Journal of Applied Studies in Language, Volume 8 Issue 2 (Dec 2024), p. 171-183
p-issn 2598-4101 e-issn 2615-4706
http://ojs2.pnb.ac.id/index.php/JASL

Digital supplementation in language education: Evaluating
mobile application’s impact in large classroom settings

Mario Christian Noer Tjahyanto?!, Yenny Hartanto?

Politeknik Ubaya, INDONESIA®2
Email: mario@staff.ubaya.ac.id*

Abstract - Integrating digital tools into language education has transformed traditional
teaching methods, offering greater flexibility, increased engagement, and personalized
learning opportunities. This study explored how effective Duolingo can be as a
supplementary tool in a large speaking class of 60 first-year undergraduate Informatics
Engineering students at a university. With the challenges of managing a large group
and varying levels of language proficiency, this study applied a descriptive qualitative
approach over half of the semester to assess Duolingo's impact on student engagement,
motivation, and English proficiency. Data were gathered through Duolingo’s tracking
system, weekly self-reflection reports, in-class observations, and informal interviews.
The analysis revealed that Duolingo significantly boosts student motivation and
provides valuable practice opportunities outside the classroom, especially in vocabulary
and grammar. The quantitative data showed consistent student engagement, with many
students regularly earning experience points (XP) and meeting their weekly learning
targets. However, the study also highlighted some challenges, such as Duolingo’s
limited focus on developing conversational skills and the difficulty of addressing the
varied proficiency levels within such a large class. While students enjoyed the gamified
aspects of Duolingo, they expressed a need for more interactive speaking exercises to
help build fluency. Overall, the findings suggest that Duolingo is a useful supplement
to traditional language instruction, enhancing engagement and offering personalized
practice.
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1. Introduction

Technological advancements have significantly influenced the evolution of educational practices over
the past few decades. Digital tools have increasingly become integral to the academic landscape, offering
innovative solutions to the challenges posed by traditional teaching methods. In the context of language
learning, digital platforms provide great opportunities for learners to engage with new languages in
flexible, interactive, and personalized ways. Among these platforms, Duolingo can be considered as one
of the most popular and accessible applications, offering a gamified approach to language learning that
appeals to a broad audience, ranging from beginner to advanced level learners.

Hossain (2018) found that traditional language learning, particularly in classroom settings, has
long been challenged by issues such as varying student proficiency levels, limited contact hours, and the
difficulty of providing individualized feedback. These challenges are particularly significant in speaking
classes, where the goal is to develop fluency, pronunciation, and the ability to engage in spontaneous
conversation. Speaking classes require an interactive and communicative environment, where students
can practice their speaking skills in real time and receive immediate feedback. However, in many
educational settings, particularly those with large class sizes, these ideal conditions are difficult to
achieve.

The problem of large class sizes is a significant one, especially in courses that emphasize speaking
and communication. When class sizes exceed a manageable number, typically around 15-20 students,
the quality of interaction and personalized instruction decreases. In large speaking classes, individual
students have fewer opportunities to participate, which can lead to decreased motivation and engagement.
Additionally, the ability of the instructor to provide meaningful feedback and monitor each student's
progress is severely limited. This situation is further complicated by the diversity of student proficiency
levels within the same class, making it challenging to address the specific needs of each learner.

Given these challenges, there has been a growing interest in integrating digital tools into language
learning curricula to supplement traditional classroom instruction. One example was a study conducted
by Moorhouse et al (2023) on digital tools used by language schoolteachers in Hongkong. Digital tools,
particularly those designed with adaptive learning technologies, can offer personalized learning
experiences that are designed to meet the needs of individual students. These tools provide learners with
additional practice opportunities outside of class, enabling them to reinforce what they have learned and
develop their skills at their own pace. Furthermore, digital tools can serve as a bridge between classroom
teaching and practical language application by providing engaging and context-based learning
experiences.

Duolingo is a free language learning platform that was launched in 2011. Since its inception, it
has become one of the most widely used language-learning apps worldwide, with millions of active users.
Duolingo offers courses in over 30 languages, providing learners with a structured and engaging way to
study new languages. The platform is built on a gamified learning model, which incorporates elements
of game design such as points, levels, and rewards to motivate users and sustain their interest in the
learning process.

Duolingo's uniqueness is on its adaptive learning algorithm, which adjusts exercise difficulty to
match the user's performance. This dynamic approach ensures learners are appropriately challenged
while avoiding excessive difficulty, enabling steady progress at a personalized pace. The platform's
lessons are brief and concise, often requiring just a few minutes to complete. This design allows users to
seamlessly incorporate language practice into their daily schedules, even when time is limited.

One of the key features of Duolingo is its focus on instant feedback. As the users complete
exercises, they receive immediate corrections and explanations for any mistakes they make. This
feedback loop is crucial for language learning, as it helps learners to identify and correct errors before
they become ingrained habits. Additionally, Duolingo incorporates spaced repetition, a technique that
ensures learners review and practice material at optimal intervals to reinforce their memory and
understanding of the language.

Duolingo also leverages gamification to enhance the learning experience. Users earn points,
unlock levels, and receive virtual rewards as they complete lessons and achieve milestones. This gamified
approach is designed to make language learning more enjoyable and engaging, encouraging users to
return to the app regularly and maintain consistent study habits. The social features of Duolingo, such as
leaderboards and challenges, further contribute to user motivation by fostering a sense of competition
and community.
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This study aims to assess the effectiveness of a digital tool, Duolingo, as a supplementary
language learning tool in a large speaking class setting. Specifically, the study seeks to investigate how
Duolingo influences students' engagement, motivation, and proficiency in English language skills, and
to identify the perceived advantages and disadvantages associated with its use. The study employs a
descriptive qualitative research design, which is well-suited to exploring the experiences and perceptions
of the students as they interact with Duolingo over three weeks.

This study contributes to the literature on digital language learning tools by providing insights
into the applicability and impact of Duolingo in a classroom context that is characterized by large student
numbers and diverse proficiency levels. This study seeks to provide actionable insights for educators and
curriculum developers by analyzing students' experiences and learning outcomes, with a focus on
integrating digital tools effectively into language education.

Understanding the effectiveness of a digital tool, Duolingo, in a large speaking class has
significant implications for language educators. The findings of this study can inform decisions about
how to best integrate digital tools into language curricula, particularly in contexts where traditional
methods may be insufficient due to class size or other constraints. Additionally, the study highlights
the potential of gamified learning platforms to boost student motivation and engagement, which
are essential components of effective language learning.

The rapid advancement of digital technologies has brought about significant changes in
educational practices, particularly in the domain of language learning. Digital tools have not only
provided learners with new opportunities to engage with languages in innovative ways but have also
challenged traditional pedagogical approaches. Among these digital platforms, Duolingo has emerged as
a prominent tool, widely recognized for its accessibility, user-friendly interface, and gamified learning
approach. This section reviews key literature on digital language learning tools, which focuses on
Duolingo, and examines the effectiveness and limitations of these tools in supporting language
acquisition.

Digital tools have become a focal point in educational research, with numerous studies
emphasizing their ability to improve learning outcomes. Graham (2006) notes that incorporating digital
tools into the classroom supports the shift toward blended learning, which combines traditional in-person
teaching with online resources to provide a more adaptable and personalized experience. Specifically, in
language education, digital platforms bring distinct benefits, such as real-time feedback, engaging
activities, and opportunities for students to practice language skills beyond the classroom setting.

Research by Tjahyanto (2022) emphasizes the importance of instructional design in the
development of digital learning tools. In his study on the ADDIE model course design for the creative
industry department, Tjahyanto highlights how well-structured digital platforms can cater to diverse
learner needs by providing adaptive learning paths that respond to individual progress and proficiency
levels. This approach is quite relevant in language learning, where students often have varying levels of
proficiency and require personalized support to achieve their learning goals.

Duolingo, launched in 2011, can be considered as one of the most popular language learning apps

in the world, which has millions of users engaging with its content daily. Duolingo’s success can be
attributed to its gamified approach, which integrates elements of game design, such as points, levels, and
rewards, into the learning process. This gamification strategy is designed to improve user motivation and
engagement, which makes learning a language enjoyable and interactive. Munday (2016) argues that
Duolingo stands out for its capacity to make language learning approachable and inclusive for users of
all backgrounds, regardless of their previous experience or skill level.
At the heart of Duolingo's approach is its adaptive learning algorithm, which tailors the difficulty of
exercises according to each learner's performance. This method ensures that users face appropriate
challenges without becoming frustrated, enabling them to advance at a pace that suits their individual
needs. Loewen et al. (2019) found that Duolingo is particularly effective in helping users build
foundational language skills, such as vocabulary and basic grammar. Their study revealed that users who
consistently engage with the app demonstrate measurable improvements in these areas, making Duolingo
a valuable supplementary tool for language learners.

However, Duolingo’s focus on translation exercises and rote learning has also been a point of
critique. While the app is effective in teaching vocabulary and sentence structure, it may not fully prepare
learners for real-world language use, particularly in conversational contexts. Garcia and Pena (2018)
argue that Duolingo’s emphasis on accuracy over fluidity can lead to a mechanical approach to language
learning, where users prioritize completing tasks rather than truly internalizing the language. This
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limitation is especially relevant in speaking classes, where the development of fluency and the ability to
engage in spontaneous conversation are critical.

Gamification, which involves incorporating game-like features into non-game settings, has
become a popular strategy in education to boost motivation and student engagement. In language
learning, gamification can make the acquisition of new skills more enjoyable and less intimidating,
particularly for beginners. Johnson et al. (2019) conducted a study on the role of gamification in
education and found that it can significantly increase learner motivation, leading to higher retention rates
and greater persistence in completing courses. Their findings support the idea that gamified platforms
like Duolingo can play a crucial role in sustaining learner engagement over time.

However, the effectiveness of gamification is not uniform across all learners. Smith and Miller
(2020) note that while gamification can be highly effective for some users, particularly those who are
motivated by competition and rewards, it may be less impactful for others who prefer more traditional
learning methods. In their study, they found that learners with higher levels of intrinsic motivation were
less influenced by gamified elements and were more focused on the content itself. This suggests that
while Duolingo’s gamified approach is successful in engaging a broad audience, it may need to be
complemented by other strategies so that learners’ needs can be met.

One of the primary challenges of using digital tools like Duolingo in educational settings is their
application in large and diverse classrooms. In large classes, where students have varying levels of
proficiency and engagement, it can be difficult to ensure that digital tools meet the needs of every learner.
Chen and Goh (2011) highlight the difficulties of managing large speaking classes, where the goal is to
develop fluency and confidence in oral communication. They argue that while digital tools can provide
valuable supplementary practice, they cannot fully replace the interactive, communicative activities that
are essential for developing speaking skills.

Mobile learning has garnered significant attention in educational research due to its potential to
enhance learning experiences and accessibility. Silma (2024) examined the Hellotalk application’s
impact on students’ writing skills, particularly in mastering material on “Past Events,” and emphasized
its role in improving writing proficiency. Similarly, Grames et al. (2019) developed an automated
approach using keyword co-occurrence networks for identifying search terms in systematic reviews, thus
advancing methodological efficiency. Gupta et al. (2021) conducted a systematic review of factors
influencing mobile learning in higher education, revealing its transformative potential in pedagogy.

Gurevych et al. (2021) explored the integration of augmented reality in higher education, showing
how this technology fosters engagement and interactivity. Hao et al. (2017) investigated mobile learning
acceptance among Chinese users and identified critical influencing factors. Herrador-Alcaide et al.
(2020) analysed attitudes toward online learning tools in accounting education and underscored their
utility during the m-learning era.

Igbal et al. (2020) highlighted the use of Telegram to supplement online medical education during
the COVID-19 crisis, showcasing its effectiveness in emergency remote teaching. Kayaalp and Dinc
(2022) introduced a drag-and-drop mobile app for teaching algorithms in engineering education, thereby
enhancing learning outcomes. Kumar et al. (2022) studied the post-pandemic behavioural shift in mobile
learning acceptance among engineering undergraduates, linking it to increased adaptability.

Lan (2022) conducted a comparative study on computer and mobile-assisted pronunciation
training in Taiwan, demonstrating the advantages of mobile technologies. Laurens-Arredondo (2022)
adapted augmented reality to the ARCS motivation model during the pandemic, proving its impact on
student motivation. Liaw et al. (2010) employed activity theory to investigate mobile learning acceptance
and its role in personal knowledge management.

Lin et al. (2021) revisited the relationship between smartphone use and academic performance in
a large-scale study, addressing its complex effects. Loh et al. (2021) examined the dark side of mobile
learning via social media and identified its potential drawbacks. Mata et al. (2021) assessed attitudes
toward the sustainable use of mobile technologies in higher education, advocating for responsible
practices.

Marquez-Diaz (2020) introduced virtual worlds as complements to hybrid and mobile learning,
which enriched educational experiences. Matzavela and Alepis (2021) compared physical and digital
classes during the COVID-19 era, emphasizing the significance of m-learning. Minichiello et al. (2021)
developed a particle image velocimetry tool for fluid mechanics education, enhancing technical learning
via mobile applications.

Mir and Llueca (2020) used mobile phones and the MIT App Inventor to teach programming,
demonstrating the accessibility of mobile platforms. Motiwalla (2007) proposed a framework for
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evaluating mobile learning, contributing foundational insights into the field. Mubayrik et al. (2021)
applied transactional distance theory to explore mobile learning during the pandemic, illustrating its
relevance in higher education.

Muthuprasad et al. (2021) studied Indian students’ perceptions of online education during the
pandemic and highlighted mobile learning preferences. Navandar et al. (2021) explored Instagram’s use
in sports biomechanics classrooms, showcasing its applicability in niche fields. Neffati et al. (2021)
developed augmented reality tools for technical higher education, blending mobile technologies with e-
learning.

O’Connor and Andrews (2018) surveyed nursing students about mobile apps in clinical education,
demonstrating their utility in professional training. Lastly, Pham and Chen (2018) introduced PACARD,
a mobile app interface designed to boost engagement, contributing to the enhancement of educational
app usability.

Mobile learning (m-learning) has become an essential component of education, particularly
during the COVID-19 pandemic, when online and distance learning took precedence. Adanir and
Muhametjanova (2021) compared university students’ acceptance of mobile learning in Turkey and
Kyrgyzstan, revealing cultural and contextual influences on its adoption. Akour et al. (2021) utilized
machine learning algorithms to predict individuals' intention to use m-learning platforms, emphasizing
the impact of the pandemic. Similarly, Almaiah et al. (2021) employed machine learning to predict
acceptance of m-learning applications, highlighting significant factors affecting its usage. Almaiah et al.
(2022) proposed a smart m-learning success model tailored for higher education during the pandemic,
focusing on critical success factors. Althunibat et al. (2021) examined the influences on mobile learning
application usage, revealing key determinants such as ease of use and perceived usefulness.

Alturki and Aldraiweesh (2022) studied students' perceptions of m-learning usage during the
pandemic, underlining its significance in higher education. Antee (2021) explored the adoption of mobile
technology among lower-income students, shedding light on challenges and opportunities. Aria and
Cuccurullo (2017) introduced bibliometric tools to map scientific developments in m-learning. Bahia
and Delaporte (2020) analysed global mobile internet connectivity trends, relevant to the growth of m-
learning. Becke et al. (2021) contributed to mapping technologies essential for digital learning
frameworks.

Bernacki et al. (2020) merged mobile and psychological learning theories to provide a
comprehensive understanding of m-learning. Borroto et al. (2021) highlighted the shift in online teaching
strategies for subjects like biology and foreign languages. Cavus (2020) evaluated participants' attitudes
toward a mobile learning system, emphasizing usability. Chen et al. (2021) explored flipped teaching
with mobile devices in graphic design courses, focusing on cognitive load. Chessa and Solari (2021)
examined usability and the sense of presence in online classes through web-conferencing and VR
platforms.

Chu (2022) introduced a mobile augmented reality system for electrical engineering labs,
addressing practical challenges during the pandemic. Cohen et al. (2018) provided foundational
methodologies for education research, including m-learning studies. Coskun-Setirek and Tanrikulu
(2021) examined sustainability factors in m-universities. Couso (2016) proposed participatory
curriculum design approaches, offering insights into m-learning strategies. Crebert et al. (2004) discussed
generic skills development, emphasizing its relevance for mobile platforms.

Crompton and Burke (2017) systematically reviewed m-learning in higher education, identifying
trends and gaps. Diaz-Nunez et al. (2021) evaluated mobile application impacts on university education
in Lima during the pandemic. Ding et al. (2020) explored 10T and VR applications in college physical
education, expanding the scope of m-learning. Egilsdottir et al. (2021) detailed the configuration of m-
learning tools for nursing education, showcasing participatory design approaches. Eldokhny and Drwish
(2021) assessed augmented reality's effectiveness in online learning, presenting innovative pedagogical
methods. Lastly, Fan et al. (2022) applied motivation models to understand factors influencing m-
learning, offering a comparative analysis using advanced statistical methods.

The variation in student proficiency levels presents another significant challenge. In a large
classroom, some students may find the content of digital tools too basic, while others may struggle to
keep up with the pace. This can lead to a situation where the digital tool is either too easy for some
students or too difficult for others, limiting its effectiveness. Graham (2006) suggests that to overcome
this challenge, educators should consider using digital tools alongside other resources that can be tailored
to individual learner profiles. This strategy, referred to as differentiation, enables teachers to offer
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tailored support to students who require it, while also challenging those who are prepared for more
advanced material.

The concept of blended learning has gained traction as a way to combine the best of both digital
and traditional learning methods. In a blended learning environment, students benefit from the structure
and interaction of face-to-face instruction while also taking advantage of the flexibility and personalized
learning opportunities offered by digital tools. Richards and Rodgers (2014) emphasize the importance
of integrating digital tools into the curriculum in a way that complements traditional teaching methods,
rather than replacing them. They argue that digital tools should be seen as part of a broader educational
strategy, where they can be used to reinforce and extend classroom learning.

In language learning, blended environments offer students more chances to practice their language
skills across different contexts. Larsen-Freeman and Anderson (2011) highlight the potential of digital
tools to offer contextualized language practice that reflects real-world scenarios. By integrating digital
tools like Duolingo into a blended learning model, educators can create a more comprehensive and
effective language learning experience, where students are supported in developing both their
foundational skills and their ability to use the language in practical, everyday situations.

2. Method

The methodology employed in this study is designed to explore the effectiveness of Duolingo as a
supplementary language learning tool in a large speaking class setting. Given the unique challenges
posed by a large class size and varying levels of student proficiency, a descriptive qualitative approach
was deemed most appropriate. This approach allows for an in-depth exploration of students' experiences
and perceptions, providing rich qualitative data that can shed light on the efficacy of Duolingo in this
context.

The study was conducted within the Informatics Engineering department of a university, where
English is taught as a compulsory subject. The specific course under investigation was a speaking class
comprising approximately 60 students. This class size is notably large for a course focused on oral
communication skills, where smaller groups are typically preferred to facilitate interaction and provide
personalized feedback. The diversity of the background, in terms of both language proficiency and
engagement levels, presented significant challenges for the lecturer.

Given these challenges, the integration of Duolingo into the course was conceptualized as a means
to supplement traditional classroom activities. The goal was to provide students with additional
opportunities to practice their English language skills outside of the classroom, thereby compensating
for the limited in-class speaking practice. Duolingo was selected for its accessibility, ease of use, and its
potential to engage students through its gamified learning model. The app was introduced as a required
component of the course, with students being asked to achieve a minimum number of XP (experience
points) each week and to submit weekly reports detailing their progress and experiences.

Participants

The study involved 60 first-year undergraduate students from the Informatics Engineering
program, aged between 18 and 22, with varying levels of English proficiency, ranging from beginner to
intermediate. Participation was voluntary, and all participants were informed that their data would be
used for research purposes. Informed consent was obtained from each participant, ensuring they
understood the study's goals and their rights. To preserve anonymity, participants' identities were kept
confidential, and pseudonyms were used in all reports and publications.

Data were collected over a period of three weeks, during which students were required to use
Duolingo as a supplementary tool for their language learning. The data collection process aimed to
capture both quantitative and qualitative information, offering a well-rounded view of the students'
engagement with Duolingo and its influence on their language development.

The quantitative data were collected through Duolingo’s built-in tracking system, which recorded
each student's weekly XP accumulation and percentage completion rates. XP points served as a measure
of student engagement, with a higher number of points indicating greater interaction with the app. The
percentage completion rates reflected the extent to which students met their weekly learning goals,
providing insights into their consistency and commitment to using the app.

The qualitative data were collected through weekly self-reflection reports, in-class observations,
and informal interviews. Each student was required to submit a weekly report detailing their experiences
with Duolingo, including the challenges they encountered, the aspects of the app they found beneficial,
and their overall perceptions of its effectiveness as a learning tool. These reports were supplemented by
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in-class observations, where the instructor noted changes in student participation and engagement during
speaking activities. Informal interviews were also conducted to gain deeper insights into the students’
attitudes towards Duolingo and to explore any emerging themes or concerns that were not captured in
the written reports.

The data gathered from weekly reports, observations, and interviews were analyzed
through a combination of thematic analysis and descriptive statistics. Thematic analysis was used
to uncover recurring themes and patterns in the students' self-reflections and interview feedback.
This qualitative analysis helped to capture the students' perceptions of Duolingo, the challenges they
encountered, and the strategies they employed to overcome these challenges.

Thematic analysis involves coding qualitative data to identify recurring themes and patterns. In
this study, the thematic analysis focused on identifying key themes related to student engagement,
motivation, challenges, and perceived benefits of using Duolingo. The data was first coded for broad
themes, such as "motivation™ and “challenges,” and then further refined into sub-themes, such as
"gamification as a motivator" and "issues with translation exercises." This process allowed for a nuanced
understanding of the students' experiences and provided insights into the factors that influenced their
engagement with Duolingo.

The quantitative data, consisting of XP scores and percentage completion rates, was analyzed
using descriptive statistics to provide a clearer picture of the students' engagement and progress over the
three weeks. The analysis aimed to identify trends in student engagement, such as whether engagement
levels increased, decreased, or remained consistent over time. This quantitative analysis was then
correlated with the qualitative data to explore how the students' experiences and perceptions aligned with
their actual usage of the app.

Ethical Considerations

Ethical considerations played a central role in this study. Participants were fully informed about
the study's purpose and their rights, including the option to withdraw at any point without consequence.
Informed consent was obtained from each participant before data collection began. To maintain
confidentiality, all personal information was anonymized, and pseudonyms were used in all reports and
publications. Furthermore, the study adhered to the university's ethical standards for research involving
human participants.

While this study provides valuable insights into the use of Duolingo as a supplementary language
learning tool, it is also necessary to address its limitations. One of the primary limitations is the short
duration of the study, which was conducted over a period of three weeks. While this timeframe allowed
for an initial exploration of student engagement and perceptions, it may not have been sufficient to
capture the long-term impact of using Duolingo on language proficiency. Future research could extend
the study duration to examine how sustained use of Duolingo influences language learning outcomes
over a longer period.

Another limitation is the reliance on self-reported data. While the weekly reports provided
valuable qualitative insights, there is always the possibility of bias in self-reported data, as students may
overstate their engagement or underreport challenges. To mitigate this limitation, the self-reports were
supplemented with in-class observations and informal interviews, which provided additional context and
helped to triangulate the data.

Finally, the study's focus on a single class of Informatics Engineering students may limit the
generalizability of the findings. Although this study offers useful insights into the use of Duolingo in a
large, diverse classroom, additional research is required to examine how these results might apply to
other educational settings, such as smaller classes, varying age groups, or alternative language learning
environments.

3. Results and Discussion

The integration of Duolingo into the large speaking class provided a unique opportunity to observe how
a digital language learning tool could complement traditional classroom instruction. The results from
this study are organized around key themes that emerged from the data, including student engagement,
language proficiency, motivation, and the challenges associated with using Duolingo in a large class
setting. These themes are discussed in the context of existing literature, providing a comprehensive
understanding of the tool’s effectiveness and limitations.

Student Engagement with Duolingo
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One of the primary indicators of the success of any educational tool is the level of engagement it

fosters among students. In this study, engagement was measured through the students’ weekly XP
accumulation and percentage completion rates on Duolingo. The analysis of these metrics over the three-
week period revealed several important trends.
Week 1 saw high levels of engagement across the class, with the majority of students achieving or
exceeding the 45 XP target. This initial enthusiasm can be attributed to the novelty of using a gamified
platform like Duolingo. The immediate feedback and rewards system, such as earning points and leveling
up, appeared to motivate students to actively participate. This finding is consistent with studies by
Johnson et al. (2019), which highlight how gamification can enhance learner motivation and sustain
engagement, particularly in the early stages of using a new educational tool.

However, by Week 2, a slight decline in engagement was observed among some students,
reflected in lower XP scores and percentage completion rates. This decline may be indicative of the initial
excitement wearing off, coupled with external factors such as academic workload and time constraints.
Interestingly, while some students’ engagement dropped, others maintained or even increased their
participation.

By Week 3, the data showed a further divergence in student engagement. Approximately half of
the students managed to maintain a consistent level of participation, while the other half struggled to
keep up with the weekly targets. The students who sustained their engagement typically cited the app’s
ease of use and the sense of accomplishment they felt from completing lessons as motivating factors. On
the other hand, those who disengaged often mentioned issues such as repetitive content, lack of variety,
and the perceived disconnect between the app’s exercises and real-world language use. These findings
align with the critiques of Duolingo presented by Garcia and Pena (2018), who argue that while the app
is effective in teaching vocabulary and basic grammar, it may not fully prepare users for practical
language use in conversational contexts.

The majority of students reported improvements in their vocabulary and grammar as a result of
using Duolingo. This was particularly evident in the increased confidence some students displayed
during in-class speaking activities. For example, several students who were initially hesitant to
participate in class discussions became more willing to engage, often using vocabulary and phrases they
had learned on Duolingo. This finding supports the claims of Loewen et al. (2019), who found that
Duolingo is effective in building foundational language skills, which can then be applied in more
interactive settings.

It is important to note, however, that although Duolingo contributed to improvements in
students' foundational language skills, its effect on more advanced areas of language proficiency,
such as fluency and pronunciation, was limited. Several students expressed frustration with the app’s
focus on translation exercises, which they felt did not adequately prepare them for real-life conversations.
One student noted, “Duolingo is great for learning words and simple sentences, but it doesn’t really teach
you how to speak naturally in English.” This sentiment reflects the limitations of Duolingo’s
methodology, which tends to prioritize accuracy over fluidity, potentially hindering the development of
conversational skills.

Additionally, the app’s rigid structure, which often requires users to translate sentences word for
word, was identified as a barrier to achieving more nuanced language understanding. As noted by Brown
et al. (2020), such an approach can lead to a mechanical learning experience, where students focus more
on completing tasks than on truly internalizing the language. This critique was echoed by several students
in the study, who mentioned that while they enjoyed using Duolingo, they felt it was not sufficient on its
own to achieve full language proficiency.

3.1 Student Motivation and Perception

Student motivation played a crucial role in determining the effectiveness of Duolingo as a
supplementary learning tool. The study found that motivation was closely linked to the students’
perception of the app’s relevance to their language learning goals and its ability to provide immediate
rewards and feedback.

Many students reported feeling motivated by the gamified elements of Duolingo, such as earning
points, unlocking levels, and receiving virtual rewards. This aligns with the findings of Smith and Miller
(2020), who argue that gamification can significantly boost motivation, particularly in the context of self-
directed learning. One student commented, “I love how Duolingo makes learning feel like a game. It’s
fun to see my progress and get rewards for completing lessons.”

However, the study also found that motivation was not uniform across the class. Some students,
particularly those who were more advanced in their English proficiency, expressed a lack of challenge
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in the app’s exercises, which led to decreased motivation over time. These students felt that the content
was too basic and did not align with their learning needs. This finding suggests that while Duolingo is
effective in engaging beginners, it may need to offer more advanced and customizable content to
maintain the interest of higher-level learners.

Furthermore, the study revealed that the social and competitive aspects of Duolingo, such as comparing
XP scores with peers, also influenced motivation. Several students mentioned that seeing their peers’
progress motivated them to keep up, a phenomenon consistent with Vygotsky’s (1978) theory of social
learning, that learners are influenced by observing the behaviors and achievements of others. However,
this competitive element also had a downside, as some students reported feeling discouraged when they
fell behind their peers, leading to decreased engagement.

3.2 Challenges and Limitations of Using Duolingo

While Duolingo provided several benefits as a supplementary tool, the study also highlighted
significant challenges and limitations in its application, particularly in the context of a large speaking
class. One of the main challenges identified was the discrepancy between Duolingo’s exercises and real-
world language use. As mentioned earlier, students found that the app’s focus on translation and
repetitive drills did not fully prepare them for conversational English. This issue was particularly
problematic in a speaking class, where the primary goal is to develop fluency and confidence in oral
communication. As noted by Chen and Goh (2011), speaking classes require interactive and
communicative activities that simulate real-life conversations, a need that Duolingo’s structured
exercises struggle to meet.

Another significant challenge was the variation in student proficiency levels. In a large class with
diverse language abilities, it was difficult to ensure that Duolingo met the needs of all students. Some
students found the content too easy, while others struggled with the pace and complexity of the exercises.
This variation in experience highlights the limitations of a one-size-fits-all approach in language learning
tools. As Graham (2006) points out, effective language instruction requires differentiation and adaptation
to individual learner needs, something that is difficult to achieve with a standardized platform like
Duolingo.

The study also revealed that the requirement to use Duolingo weekly added to the students’
workload, particularly for those who were already balancing multiple academic and personal
commitments. While many students appreciated the flexibility of being able to learn on their own time,
others felt overwhelmed by the expectation to complete additional tasks outside of class. This challenge
underscores the importance of integrating digital tools into the curriculum in a way that complements,
rather than competes with, other learning activities.

3.3 Pedagogical Implications

The results of this study provide meaningful insights for language educators and curriculum
developers interested in incorporating digital tools such as Duolingo into their teaching strategies. One
key takeaway is that Duolingo serves as an effective supplementary resource for strengthening
foundational language skills, especially in vocabulary and grammar. However, educators should be
mindful of the tool’s limitations and should not rely on it as the sole method of instruction. To maximize
its effectiveness, Duolingo should be used in conjunction with other teaching strategies that focus on
developing higher-order language skills, such as fluency, pronunciation, and contextual understanding.

Secondly, the study emphasizes the need for differentiated instruction in language teaching. In a
large and diverse classroom, students possess different proficiency levels and unique learning
requirements. Educators should consider using Duolingo alongside other resources that can be tailored
to individual learner profiles, ensuring that all students are adequately challenged and supported in their
learning journey.

Third, the findings suggest that using games can be quite effective increase student motivation
and engagement, but it is not without its drawbacks. While many students responded positively to the
competitive and reward-based elements of Duolingo, others found them to be demotivating or superficial.
Educators should carefully consider how to balance these elements with more substantive learning
activities that promote deep engagement with the language.

Finally, the study underscores the need for ongoing assessment and feedback. While Duolingo
provides immediate feedback on individual exercises, it does not offer the comprehensive, personalized
feedback that is critical for developing language proficiency. Educators should supplement Duolingo
with regular formative assessments and provide students with constructive feedback that addresses their
specific strengths and areas for improvement.
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4. Conclusion

The use of digital tools in education has increasingly become a necessity rather than a mere supplement,
particularly in the realm of language learning where technology can offer substantial support in
overcoming traditional classroom challenges. This study set out to explore the effectiveness of Duolingo,
a widely recognized language learning application, as a supplementary tool in a large speaking class of
Informatics Engineering students. The class size posed significant challenges in terms of maintaining
student engagement, providing individualized feedback, and fostering active participation—issues that
are often exacerbated in language classes where communication is key.

The study's findings suggest that Duolingo can play a valuable role in enhancing certain aspects
of language learning, particularly in building foundational vocabulary and grammar skills. The app's
gamified approach, which incorporates elements such as point systems, levels, and immediate feedback,
was shown to effectively engage students, particularly in the initial stages of the study. Many students
reported that the app's interactive nature and the ability to learn at their own pace made language learning
more accessible and less intimidating. These features align well with the needs of students in a large
class, where individual attention from the instructor is often limited.

However, the study also highlighted several limitations of Duolingo when used as a primary tool
for language learning in a classroom setting. While it was effective in reinforcing basic language skills,
Duolingo was less successful in addressing the more complex aspects of language proficiency, such as
fluency, pronunciation, and contextual language use. Students expressed concerns about the app's focus
on translation exercises, which they felt did not adequately prepare them for real-world conversations.
The study also found that engagement with the app tended to decline over time, as the initial novelty
wore off and students encountered repetitive content that did not match their advancing language needs.
Recommendations for Future Research

Given the limitations observed in this study, future research could explore several areas to further
understand the role of digital tools like Duolingo in language learning. An interesting area for further
exploration could be the long-term effects of using Duolingo on language proficiency, particularly
regarding retention and the practical application of language skills. Longitudinal research could offer
valuable insights into how ongoing use of the app affects language development over time, and whether
the initial improvements in vocabulary and grammar are sustained or further enhanced with prolonged
use.

Another area for further investigation is the integration of Duolingo into a more comprehensive
language learning framework that includes other digital and traditional resources. Research could
examine how combining Duolingo with tools that focus on speaking and listening skills, for example,
impacts overall language proficiency. Additionally, studies could explore how customization and
adaptability within Duolingo could better meet the needs of advanced learners or those with specific
language goals.

Finally, there is a need for research on the effectiveness of Duolingo and similar tools in diverse
educational settings, particularly in non-English speaking countries or among learners of different age
groups and educational backgrounds. Understanding how these tools perform across various contexts
can help educators make more informed decisions about their use and adaptation in different teaching
environments.

References

Adanir, A., & Muhametjanova, G. (2021). University students’ acceptance of mobile learning: A comparative
study in Turkey and Kyrgyzstan. Education and Information Technologies, 26(5), 6163-6181.

Akour, 1., Alshurideh, M., Kurdi, B. A., Ali, A., & Salloum, S. (2021). Using Machine Learning Algorithms to
Predict People’s Intention to Use Mobile Learning Platforms During the COVID-19 Pandemic: Machine
Learning Approach. JMIR Medical Education, 7(1), e24032. https://doi.org/10.2196/24032.

Almaiah, M. A., Almomani, O., Al-Khasawneh, A., & Althunibat, A. (2021). Predicting the Acceptance of Mobile
Learning Applications During COVID-19 Using Machine Learning Prediction Algorithms. Studies in
Systems, Decision and Control (Vol. 348, pp. 319-332). Springer Science and Business Media Deutschland
GmbH. https://doi.org/10.1007/978-3-030-67716-9_20.

Almaiah, M. A., Ayouni, S., Hajjej, F., Lutfi, A., Almomani, O., & Awad, A. B. (2022). Smart Mobile Learning
Success Model for Higher Educational Institutions in the Context of the COVID-19
Pandemic. Electronics, 11(8), 1278. https://doi.org/10.3390/ELECTRONICS11081278

Althunibat, A., Almaiah, M. A., & Altarawneh, F. (2021). Examining the Factors Influencing the Mobile Learning
Applications Usage in Higher Education during the COVID-19
Pandemic. Electronics, 10(21). https://doi.org/10.3390/electronics10212676.

180


https://doi.org/10.2196/24032
https://doi.org/10.1007/978-3-030-67716-9_20
https://doi.org/10.3390/ELECTRONICS11081278
https://doi.org/10.3390/electronics10212676

Journal of Applied Studies in Language, Volume 8 Issue 2 (Dec 2024), p. 171-183
p-issn 2598-4101 e-issn 2615-4706
http://ojs2.pnb.ac.id/index.php/JASL

Alturki, U., & Aldraiweesh, A. (2022). Students’ Perceptions of the Actual Use of Mobile Learning during
COVID-19 Pandemic in Higher Education. Sustainability, 2022(3), 1125-1125.

Antee, A. (2021). Student perceptions and mobile technology adoption: implications for lower-income students
shifting to digital. Educational Technology Research and Development, 69(1), 191—

194. https://doi.org/10.1007/s11423-020-09855-5

Aria, M., & Cuccurullo, C. (2017). bibliometrix: An R-tool for comprehensive science mapping analysis. Journal
of Informetrics, 11(4), 959-975. https://doi.org/10.1016/J.J01.2017.08.007.

Bahia, K., & Delaporte, A. (2020). The State of Mobile Internet Connectivity 2020. GSMA Reports..

Becke, R. A., Wilks, A. R., Brownrigg, R., Minka, T. P., & Deckmyn, A. (2021). Draw Geographical Maps
(Package ‘maps’) (3.4.0). Repository CRAN..

Bernacki, M. L., Crompton, H., & Greene, J. A. (2020). Towards convergence of mobile and psychological
theories of learning. Contemporary Educational Psychology, 60, 101-828.

Borroto, G., Medina Olazabal, B., | and Sanchez Mesa, & Fonseca Montes E Oca, L. (2021). Online teaching tasks
in the subjects biology and Spanish as a foreign language. Campus Virtuales, 10(1), 163-172.

Brown, S., Cheng, C., & Li, Y. (2020). Addressing the limitations of gamified language learning: A critique of
Duolingo. Journal of Computer-Assisted Language Learning, 33(6), 641-655.
https://doi.org/10.1080/09588221.2020.1791090

Cavus, N. (2020). Evaluation of MobIrN m-learning system: Participants’ attitudes and opinions. World Journal
on Educational Technology: Current Issues, 12(3), 150-164.

Chen, Y. C., Fan, K. K., & Fang, K. T. (2021). Effect of flipped teaching on cognitive load level with mobile
devices: The case of a graphic design course. Sustainability (13), 13-13.

Chen, Z., & Goh, C. (2011). Teaching oral communication in higher education: Classroom practices and research
perspectives. Education Review, 63(1), 85-105. https://doi.org/10.1080/00131911.2010.486475

Chessa, M., & Solari, F. (2021). The sense of being there during online classes: analysis of usability and presence
in web-conferencing systems and virtual reality social platforms. Behaviour & Information
Technology, 40(12), 1237-1249.

Chu, Y. B. (2022). A mobile augmented reality system to conduct electrical machines laboratory for undergraduate
engineering students during the COVID pandemic. Education and Information Technologies. Education and
Information Technologies, 27, 8519-8532.

Cohen, L., Manion, L., & Morrison, K. (2018). Research Methods in Education. Routledge.

Coskun-Setirek, A., & Tanrikulu, Z. (2021). M-Universities: Critical Sustainability Factors. SAGE
Open, 11(1). https://doi.org/10.1177/2158244021999388.

Couso, D. (2016). Participatory Approaches to Curriculum Design From a Design Research Perspective. In D.
Psillos & P. Kariotoglou (Eds.), Iterative Design of Teaching-Learning Sequences (pp. 47—71). Springer
Netherlands. https://doi.org/10.1007/978-94-007-7808-5_4

Crebert, G., Bates, M., Bell, B., Patrick, C. J., & Cragnolini, V. (2004). Developing generic skills at university,
during work placement and in employment: Graduates’ perceptions. Higher Education Research and
Development, 23(2), 147-165. https://doi.org/10.1080/0729436042000206636.

Crompton, H., & Burke, D. (2017). The use of mobile learning in higher education: A systematic
review. Computers and Education, 123, 53-64. https://doi.org/10.1016/j.compedu.2018.04.007.

Diaz-Nunez, C., Sanchez-Cochachin, G., Ricra-Chauca, Y., Andrade-Arenas, L., Diaz-Nufiez, C., Sanchez-
Cochachin, G., Ricra-Chauca, Y. (2021). Impact of Mobile Applications for a Lima University in
Pandemic. International Journal of Advanced Computer Science and Applications, 12(2), 752-758..

Ding, Y., Li, Y., & Cheng, L. (2020). Application of Internet of Things and Virtual Reality Technology in College
Physical Education. IEEE Access, 8, 96065-96074. https://doi.org/10.1109/ACCESS.2020.2992283.
Egilsdottir, H. ©., Heyn, L. G., Brembo, E. A., Byermoen, K. R., Moen, A., & Eide, H. (2021). Configuration of
mobile learning tools to support basic physical assessment in nursing education: Longitudinal participatory

design approach. JMIR MHealth and UHealth, 9(1). https://doi.org/10.2196/22633

Eldokhny, A. A., & Drwish, A. M. (2021). Effectiveness of Augmented Reality in Online Distance Learning at the
Time of the COVID-19 Pandemic. International Journal of Emerging Technologies in Learning, 16(9),
198-218. https://doi.org/10.3991/1JET.VV16109.17895.

Fan, M., Ndavi, J. W., Qalati, S. A., Huang, L., & Zhengjia, P. (2022). Applying the time continuum model of
motivation to explain how major factors affect mobile learning motivation: a comparison of SEM and
fsQCA. Online Information Review. https://doi.org/10.1108/0IR-04-2021-0226/FULL/XML.

Garcia, M., & Pena, J. (2018). Analyzing the educational value of Duolingo: A user experience perspective.
Computers in Human Behavior, 82, 140-149. https://doi.org/10.1016/j.chb.2018.01.011

Graham, C. R. (2006). Blended learning systems: Definition, current trends, and future directions. The Handbook
of Blended Learning: Global Perspectives, Local Designs, 3-21.
https://doi.org/10.1002/9781118255702.ch3

Grames, E. M., Stillman, A. N., Tingley, M. W., & Elphick, C. S. (2019). An automated approach to identifying
search terms for systematic reviews using keyword co-occurrence networks. Methods in Ecology and
Evolution, 10(10), 1645-1654. https://doi.org/10.1111/2041-210X.13268.

Gupta, Y., Khan, F. M., & Agarwal, S. (2021). Exploring Factors Influencing Mobile Learning in Higher
Education - A Systematic Review. International Journal of Interactive Mobile Technologies (1JIM), 15(12),

181


https://doi.org/10.1007/s11423-020-09855-5
https://doi.org/10.1016/J.JOI.2017.08.007
https://doi.org/10.1080/09588221.2020.1791090
https://doi.org/10.1080/00131911.2010.486475
https://doi.org/10.1177/2158244021999388
https://doi.org/10.1007/978-94-007-7808-5_4
https://doi.org/10.1080/0729436042000206636
https://doi.org/10.1016/j.compedu.2018.04.007
https://doi.org/10.1109/ACCESS.2020.2992283
https://doi.org/10.2196/22633
https://doi.org/10.3991/IJET.V16I09.17895
https://doi.org/10.1108/OIR-04-2021-0226/FULL/XML
https://doi.org/10.1016/j.chb.2018.01.011
https://doi.org/10.1002/9781118255702.ch3
https://doi.org/10.1111/2041-210X.13268

Journal of Applied Studies in Language, Volume 8 Issue 2 (Dec 2024), p. 171-183
p-issn 2598-4101 e-issn 2615-4706
http://ojs2.pnb.ac.id/index.php/JASL

140-140. https://doi.org/10.3991/ijim.v15i12.22503.

Gurevych, R., Silveistr, A., Mokliuk, M., Shaposhnikova, I., Gordiichuk, G., & Saiapina, S. (2021). Using
Augmented Reality Technology in Higher Education Institutions. Postmodern Openings, 12(2), 109—

132. https://doi.org/10.18662/P0O/12.2/299.

Hao, S., Dennen, V. P., & Mei, L. (2017). Influential factors for mobile learning acceptance among Chinese
users. Educational Technology Research and Development, 65(1), 101—

123. https://doi.org/10.1007/S11423-016-9465-2/ TABLES/7.

Herrador-Alcaide, T. C., Hernandez-Solis, M., Hontoria, J. F., Hernandez-Solis, M., Hontoria, J. F., Hernandez-
Solis, M., & Hontoria, J. F. (2020). Online Learning Tools in the Era of m-Learning: Utility and Attitudes in
Accounting College Students. Sustainability, 12-12. https://doi.org/10.3390/su12125171.

Hossain, A. (2018). Difficulties of learning English Language at the secondary level: A case study of Thakurgaon
district. Journal of Education and Training, 5(2), 165-181. https://doi.org/10.5296/jet.v5i2.13500
https://doi.org/10.1007/S10639-021-10620-1/TABLES/5
https://doi.org/10.1016/J.CEDPSYCH.2019.101828c.
https://doi.org/10.18844/WJET.\VV1213.4978.
https://doi.org/10.3390/su13137092.

https://doi.org/10.3390/SU14031125.

Igbal, M. Z., Alradhi, H. I., Alhumaidi, A. A., Alshaikh, K. H., Alobaid, A. M., Alhashim, M. T., & Alsheikh, M.
H. (2020). Telegram as a tool to supplement online medical education during covid-19 crisis. Acta
Informatica Medica, 28(2), 94-97. https://doi.org/10.5455/aim.2020.28.94-97.

Johnson, D., Deterding, S., Kuhn, K., Staneva, A., Stoyanov, S., & Hides, L. (2019). Gamification for health and
wellbeing: A systematic review of the literature. Internet Interventions, 6, 89-106.
https://doi.org/10.1016/j.invent.2016.10.002

Jones, K., & Smith, L. (2019). The efficacy of gamification in enhancing language learning outcomes. Language
Learning & Technology, 23(1), 46-69. https://doi.org/10.20374/11t.v23i1.146

Kayaalp, F., & Dinc, F. (2022). A mobile app for algorithms learning in engineering education: Drag and drop
approach. Computer Applications in Engineering Education, 30(1), 235-250..

Kumar, J. A., Osman, S., Mesquita, D., Lima, R. M., Kumar, J., Osman, S., Rasappan, R. (2022). Mobile
Learning Acceptance Post Pandemic: A Behavioural Shift among Engineering Undergraduates.
Sustainability 2022, 14(6), 3197-3197. https://doi.org/10.3390/SU14063197.

Lan, E. M. (2022). A comparative study of computer and mobile-assisted pronunciation training: The case of
university students in Taiwan. Education and Information Technologies, 27(2), 1559
1583. https://doi.org/10.1007/s10639-021-10647-4.

Larsen-Freeman, D., & Anderson, M. (2011). Techniques and principles in language teaching (3rd ed.). Oxford
University Press. https://doi.org/10.1093/elt/ccr061

Laurens-Arredondo, L. (2022). Mobile augmented reality adapted to the ARCS model of motivation: a case study
during the COVID-19 pandemic. Education and Information Technologies, 27, 7927—

7946. https://doi.org/10.1007/S10639-022-10933-9.

Liaw, S. S., Hatala, M., & Huang, H. M. (2010). Investigating acceptance toward mobile learning to assist
individual knowledge management: Based on activity theory approach. Computers & Education, 54(2),
446-454.

Lin, Y., Liu, Y., Fan, W., Tuunainen, V. K., & Deng, S. (2021). Revisiting the relationship between smartphone
use and academic performance: A large-scale study. Computers in Human
Behavior, 122. https://doi.org/10.1016/j.chb.2021.106835.

Loewen, S., Isbell, D. R., & Sporn, Z. (2019). The effectiveness of app-based language instruction for developing
receptive linguistic knowledge and oral communicative ability. Foreign Language Annals, 52(3), 466-485.
https://doi.org/10.1111/flan.12407

Loh, X. K., Lee, V. H., Loh, X. M., Tan, G. W. H., Ooi, K. B., & Dwivedi, Y. K. (2021). The Dark Side of Mobile
Learning via Social Media: How Bad Can It Get? Information Systems Frontiers, 24, 1887—

1904. https://doi.org/10.1007/s10796-021-10202-z.

Marquez-Diaz, J. E. (2020). Virtual World as a Complement to Hybrid and Mobile Learning. International
Journal of Emerging Technologies in Learning, 15(22), 267-274..

Mat, &, L., Clipa, O., Cojocariu, V. M., Robu, V., Dobrescu, T., Hervas-Goémez, C., & Stoica, I. V. (2021).
Students’ Attitude towards the Sustainable Use of Mobile Technologies in Higher
Education. Sustainability, 13(11), 5923. https://doi.org/10.3390/SU13115923.

Matzavela, V., & Alepis, E. (2021). M-learning in the COVID-19 era: physical vs digital class. Education and
Information Technologies, 26(6), 7183-7203. https://doi.org/10.1007/S10639-021-10572-6/FIGURES/3.

Minichiello, A., Armijo, D., Mukherjee, S., Caldwell, L., Kulyukin, V., Truscott, T., Bhouraskar, A. (2021).
Developing a mobile application-based particle image velocimetry tool for enhanced teaching and learning
in fluid mechanics: A design-based research approach. Computer Applications in Engineering
Education, 29(3), 517-537. https://doi.org/10.1002/CAE.22290.

Mir, S. B., & Llueca, G. F. (2020). Introduction to Programming Using Mobile Phones and MIT App
Inventor. Revista Iberoamericana de Tecnologias Del Aprendizaje, 15(3), 192—

201. https://doi.org/10.1109/RITA.2020.3008110.

182


https://doi.org/10.3991/ijim.v15i12.22503
https://doi.org/10.18662/PO/12.2/299
https://doi.org/10.1007/S11423-016-9465-2/TABLES/7
https://doi.org/10.3390/su12125171
https://doi.org/10.5296/jet.v5i2.13500
https://doi.org/10.1007/S10639-021-10620-1/TABLES/5
https://doi.org/10.1016/J.CEDPSYCH.2019.101828c
https://doi.org/10.18844/WJET.V12I3.4978
https://doi.org/10.3390/su13137092
https://doi.org/10.3390/SU14031125
https://doi.org/10.5455/aim.2020.28.94-97
https://doi.org/10.1016/j.invent.2016.10.002
https://doi.org/10.20374/llt.v23i1.146
https://doi.org/10.3390/SU14063197
https://doi.org/10.1007/s10639-021-10647-4
https://doi.org/10.1093/elt/ccr061
https://doi.org/10.1007/S10639-022-10933-9
https://doi.org/10.1016/j.chb.2021.106835
https://doi.org/10.1111/flan.12407
https://doi.org/10.1007/s10796-021-10202-z
https://doi.org/10.3390/SU13115923
https://doi.org/10.1007/S10639-021-10572-6/FIGURES/3
https://doi.org/10.1002/CAE.22290
https://doi.org/10.1109/RITA.2020.3008110

Journal of Applied Studies in Language, Volume 8 Issue 2 (Dec 2024), p. 171-183
p-issn 2598-4101 e-issn 2615-4706
http://ojs2.pnb.ac.id/index.php/JASL

Moorhouse, Benjamin Luke, and Lu Yan. (2023). "Use of Digital Tools by English Language Schoolteachers"
Education Sciences 13, no. 3: 226. https://doi.org/10.3390/educsci13030226

Motiwalla, L. F. (2007). Mobile learning: A framework and evaluation. Computers & Education, 49(3), 581—
596. https://doi.org/10.1016/J. COMPEDU.2005.10.011.

Mubayrik, H. F., Bin, & Alabbad, A. H. (2021). Applications of Mobile Learning and Transactional Distance
Theory in the Context of Higher Education during COVID-19 Pandemic. International Journal of
Educational Sciences, 34(1-3), 1-10. https://doi.org/10.31901/24566322.2021/34.1-3.1190.

Munday, P. (2016). The case for using Duolingo as part of the language classroom experience. RIED. Revista
Iberoamericana de Educacion a Distancia, 19(1), 83—-101. https://doi.org/10.5944/ried.19.1.14581

Muthuprasad, T., Aiswarya, S., Aditya, K. S., & Jha, G. K. (2021). Students’ perception and preference for online
education in India during COVID -19 pandemic. Social Sciences & Humanities Open, 3(1), 100101.

Navandar, A., Lopez, D. F., & Alejo, L. B. (2021). The Use of Instagram in the Sports Biomechanics
Classroom. Frontiers in Psychology, 12. https://doi.org/10.3389/fpsyq.2021.711779.

Neffati, O. S., Setiawan, R., Jayanthi, P., Vanithamani, S., Sharma, D. K., Regin, R., ... Sengan, S. (2021). An
educational tool for enhanced mobile e-Learning for technical higher education using mobile devices for
augmented reality. Microprocessors and Microsystems, 83. https://doi.org/10.1016/j.micpro.2021.104030.

O’Connor, S., & Andrews, T. (2018). Smartphones and mobile applications (apps) in clinical nursing education: A
student perspective. Nurse Education Today, 69, 172-178. https://doi.org/10.1016/J.NEDT.2018.07.013.

Pegrum, M. (2009). From blogs to bombs: The future of digital technologies in education. University of Western
Australia Press. https://doi.org/10.1080/00131881.2010.481167

Pham, X. L., & Chen, G. D. (2018). PACARD: A New Interface to Increase Mobile Learning App Engagement,
Distributed Through App Stores. Information for Journal of Educational Computing Research, 57(3), 618—
645. https://doi.org/10.1177/0735633118756298

Richards, J. C., & Rodgers, T. S. (2014). Approaches and methods in language teaching (3rd ed.). Cambridge
University Press. https://doi.org/10.1017/CB0O9780511667305

Silma, Nazula. (2024). An analysis of Hellotalk application on students' writing skills in material “Past Events”.
Undergraduate thesis, Universitas Islam Negeri Maulana Malik Ibrahim.

Smith, A., & Miller, B. (2020). Gamified language learning: The impact of Duolingo on motivation and retention.
Journal of Language and Education, 6(3), 24-35. https://doi.org/10.17323/jle.2020.100

Tjahyanto, M. C. N. (2022). Addie model course design for the creative industry department. Journal of Applied
Studies in Language, 6(2), 206-213. https://doi.org/10.31940/jasl.v6i2.708

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. Harvard University
Press. https://doi.org/10.2307/j.ctvjfovz4

183


https://doi.org/10.3390/educsci13030226
https://doi.org/10.1016/J.COMPEDU.2005.10.011
https://doi.org/10.31901/24566322.2021/34.1-3.1190
https://doi.org/10.5944/ried.19.1.14581
https://doi.org/10.3389/fpsyg.2021.711779
https://doi.org/10.1016/j.micpro.2021.104030
https://doi.org/10.1016/J.NEDT.2018.07.013
https://doi.org/10.1080/00131881.2010.481167
https://doi.org/10.1177/0735633118756298
https://doi.org/10.1017/CBO9780511667305
https://doi.org/10.17323/jle.2020.100
https://doi.org/10.31940/jasl.v6i2.708
https://doi.org/10.2307/j.ctvjf9vz4

