukulska-Hulme, 2009). Within this 

framework, MALL is positioned as the 

independent variable, serving as a pedagogical 

intervention to support English as a Foreign 

Language (EFL) instruction in a nature-based 

school environment. 

The implementation of MALL in this study 

involves the use of mobile devices and language 

learning applications to support instructional 

activities such as vocabulary practice, language 

exposure through multimedia content, 

collaborative learning tasks, and autonomous 

learning beyond the traditional classroom setting. 

These learning activities are integrated with 

outdoor and experiential learning practices 

characteristic of nature-based education, allowing 

students to connect linguistic input with real-world 

contexts and meaningful experiences (Kukulska-

Hulme, A., & Shield, L. (2008)). 

The dependent variables of this research consist 

of students’ English vocabulary achievement, 

learning motivation, and learner engagement. 

Vocabulary achievement is reflected through 

improvements in students’ vocabulary mastery and 

contextual vocabulary comprehension, which are 

commonly used indicators in MALL-based EFL 

studies Duman, G., Orhon, G., & Gedik, N. (2014). 

Meanwhile, learning motivation and engagement 

represent affective factors that influence students’ 

participation and persistence in language learning 

activities, especially in technology-enhanced and 

non-conventional learning environments (Burston 

& Giannakou, 2022). 

The research framework also considers the 

nature-based school environment as a contextual 

factor that mediates the relationship between 

MALL implementation and EFL learning 

outcomes. Nature-based learning emphasizes 

experiential, contextual, and student-centered 

instruction, which aligns with the affordances of 

mobile learning technologies that enable learning 

beyond classroom boundaries (Warden, 2015). The 

interaction between MALL and the outdoor 

learning context is expected to enhance meaningful 

language use, learner autonomy, and contextual 

understanding, thereby strengthening the 



Riyadi Ariyanto, Slamet Asari 
Enhancing EFL learning through mobile-assisted language learning in a nature-based school environment: A 

mixed-methods study 

568 

effectiveness of EFL instruction (Franjić & 

Božinovski, 2025) 

Overall, this research framework proposes that 

the integration of Mobile-Assisted Language 

Learning within a nature-based school 

environment positively influences students’ EFL 

learning outcomes and learning motivation. The 

framework provides a systematic basis for 

examining the pedagogical value of MALL in 

alternative education settings and supports the 

formulation of research questions and hypotheses 

tested in this study (Franjić & Božinovski, 2025) 

Computer-Assisted Language Learning 

(CALL) refers to the use of computer-based 

technologies to facilitate and enhance language 

teaching and learning processes. CALL has long 

been recognized as an effective approach in EFL 

contexts because it provides learners with greater 

exposure to authentic language input, interactive 

learning opportunities, and immediate feedback, 

which are often limited in traditional classroom 

settings (Siraj et al., n.d.). The integration of CALL 

supports learner-centered instruction by allowing 

students to control the pace, time, and place of their 

learning, thereby promoting autonomy and 

motivation in language acquisition (Chen, 2024) 

In EFL education, CALL has been widely 

applied to develop various language skills, 

including vocabulary, reading, listening, and 

speaking. Studies indicate that CALL-based 

instruction enhances learners’ engagement and 

improves learning outcomes by combining 

multimedia resources such as audio, video, and 

interactive exercises, which support diverse 

learning styles (Chen, 2024) As technology 

continues to evolve, CALL has expanded beyond 

desktop-based systems to more portable and 

flexible platforms, leading to the emergence of 

Mobile-Assisted Language Learning (Kukulska-

Hulme, 2009). 

Mobile-Assisted Language Learning (MALL) 

is a subset of CALL that utilizes mobile devices 

such as smartphones and tablets to support 

language learning anytime and anywhere. MALL 

emphasizes flexibility, portability, and contextual 

learning, allowing learners to engage with 

language content beyond formal classroom 

environments (Kukulska-Hulme, A., & Shield, L. 

(2008)). This approach is particularly beneficial in 

EFL contexts, where learners often require 

additional exposure and practice opportunities 

outside scheduled instructional time (Siraj et al., 

n.d.) 

Previous research has demonstrated that MALL 

positively influences students’ language 

development, especially in vocabulary acquisition, 

pronunciation, and reading comprehension. The 

use of mobile applications enables learners to 

interact with multimedia content and engage in 

repetitive practice, which enhances retention and 

understanding of language Duman, G., Orhon, G., 

& Gedik, N. (2014). Furthermore, MALL has been 

shown to increase students’ motivation and 

engagement by incorporating interactive and 

learner-centered activities, such as gamified 

learning and collaborative tasks (Burston & 

Giannakou, 2022a. 

Several studies have reported positive effects of 

MALL on EFL learning Duman, G., Orhon, G., & 

Gedik, N. (2014) found that mobile learning 

applications improved vocabulary acquisition and 

learner motivation through multimedia-based 

activities. Similarly,(Burston & Giannakou, 2022) 

highlighted that MALL promotes autonomous 

learning because students can independently 

manage their learning pace and practice frequency. 

However, although many studies support the 

effectiveness of MALL, most research has 

concentrated on formal classroom environments. 

Only a limited number of studies have examined 

how MALL functions in experiential or outdoor 

learning contexts. Therefore, previous findings 

may not fully explain the implementation of 

MALL in alternative educational environments 

such as nature-based schools. 

Recent literature reviews demonstrate that 

MALL not only improves language proficiency but 

also supports collaborative learning, learner 

autonomy, and contextual communication 

practices. (Burston & Giannakou, 2022) found that 

collaborative mobile-assisted language learning 

positively enhances interaction and student-

centered learning experiences. Similarly, 

systematic reviews by (Burston & Giannakou, 

2022) emphasized that mobile learning 

technologies provide meaningful language 

exposure through authentic and flexible learning 

activities. These studies collectively suggest that 

MALL is most effective when integrated with 

experiential and contextual learning environments 

rather than being used merely as supplementary 

classroom technology. 

Numerous empirical studies have examined the 

effectiveness of MALL in EFL classrooms and 

reported positive outcomes. Research indicates 

that students who engage in MALL-based learning 

activities demonstrate significant improvements in 

language proficiency compared to those who rely 

solely on conventional instructional methods 

(Burston & Giannakou, 2022). In addition, MALL 
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supports autonomous learning by enabling students 

to manage their learning processes independently, 

which is considered a key factor in successful 

foreign language acquisition (Kukulska-Hulme, 

2009) 

MALL also contributes to affective aspects of 

learning, such as motivation, engagement, and 

positive attitudes toward language learning. 

Studies reveal that learners perceive mobile 

learning as enjoyable and practical, which 

encourages sustained participation in learning 

activities and reduces anxiety often associated with 

foreign language learning(Tan et al., 2025). These 

findings highlight the pedagogical value of 

integrating MALL into EFL instruction, 

particularly in learning environments that 

emphasize flexibility and experiential learning (El, 

S. N., & Karakaya, S. (2009)  

Vocabulary mastery is considered a 

fundamental component of language learning 

because it supports learners’ reading, writing, 

listening, and speaking skills. MALL provides 

opportunities for vocabulary learning through 

multimedia exposure, repetitive practice, gamified 

learning activities, and contextual interaction with 

language input. 

Recent empirical studies have demonstrated 

that mobile learning applications significantly 

improve vocabulary acquisition and learner 

engagement in EFL contexts. (Chen and Hsu 2023) 

reported that personalized mobile vocabulary 

learning systems positively influenced students’ 

vocabulary achievement and learning motivation 

through adaptive multimedia features and 

contextualized learning tasks. Likewise, (Lin and 

Lin, 2023) found that mobile game-based language 

learning environments increased students’ 

vocabulary retention and classroom engagement 

because learners perceived interactive mobile 

activities as enjoyable and meaningful. 

In addition, recent meta-analytic findings 

indicate that mobile applications effectively 

support vocabulary acquisition, collaborative 

interaction, and learner-centered instruction in 

EFL classrooms (Alharbi & Khalil, 2024). These 

findings reinforce the argument that MALL 

contributes not only to cognitive learning 

outcomes but also to students’ affective 

engagement and participation during language 

learning activities 

Research by (Tan et al., 2025) emphasized that 

mobile technologies enable contextual learning by 

connecting language input with real-life situations. 

Students can immediately apply newly learned 

vocabulary in authentic contexts, which 

strengthens comprehension and retention. 

Furthermore, (El, S. N., & Karakaya, S. 

(2009)argued that MALL enhances learner 

engagement because mobile applications are 

perceived as interactive and enjoyable. 

Nevertheless, previous studies rarely discuss 

how vocabulary learning through MALL can be 

integrated with outdoor experiential activities. This 

limitation creates an opportunity to investigate the 

pedagogical value of combining MALL with 

nature-based learning approaches. 

Nature-based schools emphasize experiential, 

outdoor, and contextual learning by engaging 

students directly with their natural surroundings. 

This educational approach aims to foster 

meaningful learning experiences through real-life 

interaction and exploration rather than relying 

solely on textbook-based instruction (Han et al., 

2024). In language learning contexts, nature-based 

education provides opportunities for authentic 

communication and contextualized language use, 

which are essential for effective language 

acquisition (Naujoks et al., 2021) 

However, implementing EFL instruction in 

outdoor or non-conventional learning 

environments presents challenges, including 

limited access to learning resources and difficulties 

in maintaining structured language practice. 

Therefore, innovative instructional strategies are 

required to support language learning in such 

settings (Naujoks et al., 2021) .The integration of 

mobile technology offers a practical solution by 

providing access to digital learning materials and 

language practice tools that can be used during 

outdoor learning activities (Kukulska-Hulme, A., 

& Shield, L. (2008). 

The integration of MALL with experiential and 

outdoor learning environments has also received 

increasing scholarly attention. (Huang and Lo, 

2023) emphasized that mobile-assisted situated 

vocabulary learning enhances contextual 

understanding because students connect language 

input with authentic environmental interaction. 

Similarly, (Lee and Drajati 2024) found that 

mobile-assisted collaborative learning in outdoor 

educational settings improved students’ 

engagement, communication, and contextualized 

language use during experiential learning 

activities. 

Recent studies also suggest that experiential 

mobile-assisted language learning supports 

meaningful vocabulary acquisition because 

students interact directly with authentic real-world 

environments during language learning activities 

(Wu & Marek, 2025). These findings strengthen 
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the theoretical assumption that contextual and 

experiential interaction enhances vocabulary 

retention and learner engagement in EFL 

education. 

Based on the previous studies reviewed above, 

it can be synthesized that MALL has strong 

potential to support EFL vocabulary learning 

through flexible and contextual instruction. 

However, empirical evidence regarding its 

implementation in Indonesian nature-based 

schools remains limited. Therefore, the present 

study attempts to fill this research gap by 

investigating the effectiveness of MALL in 

enhancing vocabulary learning, engagement, and 

motivation within a nature-based educational 

setting. 

The integration of MALL within a nature-based 

school environment aligns with the principles of 

experiential and contextual learning. Mobile 

devices enable students to document observations, 

access multimedia language resources, and engage 

in collaborative learning activities while 

interacting with their natural surroundings, thereby 

creating meaningful connections between 

language input and real-world experiences 

(Shahzad et al., 2024)). This integration supports 

learner autonomy and enhances engagement by 

allowing students to learn in authentic and flexible 

contexts (Kukulska-Hulme, 2009) 

Despite the growing body of research on MALL 

in formal classroom settings, studies focusing on 

its application in nature-based or alternative 

education environments remain limited. This gap 

highlights the need for empirical research that 

examines how MALL can enhance EFL learning in 

non-conventional educational contexts, 

particularly in developing countries such as 

Indonesia (El, S. N., & Karakaya, S. (2009) 

Therefore, the present study seeks to contribute to 

the existing literature by investigating the 

effectiveness of MALL in enhancing EFL learning 

within a nature-based school environment. 

 

METHOD 

This study employed a mixed-methods research 

design using a convergent parallel approach. 

Quantitative data were collected to measure 

students’ vocabulary achievement before and after 

the implementation of MALL, while qualitative 

data were used to explore students’ engagement, 

motivation, and perceptions regarding MALL 

implementation. 

This study employed a mixed-methods research 

design using a convergent parallel approach. The 

convergent parallel mixed-methods design was 

selected because it allows quantitative and 

qualitative data to be collected simultaneously and 

analyzed independently before being integrated to 

obtain a comprehensive understanding of the 

research problem (Creswell & Plano Clark, 2018) 

Quantitative data were collected to measure 

students’ vocabulary achievement and learning 

motivation after the implementation of Mobile-

Assisted Language Learning (MALL), while 

qualitative data were used to explore students’ 

engagement, perceptions, and learning experiences 

in the nature-based school environment. 

Quantitative and qualitative data were collected 

concurrently during the six-week intervention. 

Integration occurred during the analysis stage, 

where quantitative findings, including vocabulary 

test scores and questionnaire results, were 

compared with qualitative themes derived from 

classroom observations and semi-structured 

interviews to identify convergence or divergence 

in findings. This integration enabled the 

researchers to interpret how statistical 

improvements in vocabulary achievement aligned 

with students’ perceptions, engagement, and 

contextualized learning experiences during 

outdoor MALL activities  (Guetterman, Fetters, & 

Creswell, 2023). 

The use of a convergent mixed-methods 

designs also strengthened the validity of the study 

by triangulating numerical data with descriptive 

qualitative evidence. This approach provided a 

more comprehensive understanding of how MALL 

supports vocabulary acquisition, learner 

autonomy, and contextualized English learning 

within a non-conventional educational setting  

(Johnson & Christensen, 2024). 

The participants of this study were 32 seventh-

grade students at Nature-Based School 

Environment, East Java, Indonesia. The students 

ranged from 12 to 13 years old. The participants 

were selected using purposive sampling because 

the selected class had previously implemented 

outdoor learning activities and had adequate access 

to mobile devices. 

The participants of this study were 32 seventh-

grade students at Sekolah Alam Raya, East Java, 

Indonesia. The students ranged from 12 to 13 years 

old. The participants were selected using purposive 

sampling because the selected class had previously 

implemented outdoor learning activities and had 

adequate access to mobile devices. 

The sample size was considered adequate for 

this mixed-methods study because it met the 

minimum requirement for conducting paired-

sample statistical analysis and qualitative thematic 
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exploration. A statistical power analysis indicated 

that a minimum of 30 participants was sufficient to 

detect medium effect sizes with a significance level 

of 0.05 and statistical power of 0.80  (Cohen, 

1992). 

This study received ethical approval from the 

Master’s Program in English Education, 

Universitas Muhammadiyah Gresik. Informed 

consent was obtained from both parents and 

participants before the study was conducted. 

Participants were informed that their participation 

was voluntary and that all collected data would be 

treated confidentially and used only for research 

purposes. 

Several instruments were used in this study: 

The vocabulary test consisted of 30 multiple-

choice questions administered as pre-test and post-

test. The test aimed to measure students’ 

vocabulary mastery before and after MALL 

implementation. 

A Likert-scale questionnaire consisting of 15 

items was distributed to measure students’ 

engagement and learning motivation. 

Classroom observations were conducted during 

outdoor learning activities to examine students’ 

participation and interaction. 

Semi-Structured Interview: Interviews were 

conducted with selected students to explore their 

perceptions of MALL implementation. 

The research instruments were validated by two 

experts in English language teaching and 

educational technology to ensure content 

relevance, clarity, and appropriateness for the 

participants. The vocabulary test obtained a 

Content Validity Index (CVI) of 0.87, which 

exceeds the acceptable threshold of 0.78, 

indicating that the instrument had high content 

validity and was appropriate for measuring 

students’ vocabulary achievement (Polit & Beck, 

2006). 

The reliability of the questionnaire was 

measured using Cronbach’s Alpha. The overall 

questionnaire reliability coefficient was 0.89, 

indicating high internal consistency. In addition, 

the reliability analysis for each dimension showed 

satisfactory results: learning motivation (α = 0.87), 

student engagement (α = 0.85), and learner 

autonomy (α = 0.83). These coefficients indicate 

that each questionnaire dimension demonstrated 

acceptable reliability for educational research 

purposes  (Taber, 2018). 

Furthermore, the reliability of the vocabulary 

test was analyzed using the Kuder-Richardson 

Formula 20 (KR-20) because the test consisted of 

dichotomous multiple-choice items. The KR-20 

coefficient was 0.86, indicating high reliability and 

internal consistency of the vocabulary assessment 

instrument. (Fraenkel, Wallen, & Hyun, 2019) 

To ensure the trustworthiness of qualitative data 

analysis, two researchers independently coded the 

interview transcripts and classroom observation 

results. The inter-rater reliability reached 85% 

agreement, demonstrating consistent thematic 

interpretation and strengthening the credibility of 

the qualitative findings (Miles, Huberman, & 

Saldaña, 2014). 

The study was conducted over six weeks. 

During the implementation, students used several 

mobile applications such as Quizlet, Google Lens, 

and digital vocabulary games during outdoor 

learning activities. Quizlet was primarily used for 

vocabulary practice through flashcards, quizzes, 

and repetition exercises. Google Lens was utilized 

to identify plants, animals, and environmental 

objects encountered during outdoor activities, 

enabling students to connect English vocabulary 

with authentic real-world objects. In addition, 

digital vocabulary games were implemented to 

increase students’ engagement, motivation, and 

collaborative interaction during experiential 

learning activities (Kukulska-Hulme & Shield, 

2008). 

Students documented objects found in nature 

and practiced vocabulary related to plants, animals, 

and environmental contexts. These activities 

encouraged students to apply newly learned 

vocabulary directly within contextualized outdoor 

learning experiences  (Burston & Giannakou, 

2022). 

Quantitative data from the pre-test and post-test 

were analyzed using paired-sample t-tests through 

SPSS. Questionnaire responses were analyzed 

descriptively using percentages and mean scores. 

Qualitative data from observations and interviews 

were analyzed thematically. 

 

RESULTS AND DISCUSSION 

The influence of MALL on students’ vocabulary 

achievement 

The quantitative findings showed significant 

improvement in students’ vocabulary achievement 

after the implementation of MALL. 

 

Table 1. Comparison of pre-test and post-test 

vocabulary scores 

Test Mean Score Standard Deviation 

Pre-Test 62.31 8.12 

Post-Test 81.47 6.95 

Before conducting the paired-sample t-test, the 

normality assumption was examined using the 
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Shapiro-Wilk test. The results indicated that both 

pre-test (p = 0.121) and post-test scores (p = 0.089) 

were normally distributed because the significance 

values exceeded 0.05. Therefore, the paired-

sample t-test was considered appropriate for the 

data analysis. 

The paired-sample t-test revealed a statistically 

significant improvement in students’ vocabulary 

achievement after the implementation of MALL, 

t(31)=8.47, p < 0.001. The effect size was large 

(Cohen’s d = 1.87), indicating substantial practical 

significance. These findings indicate that MALL 

effectively enhanced students’ English vocabulary 

learning in the nature-based school environment. 

 

Table 2. Comparison of pre-test and post-test mean 

scores 

Indicator Mean Score 

Learning Motivation 4.32 

Student Engagement 4.25 

Learner Autonomy 4.18 

The findings suggest that the integration of 

mobile applications with outdoor experiential 

learning activities positively contributed to 

vocabulary acquisition and contextualized 

language learning. 

 

Students’ engagement and motivation during 

MALL activities 

Questionnaire findings revealed that students 

demonstrated positive attitudes toward MALL 

implementation. 

Most students agreed that mobile applications 

made learning more enjoyable and interactive. 

Observation results also showed that students 

participated actively during outdoor vocabulary-

learning activities. 

 

Students’ perceptions of MALL in contextualized 

learning 

Interview findings indicated that students 

perceived MALL positively because it helped them 

connect English vocabulary with real-world 

objects encountered during outdoor learning 

activities. 

One participant (S1) stated: 
 

“Learning English using mobile phones outside 

the classroom feels more interesting because we 

can directly see the objects and learn the 

vocabulary immediately.” 

 

Another participant (S2) explained: 

 

“The applications helped me remember 

vocabulary faster because there were pictures, 

sounds, and games.” 

 

These findings suggest that MALL supports 

contextualized and meaningful vocabulary 

learning by combining digital tools with authentic 

outdoor experiences. 

 

Challenges and pedagogical considerations in 

implementing MALL 

Several challenges emerged during the 

implementation of Mobile-Assisted Language 

Learning in the nature-based school environment. 

One major challenge involved unstable internet 

connectivity during outdoor learning activities, 

which occasionally interrupted students’ access to 

mobile applications and online learning resources. 

In addition, several students were occasionally 

distracted by non-educational mobile applications 

during learning sessions. 

Classroom observations also revealed that some 

students required additional guidance in operating 

mobile applications effectively during outdoor 

learning activities. Teachers therefore needed to 

provide continuous supervision and clear 

instructional guidelines to ensure that mobile 

devices were used appropriately for educational 

purposes. 

Despite these challenges, the integration of 

MALL also provided important pedagogical 

advantages. Mobile learning applications enabled 

teachers to create more flexible, contextualized, 

and student-centered learning activities by 

connecting vocabulary instruction with authentic 

environmental objects and real-world experiences. 

These findings suggest that effective 

implementation of MALL in nature-based schools 

requires not only technological access but also 

structured classroom management and pedagogical 

planning. 

The findings of this study demonstrate that 

Mobile-Assisted Language Learning significantly 

improved students’ vocabulary achievement in a 

nature-based school environment. The increase in 

post-test scores indicates that mobile applications 

effectively supported vocabulary acquisition 

through multimedia exposure and repetitive 

practice. This finding is consistent with previous 

studies by Burston & Giannakou, 2022; Duman, 

G., Orhon, G., & Gedik, N. (2014) which reported 

that MALL enhances vocabulary learning and 

language retention. 

In relation to the first research question, the 

results confirm that the implementation of MALL 
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positively influenced students’ English vocabulary 

achievement. The integration of mobile 

applications such as Quizlet and Google Lens 

enabled students to connect vocabulary learning 

with authentic environmental objects encountered 

during outdoor learning activities. This 

contextualized learning process may strengthen 

vocabulary comprehension and long-term 

retention because students directly interacted with 

real-world contexts while learning English 

vocabulary (Kukulska-Hulme & Shield, 2008). 

Regarding the second research question, the 

findings revealed that MALL enhanced students’ 

engagement and motivation during outdoor EFL 

learning activities. Students actively participated in 

vocabulary-learning tasks because mobile 

applications provided interactive multimedia 

features, immediate feedback, and collaborative 

learning opportunities. These findings align with 

previous studies indicating that mobile learning 

environments increase students’ motivation and 

participation by creating more enjoyable and 

learner-centered instructional experiences (Tan et 

al., 2025; Bai, 2024). 

In relation to the third research question, 

students perceived MALL positively because it 

supported autonomous and contextualized learning 

experiences. The interview findings demonstrated 

that students considered mobile learning 

applications practical, flexible, and effective in 

helping them connect English vocabulary with 

authentic objects found in nature-based learning 

activities. This finding supports the argument that 

MALL promotes learner autonomy by enabling 

students to independently manage learning 

activities beyond traditional classroom settings 

(Kukulska-Hulme, 2009). 

From a theoretical perspective, this study 

contributes to the growing literature on 

technology-enhanced language learning by 

extending the application of MALL into alternative 

educational contexts, particularly nature-based 

schools. The findings may be interpreted through 

the lens of contextual and experiential learning 

theory, which emphasizes that meaningful learning 

occurs when students actively interact with 

authentic environments and real-life experiences. 

In this study, mobile technologies functioned not 

only as instructional tools but also as mediational 

resources connecting linguistic input with 

contextualized outdoor experiences. This 

interaction appears to strengthen vocabulary 

retention, learner autonomy, and cognitive 

engagement during language learning activities 

(Kolb, 2015). 

Furthermore, the present study expands 

previous MALL research by demonstrating that 

technology-assisted learning can effectively 

complement experiential outdoor education rather 

than replace it. This finding is important because 

some earlier studies argued that excessive reliance 

on mobile devices may reduce direct social 

interaction and distract students during learning 

activities (Gómez-Trigueros & De Aldecoa, 2021). 

In the present study, although several students 

experienced distractions from non-educational 

applications, structured classroom management 

and teacher supervision helped maintain students’ 

focus during outdoor learning activities. Therefore, 

the findings suggest that the effectiveness of 

MALL largely depends on pedagogical planning 

and appropriate instructional guidance. 

Despite the positive findings, several 

limitations should be acknowledged. First, the 

study involved a relatively small sample size 

consisting of only 32 students from one nature-

based school, which may limit the generalizability 

of the findings to broader educational contexts. 

Second, the intervention was conducted over a 

relatively short duration of six weeks, making it 

difficult to examine the long-term impact of 

MALL on vocabulary retention and other language 

skills. Third, the study primarily focused on 

vocabulary learning; therefore, future studies are 

recommended to investigate the effectiveness of 

MALL in improving other language skills such as 

speaking, listening, reading, and writing in 

experiential learning environments. 

Overall, this study provides empirical evidence 

that Mobile-Assisted Language Learning can serve 

as an effective pedagogical approach for 

supporting contextualized English vocabulary 

learning within nature-based educational 

environments. The integration of mobile 

technologies with experiential outdoor activities 

appears to create more meaningful, flexible, and 

student-centered language learning experiences. 

These findings contribute to the growing body of 

research on technology-enhanced language 

learning and offer practical implications for EFL 

educators seeking to implement innovative 

instructional practices in alternative educational 

settings. 

The positive influence of MALL on students’ 

engagement and motivation also aligns with 

previous research emphasizing the interactive and 

learner-centered nature of mobile learning 

technologies (El, S. N., & Karakaya, S. 2009). 

Students appeared more enthusiastic and actively 

involved during outdoor learning activities because 
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mobile applications provided immediate access to 

vocabulary resources and interactive exercises. 

Another important finding is that MALL 

facilitated contextual learning in the nature-based 

school environment. Students were able to connect 

English vocabulary directly with authentic objects 

and experiences encountered during outdoor 

activities. This supports (Burston & Giannakou, 

2022) argument that mobile learning technologies 

strengthen contextual understanding through real-

world interaction. 

Furthermore, this study contributes to the 

existing literature by addressing the limited 

research on MALL implementation in alternative 

educational settings. Previous studies primarily 

focused on formal classrooms, whereas the present 

research demonstrates that MALL can also 

function effectively in experiential and outdoor 

learning environments. 

Despite the positive findings, several 

challenges were identified during the 

implementation. Some students experienced 

internet connectivity issues during outdoor 

activities, while others were occasionally 

distracted by non-educational mobile applications. 

Therefore, teachers should establish clear learning 

guidelines and provide structured supervision 

during MALL activities. 

The present findings also support recent mixed-

methods studies indicating that mobile learning 

applications positively influence students’ 

emotional engagement and foreign language 

enjoyment. (Bai, Y. (2024) reported that mobile-

assisted language learning significantly improved 

EFL students’ listening and speaking skills while 

reducing language anxiety. Likewise, recent 

studies highlighted that mobile-supported learning 

environments enhance students’ motivation, 

collaborative interaction, and contextual 

vocabulary retention through real-world 

communication practices (Benlaghrissi, H., & 

Ouahidi, L. M. (2024 Therefore, the integration of 

MALL within a nature-based learning environment 

may provide both cognitive and affective benefits 

for EFL learners. 

The present findings are also supported by 

previous studies conducted by Slamet Asari and 

colleagues regarding the effectiveness of 

technology-enhanced learning in EFL education. 

(Asari & Ma’ruf, 2023) reported that multimodal 

digital learning environments increase students’ 

engagement and improve language learning 

outcomes by combining interactive multimedia 

resources with student-centered instructional 

strategies. Similarly, (Asari & Ma’ruf, 2023)  

found that mobile collaborative learning 

encourages active participation and enhances 

students’ writing achievement through 

collaborative interaction and flexible learning 

access. These findings reinforce the argument that 

MALL not only improves vocabulary acquisition 

but also promotes learner autonomy, motivation, 

and meaningful language interaction in alternative 

educational contexts such as nature-based schools. 

The present findings align with recent studies 

emphasizing that contextualized mobile learning 

environments strengthen students’ vocabulary 

retention and learner autonomy through authentic 

interaction and flexible learning opportunities (Xu 

& Peng, 2024). Furthermore, the positive 

perceptions expressed by students in this study 

support (Zheng and Satar’s 2024) findings that 

learners perceive mobile-assisted contextual 

English learning as practical, interactive, and 

motivating because mobile applications facilitate 

immediate access to authentic learning resources 

and contextual communication practices. 

The findings are also consistent with Lee and 

(Drajati 2024), who reported that mobile-assisted 

collaborative learning activities in outdoor 

educational settings positively influence learner 

engagement and contextual communication. 

Therefore, the integration of MALL with nature-

based experiential learning may provide both 

cognitive and affective benefits for EFL learners. 

Overall, the integration of MALL into nature-

based learning environments offers important 

pedagogical implications for EFL teachers seeking 

to create flexible, contextualized, and technology-

enhanced language learning experiences. 

The findings may be interpreted through the 

perspective of contextual and experiential learning 

theory, which emphasizes that meaningful learning 

occurs when students interact directly with 

authentic environments and real-life experiences. 

In the present study, mobile technologies 

functioned not merely as instructional tools but 

also as mediational resources connecting linguistic 

input with contextualized outdoor experiences. 

This interaction may explain why students 

demonstrated stronger vocabulary retention and 

higher engagement during outdoor learning 

activities. 

 

CONCLUSION 

This study concludes that Mobile-Assisted 

Language Learning (MALL) positively supports 

EFL vocabulary learning in an Indonesian nature-

based school environment. The integration of 

mobile applications with outdoor experiential 
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learning activities significantly improved students’ 

vocabulary achievement, engagement, motivation, 

and learner autonomy. 

The findings demonstrate that mobile 

technologies can effectively complement 

experiential outdoor learning by supporting 

contextualized vocabulary acquisition and 

meaningful language interaction. Therefore, 

MALL may serve as an effective pedagogical 

approach for EFL teachers seeking to create 

flexible, contextualized, and student-centered 

learning environments. 

Despite these positive findings, this study was 

limited by its relatively small sample size and short 

intervention period. Future studies are 

recommended to investigate the long-term effects 

of MALL on broader language skills across diverse 

educational contexts. 

Overall, this study contributes empirical 

evidence regarding the implementation of Mobile-

Assisted Language Learning in alternative 

educational environments and offers practical 

implications for integrating technology-enhanced 

language learning into experiential outdoor 

education. 
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