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Abstract Language learning in secondary education increasingly integrates technology to address persistent
challenges in students’ English proficiency, particularly vocabulary mastery. Vocabulary plays a
crucial role in supporting all language skills, and limited lexical knowledge often hinders students’
ability to communicate effectively. This study aimed to examine the effectiveness of the Duolingo
application in enhancing English vocabulary mastery among eighth-grade students at SMPN 3
Sikur. The research employed a quantitative approach using a pre-experimental one-group pre-
test and post-test design. The participants consisted of 20 students from class VIII B, selected
through purposive sampling. Data were collected using a 40-item multiple-choice vocabulary test
administered before and after the treatment. The treatment involved regular use of the Duolingo
application over a specified instructional period. The instrument demonstrated high reliability,
with a KR-20 coefficient of 0.82. Data analysis was conducted using SPSS version 22, including
descriptive statistics, normality and homogeneity tests, and a paired samples t-test. The results
revealed a substantial increase in students’ mean vocabulary scores, from 42.25 on the pre-test to
73.00 on the post-test. The paired samples t-test indicated a statistically significant difference
between pre-test and post-test scores (p < 0.05), confirming the effectiveness of Duolingo in
improving students’ vocabulary mastery. These findings suggest that Duolingo, as a mobile-
assisted language learning tool, can serve as an effective supplementary medium for vocabulary
instruction. The study provides pedagogical implications for integrating gamified mobile
applications into English language teaching to support learner engagement and vocabulary
development.
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INTRODUCTION

Language is a fundamental tool for human communication, both in face-to-face interactions and
in mediated contexts. In today’s globalized world, mastery of foreign languages, particularly
English, is increasingly essential. English functions as the international language of
communication and is taught as a compulsory subject in junior and senior high schools in
Indonesia. Students are expected to develop all four language skills: listening, speaking, reading,
and writing. However, many students continue to experience difficulties, especially in speaking
English, due in large part to limited vocabulary knowledge.
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Vocabulary is recognized as a critical component of language proficiency because it underpins all
other language skills. Learners with insufficient vocabulary struggle to express ideas, understand
spoken language, and participate confidently in communication (Indrasari et al., 2018). Without
adequate vocabulary, students find it difficult to develop communicative competence and perform
effectively in speaking tasks.

In recent years, mobile-assisted language learning (MALL) applications have become
increasingly integrated into English language learning environments. One of the most widely used
tools is Duolingo, a free, gamified language learning application that delivers interactive exercises
in vocabulary, grammar, reading, writing, listening, and speaking. Its design incorporates
game-like elements, such as levels, rewards, and immediate feedback, to motivate learners and
sustain engagement. According to research, integrating digital tools like Duolingo into language
learning can enhance learners’ motivation and promote regular practice (Irzawati, 2025).

Several empirical studies have demonstrated that the Duolingo application can effectively
improve students’ vocabulary mastery. For instance, Zainudin, et al. (2025) found that tenth-grade
students who used Duolingo scored significantly higher in English vocabulary tests compared to
those taught with traditional methods, indicating that Duolingo supports vocabulary acquisition
effectively. Additionally, Sibuea, et al. (2025) reported significant improvements in students’
vocabulary mastery after Duolingo use, highlighting the app’s gamified features as engaging and
supportive of learners’ retention of lexical items. Similarly, Rosyidah, et al. (2025) observed that
eighth-grade students who used Duolingo performed better on vocabulary assessments than peers
who used conventional media, further strengthening evidence of Duolingo’s positive impact on
lexical knowledge.

Beyond vocabulary, research has also started to explore Duolingo’s effects on speaking skills.
Delhiana et al. (2025) investigated how using Duolingo influenced seventh-grade students’
speaking abilities and found that Duolingo helped improve students’ pronunciation and
confidence in spoken English, with learners reporting that the application provided a supportive
and interactive learning environment. Additionally, Rosmiati et al. (2025) examined the combined
use of Duolingo and self-directed learning strategies, showing measurable improvements in
English speaking performance after sustained Duolingo practice, including higher post-test scores
on speaking assessments.

Despite growing evidence supporting Duolingo’s role in vocabulary and speaking development,
there remains a need for focused research on how the application shapes speaking competence
specifically within secondary school contexts. Much of the existing literature emphasizes
vocabulary mastery or broad English competence, while fewer studies directly assess speaking
outcomes in formal educational settings.

Therefore, this study aims to examine the effectiveness of the Duolingo application in enhancing
students’ vocabulary knowledge and speaking skills among eighth-grade learners at SMPN 3
Sikur. This research seeks to determine whether regular use of Duolingo contributes to measurable
improvements in students’ spoken English and vocabulary mastery. The findings are expected to
provide valuable insights for English language teachers and educational stakeholders,
demonstrating how technology-based learning tools can be integrated into instruction to support
student language development. Ultimately, this study contributes to the expanding body of
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research on mobile-assisted language learning and offers practical implications for pedagogical
practice.

METHOD

This section describes the research methodology employed to examine the effectiveness of the
Duolingo application in improving students’ English vocabulary mastery.

Test Development: 40-item multiple choice vocabulary test
{adapted from Duolingo & Kurikulum Merdeka)

L 2

Pilot Test (VIII A class students)

L 2

Pre-test (20 VIII B Junior High School students)
- Vocabulary Mastery Test

R 2

l Treatment (Duolingo/X) l

2

l Post-test (Vocabulary Mastery Test) ]

2 2

Data Analysis (SPSS v.22)
- Normality testing (Shapiro-Wilk) & Homogeneity testing (Levene's) (to ensure parametric assumptions)
- Descriptive statistics (summarize results)
- Inferential statistics (compare pre and post-test results)

Figure 1. Quantitative method schema

Based on the Figure 1, this study employed a quantitative research design, which emphasizes
objective measurement and statistical analysis of numerical data to examine relationships and
effects in educational settings. Quantitative research allows researchers to evaluate learning
outcomes systematically and measure the impact of an intervention with accuracy and reliability
(Creswell & Creswell, 2018). The design used in this study was a pre-experimental one-group
pre-test and post-test design, in which a single group of participants is assessed before and after
receiving a treatment. This design is commonly used in exploratory educational studies because
it is practical, manageable, and useful for determining whether an intervention produces
measurable improvement (Sugiyono, 2019). In this study, the pre-test measured students’
vocabulary mastery prior to the treatment, the treatment involved the use of the Duolingo
application, and the post-test measured students’ vocabulary mastery after the treatment.

The research was conducted at SMPN 3 Sikur, located in Tetebatu Selatan, Kecamatan Sikur,
Kabupaten Lombok Timur, during July—August 2025. The participants of this study were eighth-
grade students at the school. The population consisted of 65 students distributed across three
classes (VIIIA, VIIIB, and VIIIC). From this population, 20 students from class VIIIB
(representing 30% of the population) were selected as the sample using purposive sampling, based
on the class’s availability and suitability for treatment implementation. This sampling strategy is
appropriate in educational intervention research, where intact classes are commonly used to
maintain instructional continuity (Etikan, 2016).

Data were collected using a multiple-choice vocabulary test, which served as both the pre-test and
post-test. The test which is consisted of 40 multiple-choice items with four answer options (A—
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D). The items were adapted from the junior high school English curriculum (Kurikulum Merdeka)
and Duolingo beginner-level lessons, covering vocabulary themes such as family, school, colors,
animals, food, and daily activities. The pilot data were analyzed using item analysis, which
included item validity, item difficulty, and discrimination index. The results indicated that the
majority of the test items were valid, with item-total correlation coefficients exceeding the
minimum acceptable value of 0.30. The reliability coefficient, calculated using the KR-20
formula, reached 0.82, which signifies a high level of internal consistency. It strengthens the
validity of the instrument and ensures that test items accurately measure the intended construct
(Fraenkel et al., 2019). Thus, it provides objective evidence of learners’ achievement in specific
language components such as vocabulary (Suryani & Anwar, 2020).

The collected data were analyzed using both descriptive and inferential statistics. Descriptive
statistics were used to summarize the results of the vocabulary tests, including measures such as
the mean and standard deviation, which were computed using SPSS version 22. These statistics
provided an overview of students’ performance before and after the treatment. Inferential
statistical tests were used to determine whether the improvement from pre-test to post-test was
statistically meaningful. Before conducting the main analysis, normality testing using the
Shapiro—Wilk test and homogeneity testing using Levene’s test were performed to ensure that the
data met the assumptions required for parametric analysis. Testing assumptions is essential in
quantitative studies because results can only be interpreted accurately if the data fit the statistical
requirements of the test being used (Ghasemi & Zahediasl, 2012).

Ethical considerations were also addressed in this research. Permission was obtained from the
school administration, and students were informed about the objective of the study. Participation
was voluntary, and all students' data were kept confidential. No information that could identify

RESULTS
Descriptive Statistics

The finding indicates a significant improvement in students’ vocabulary mastery after being
taught using the Duolingo application. The results indicate that the mean score of the pre-test was
42.25, with a standard deviation of 12.924, showing that students’ vocabulary mastery prior to the
treatment was relatively low and varied considerably among students. The pre-test scores ranged
from 25 to 75, suggesting differences in initial vocabulary knowledge within the class.

After the treatment, the post-test mean score increased substantially to 73.00, with a lower
standard deviation of 9.787. The post-test scores ranged from 55 to 90, indicating not only an
overall improvement in vocabulary mastery but also a more consistent level of achievement
among students. The decrease in variance from 167.039 in the pre-test to 95.789 in the post-test
suggests that students’ vocabulary performance became more homogeneous after using the
Duolingo application.

Table 2. Descriptive statistics of pre-test and post-test

Test N Minimum Maximum Mean Std. Deviation Variance
Pre-test 2025 75 42.25 12.924 167.039
Post-test 20 55 90 73.00 9.787 95.789

As shown in Table 2, the mean score of the post-test (73.00) is notably higher than that of the pre-
test (42.25).
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Inferential Statistics
1) Normality Test

A normality test was conducted using the Shapiro—Wilk test in SPSS version 22 to examine
whether the pre-test and post-test data were normally distributed. The result showed a significance
value of p = 0.537, which is higher than the standard significance level of 0.05. This indicates that
the data followed a normal distribution, fulfilling one of the key assumptions for conducting a
parametric test.

2) Homogeneity Test

To determine whether the variances of the pre-test and post-test scores were equal, Levene’s Test
was applied. The test produced a significance value of p = 0.401, which exceeds 0.05. This result
indicates that the data were homogeneous, meaning that the variability of scores between the two
tests was statistically equal and suitable for further analysis using a paired samples t-test.

3) Test of Significance (Paired Samples T-Test)

A paired samples t-test was conducted to examine whether there was a statistically significant
difference between students’ vocabulary scores before and after the use of the Duolingo
application. The analysis revealed a significance (2-tailed) value of p = 0.000, which is lower than
0.05. This result indicates a statistically significant difference between the pre-test and post-test
scores.

Based on this finding, the null hypothesis (Ho), which states that there is no significant difference
in students’ vocabulary mastery before and after using Duolingo, was rejected. Conversely, the
alternative hypothesis (Hi) was accepted, confirming that the use of the Duolingo application had
a significant positive effect on students’ English vocabulary mastery.

DISCUSSION

The findings of this study reveal a significant improvement in students’ vocabulary achievement
after learning with the Duolingo application. The mean score increased from 42.25 in the pre-test
to 73.00 in the post-test, indicating substantial progress in vocabulary mastery. This improvement
suggests that Duolingo, as a mobile-assisted language learning (MALL) platform, can enhance
students’ ability to acquire and retain new vocabulary through its interactive and game-based
features. According to Nation (2013), effective vocabulary learning occurs when students are
repeatedly exposed to new words in meaningful contexts. Duolingo supports this process by
providing repetitive practice, contextualized translation, and immediate feedback, all of which
contribute to better vocabulary retention.

The positive results of this study are consistent with previous research demonstrating the
effectiveness of Duolingo in improving vocabulary acquisition. Fauzi (2018) reported that
students who learned English vocabulary using Duolingo scored significantly higher than those
who used traditional methods, due to its engaging interface and self-paced learning format.
Similarly, Munday (2016) found that Duolingo’s accessibility on mobile devices and its gamified
learning system encouraged students to engage more frequently in language practice. These
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features help sustain students’ motivation and reduce learning anxiety, which are crucial factors
in second language acquisition (Dornyei, 2001).

Furthermore, this study supports findings from more recent research emphasizing the potential of
mobile learning for vocabulary development. For instance, Loewen et al. (2019) found that
Duolingo users demonstrated significant vocabulary growth and grammatical awareness over
time, confirming its role as an effective supplementary learning tool. Additionally, Alharbi (2020)
concluded that mobile-assisted applications such as Duolingo and Memrise significantly improve
learners’ vocabulary acquisition because they offer flexibility, repetition, and personalized
learning pathways. These findings align with the present study, suggesting that technology-based
platforms foster independent learning and can complement classroom instruction effectively.

The improvement observed in this study can also be attributed to the motivational and cognitive
benefits of gamification in language learning. Gamified elements such as levels, badges, and
rewards encourage students to participate actively and sustain their learning interest (Fang et al.,
2021). According to Reinders and Wattana (2015), when learners are motivated by game-like
challenges, they tend to engage in deeper learning and exhibit greater persistence. In the context
of this study, Duolingo’s interactive exercises provided immediate feedback and incremental
challenges that kept learners engaged and eager to progress, resulting in higher vocabulary
achievement.

Despite the positive findings, this study has certain limitations that should be acknowledged. First,
the research employed a one-group pre-test—post-test design without a control group, which limits
the ability to attribute the improvement solely to the Duolingo application. External factors such
as students’ prior exposure to English or additional practice outside class may have influenced the
results. Second, the sample size was relatively small (N = 20), which reduces the generalizability
of the findings to larger populations. Third, this study focused only on vocabulary recognition and
recall, not on productive skills such as speaking or writing, where vocabulary use might differ.
Future research could include a control group, a larger and more diverse sample, and qualitative
measures such as student interviews or learning diaries to capture motivation, attitudes, and long-
term retention.

From a pedagogical perspective, the findings imply that teachers should consider integrating
mobile-assisted applications like Duolingo as supplementary tools to traditional vocabulary
instruction. Duolingo can support independent learning, allowing students to reinforce vocabulary
outside the classroom through repetitive and engaging tasks. Teachers can also align Duolingo
activities with classroom topics to strengthen vocabulary retention and promote learner autonomy.
As highlighted by Burston (2015), when properly integrated into curriculum design, mobile-
assisted language learning can enhance both motivation and language proficiency. Therefore,
combining digital platforms like Duolingo with communicative classroom activities can create a
blended learning environment that maximizes both the motivational appeal of technology and the
social interaction of classroom learning.

Another important aspect highlighted by this study is the role of autonomous learning facilitated
by mobile-assisted language learning applications such as Duolingo. Through its self-paced
structure, Duolingo allows learners to control the time, frequency, and pace of their vocabulary
practice, which aligns with principles of learner autonomy. Benson (2011) states that learners who
take responsibility for their own learning tend to demonstrate higher engagement and more
effective learning outcomes. Similarly, Burston (2015) emphasizes that mobile-assisted language
learning environments enable learning to occur beyond the classroom and promote sustained
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language exposure. In this study, students were able to practice vocabulary independently outside
the classroom, which likely contributed to the significant improvement observed in the post-test
scores. These findings support previous research suggesting that autonomous mobile learning
positively influences vocabulary acquisition and learner engagement (Loewen et al., 2019).

In addition, the findings of this study can be explained from a cognitive load and multimedia
learning perspective. Duolingo presents vocabulary items in small, structured units supported by
visual elements and immediate corrective feedback, which helps reduce extraneous cognitive load
and facilitates effective processing of new lexical items. According to Sweller et al. (2019),
instructional designs that minimize cognitive overload allow learners to allocate more cognitive
resources to meaningful learning. Furthermore, Mayer (2020) argues that learning is more
effective when verbal and visual information are integrated in a well-designed multimedia
environment. The gamified features embedded in Duolingo, such as points, levels, and feedback,
also contribute to sustained motivation and deeper engagement (Fang et al., 2021). Reinders and
Wattana (2015) further explain that game-based challenges can increase learners’ willingness to
participate and persist in language learning tasks, which may explain the improved vocabulary
mastery observed in this study.

CONCLUSIONS

In conclusion, the findings of this study provide strong evidence for the effectiveness of
Duolingo as a mobile-assisted language learning (MALL) tool in improving students’ English
vocabulary mastery. The significant improvement in post-test scores indicates that Duolingo
supports vocabulary acquisition through repeated exposure, immediate feedback, and
interactive, game-based activities. By enabling students to practice vocabulary anytime and
anywhere, the application promotes learner autonomy, motivation, and consistent engagement,
which are essential factors in successful second language learning. These results suggest that
mobile-based applications can offer meaningful and enjoyable learning experiences that enhance
traditional vocabulary instruction.

From an educational perspective, integrating Duolingo into English classroom practices can
complement conventional teaching methods and extend learning beyond the classroom
environment. However, this study is limited by the absence of a control group and a relatively
small sample size, which may affect the generalizability of the findings. Future research is
therefore recommended to employ more rigorous research designs, involve larger and more
diverse participants, and explore the combination of Duolingo with classroom-based
communicative activities to optimize both digital and interactive learning outcomes. Overall, this
study highlights the potential of MALL applications as effective supplementary tools for
improving students’ vocabulary learning in EFL contexts.
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