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Abstract
This research aims to find out whether the Duolingo Application can improve the vocabulary of the students, especially in verbs in 12th grade of MAN 1 Mamuju. The researcher applied a pre-experimental method by using one group pre-test and post-test design and collected data by giving pre-test and post-test. The result shows the improvement of students' vocabulary by using the Duolingo application in 12th grade of MAN 1 Mamuju was good, because before using the Duolingo application the average score of students was 41.28. After the students used the Duolingo application, the average score of students increased to 73.52. This significant improvement occurred because the Duolingo application had a good effect in improving vocabulary, they are more enjoyable to learn, the application makes the students understand the material, and students can also learn vocabulary anytime and anywhere, so they do not get bored learning. Based on these results, it is recommended to use the Duolingo application to improve students' vocabulary, especially in verbs.
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INTRODUCTION 
Vocabulary mastery is an important aspect of foreign language learning, such as English. In English, four main skills should be developed, namely listening, speaking, reading, and writing (Hadijah & Musfirah, 2022 in Talib N, Yunus M, Hadijah H., et al, 2023). To communicate well, students must have adequate vocabulary. Vocabulary is the most important component of learning a language. Vocabulary is the core of language. To learn English as a foreign language, one must have enough vocabulary to understand sentences, conversations, or express ideas (Fadillah, S, Hudriati A., Syarifuddin S, and Ede, M.N 2022). In this case, it is difficult to master other skills without mastering and understanding a good vocabulary. Vocabulary cannot be separated from aspects other aspects of language. 
Increasing one's vocabulary is a crucial part of learning a foreign language. If students learn more words and expressions, they will advance significantly. Students who lack a large vocabulary find it challenging to communicate in English, even if their grammar is perfect (Jumariati, 2010 in Yuwono, N. I. et al, 2022). According to (Puspita, 2017), vocabulary is crucial for students who wish to become fluent in English. For other language abilities and components to be easier for students to learn, they must have a strong enough vocabulary. Although vocabulary is essential for learning English, many students still struggle with vocabulary. According to Hudriati, A., Rusdiah., Sulastri. (2021), experts have found factors that cause low student evaluation results. Low student scores are not only caused by external factors such as limited learning facilities, but are also influenced by internal student factors, such as interest, motivation, intelligence, and limited vocabulary. Limited vocabulary mastery is one of the difficulties in language learning because classroom vocabulary teaching is often boring and because of the lack of media and repetitive teaching methods, students find it difficult to understand texts or express themselves orally. Vocabulary mastery is essential for good language comprehension and communication. Students will have to have a good vocabulary mastery.
In our very advanced technological era, there are several applications available that can help students learn vocabulary. One of the apps that helps students learn English more easily is called Duolingo. According to Guaqueta and Castro (2018), Duolingo is a good tool for learning and making the process of learning English become easier, meanwhile, Stringer (2016) states that Duolingo is a good tool for language learning since it offers a variety of different types of tasks that encourage students to meet their goals and interact with their teachers. The goal of Duolingo is to enable users to understand and utilize a particular language. In the section provided in the learning process, users will understand if Duolingo focuses on word recognition. Duolingo is a language learning tool designed to assist users in learning the language.     
Students' level of vocabulary acquisition in English is still a challenge at MAN 1 Mamuju. Based on information obtained from some students in 12th grade, it was found that many students still limited vocabulary in English like vocabulary, especially about verbs. In this situation, an item of factors contributes to some students' lack of vocabulary such as, the first is the lack of English interaction around the school, which causes them to miss out on opportunities to discover and learn new words and phrases. One way of vocabulary development is habitual interaction, without consistent English interaction around the school, students struggle to develop their vocabulary and as a result, find it difficult to express themselves effectively and understand English texts. The second is limited teaching methods in schools that hinder students' vocabulary development such as what happens at MAN 1 Mamuju, sometimes some teachers only rely on textbooks as a source of English teaching which still has limited vocabulary taught which results in students have limited vocabulary and difficulty applying it in everyday life. In addition, according to my experience as an alumnus, the teaching methods used by teachers only focus on teaching through lectures or reading, without providing opportunities for students to interact actively with English, which is what makes it difficult for students at MAN 1 Mamuju to understand English learning. The third is the limited learning media used in learning does not make students interested and makes students feel bored and lack understanding of the material, so students have difficulty understanding the material provided by the teacher and make students lack vocabulary. This is an issue that needs to be solved by the teacher because some students lack vocabulary.    

METHOD
In this study, the researcher used a quantitative research approach. Each variable in the study is measured by instruments so that data can be analyzed using statistical procedures. For the research method, the researcher used a pre-experimental design so that only one class was used as a research site. The treatment was carried out after the pre-test. After that, the researcher gave the treatment by applying the Duolingo application and gave a post-test to determine the students' vocabulary improvement. Then at the end of the meeting, students were given a questionnaire to find out students' perception after using the Duolingo application in improving vocabulary. The location of this research was conducted at MAN 1 Mamuju. The population of this research was 53 students divided into two classes. Sugiyono (2016) states that the population is a regional generalization made up of items or subjects with certain amounts and attributes chosen by the researcher to be investigated and conclusions made. The researcher selected XII grade Agama 2 of MAN 1 Mamuju to serve as the study sample. Sugiyono (2017) states that the sample is part of the item and characteristics of the population. The researcher selected 25 students from one class as a sample to limit the population.

FINDINGS
1. The Total Scores of Students' Vocabulary Test
	Table 1. Pre-test and Post-test Learning Outcomes using SPSS at XII Agama 2

	
	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	Pre-test
	41.2800
	25
	21.11579
	4.22316

	
	Post-test
	73.5200
	25
	13.33892
	2.66778


According to the table above, the maximum pretest score obtained by students in XII Agama 2 MAN 1 Mamuju is 40, while the minimum score is 20. The average was obtained from around 41,2800 with a deviation standard of approximately 21,11579. Meanwhile, the maximum post-test score that was obtained was 86, while the lowest score was 66. average was obtained from around 73,5200 with a deviation standard of approximately 2,66778.

2. Normality Test
	Table 2. Test Normality using SPSS

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	Df
	Sig.
	Statistic
	Df
	Sig.

	Pre-test
	.132
	25
	.200*
	.944
	25
	.184

	Post-test
	.204
	25
	.008
	.911
	25
	.032

	a. Lilliefors Significance Correction


Based on the output table "Test of Normality" in the Shapiro-Wilk test section, it is known that the value of Significance for the Pre-Test value is 0.008, and the post-test value of 0.032. Because the value is gathered than 0.05, it can be concluded that the pre-test and post-test data values are normally distributed.









3. Paired Samples Test
	Table 3. Paired Sample T Test

	
	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	
	Mean
	Std.
Deviation
	Std. Error
Mean
	95% Confidence
Interval of the
Difference
	
	
	

	
	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	Pre-Test –
Post-Test
	-3.22400E1
	14.59817
	2.91963
	-38.26583
	-26.21417
	-11.042
	24
	.000


Based on the "Paired Samples Test" output table above, the Sig value. (2-tailed) of 0.000 <0.05, then H0 is rejected, and Ha is accepted. So, it can be concluded that there is a difference in the average score between the pre-test and post-test learning outcomes, which means that there is an effect of "The Duolingo Application" on increasing the English vocabulary of XII grade students of MAN 1 Mamuju.

4. The Result of the Questionnaire
a. Open-Ended Questionnaire
Table 4. The Tabulation of Questionnaire Data
	No
	Subject 
	Jumlah
	Percentage
	Total 
Percentage

	
	SS
	ST
	CS
	TS
	STS
	
	SS
	ST
	CS
	TS
	STS
	

	1
	9
	13
	3
	0
	0
	25
	36%
	52%
	12%
	0%
	0%
	100%

	2
	8
	12
	4
	1
	0
	25
	32%
	48%
	16%
	4%
	0%
	100%

	3
	1
	4
	7
	12
	1
	25
	4%
	16%
	28%
	48%
	4%
	100%

	4
	0
	4
	1
	10
	10
	25
	0%
	16%
	4%
	40%
	40%
	100%

	5
	3
	13
	9
	0
	0
	25
	12%
	52%
	36%
	0%
	0%
	100%

	6
	13
	10
	2
	0
	0
	25
	52%
	40%
	8%
	0%
	0%
	100%

	7
	2
	0
	5
	15
	3
	25
	8%
	0%
	20%
	60%
	12%
	100%

	8
	0
	5
	10
	6
	4
	25
	0%
	20%
	40%
	24%
	16%
	100%

	9
	5
	13
	7
	0
	0
	25
	20%
	52%
	28%
	0%
	0%
	100%

	10
	0
	0
	6
	14
	5
	25
	0%
	0%
	24%
	56%
	20%
	100%

	Total 
	41
	74
	54
	58
	23
	250
	164%
	296%
	216%
	232%
	92%
	1000%


Based on the data tabulation table above, the result of the students' perception toward the students' interest in using the Duolingo application and its benefits can be seen below: 
In item 1 for the statement "Students like using the Duolingo application to learn vocabulary", nine students indicated that they strongly agree, with a percentage of 36%, thirteen students indicated that they agreed, with a percentage of 52% and three students indicated that they quite agreed, with a percentage of 12% for the question. There are no students who indicated that they disagreed or strongly disagreed on the table.
Then, in item 2 for the statement “The Duolingo Application has a game feature that makes it more enjoyable”, eight students indicated that they strongly agreed percentage of 32%, twelve students indicated that they agreed with a percentage of 48% four students indicated that they quite agreed with a percentage of 16% and one student indicated that he disagreed with a percentage of 4%. A lot of responses to this question agreed with 12 students providing 48% of the total answers. The table shows that more students agree with the statement. 
Then, in item 3 for the statement “The students find it difficult to learn vocabulary using the Duolingo Application”, one student said that they strongly agree, with a percentage of 4%, four students indicated that they agreed with a percentage of 16%, seven students indicated that they quite agreed with a percentage of 28%, twelve students indicated that they disagree with a percentage of 48%; and one student indicated that he disagreed, with a percentage of 4%. A lot of responses to this question were disagreed, with 12 students providing 48% of the total answers. The table shows that more students disagree with the statement. 
Then, in item 4 for the statement “Duolingo Application is not suitable for use in the class”, four students indicated that they strongly agreed, with a percentage of 16%, one student indicated that they quite agreed with a percentage of 4.%, ten students indicated that they disagree with a percentage of 40%, ten students indicated that strongly agree with a percentage of 40% and no one who answered strongly agree to the question In the table shows that more students disagree with the statement. 
Then, in item 5 for the statement “The students can easily memorize vocabulary using the Duolingo Application”, three students said that they strongly agreed with a percentage of 4%, thirteen students indicated that they agreed with a percentage of 13%, nine students indicated that they quite agreed with a percentage of 9%, A lot of responses to this question were agreed with thirteen students providing 52% of the total answers or questions stating. The table shows that there are no students who answered disagree and quite agree. 
Then, in item 6 for the statement "The Duolingo Application can be used anywhere and anytime”, thirteen students answered that they strongly agree with a percentage of 52%, ten students indicated that they agreed with a percentage of 40%, and two students indicated that they quite agreed with a percentage of 8%, A lot of responses to this question were strongly agree with thirteen students providing 52% of the total answers. The table shows that there are no students who answered disagree or strongly disagree. 
Then, in item 7 for the statement "The Duolingo Application makes the students bored in learning vocabulary", two students answered that they strongly agree with a percentage of 8%, five students indicated that they quite agree with a percentage of 20.0%, fifteen students indicated that they disagree with a percentage of 60%, A lot of responses to this question were disagree with fifteen students providing 60% of the total answers. The table shows that more students disagree with the statement. 
Then, in item 8 for the statement “The student’s homework is easier to do after using the Duolingo Application”, five students answered that they strongly agree with a percentage of 20.0%, ten students indicated that they quite agree with a percentage of 40%, six students indicated that they disagree with a percentage of 24%, four students indicated that they strongly disagree with a percentage of 24% A lot of responses to this question were quite agree with ten students providing 40% of the total answers. The table shows that more students agreed with the statement. 
Then, in item 9 for the statement "The Duolingo Application makes it easier for students to understand the material given by the teacher”, five students answered that they strongly agree with a percentage of 20%, thirteen students indicated that they agreed with a percentage of 52%, and seven students indicated that they quite disagree with a percentage of 24%. A lot of responses to this question were agreed with thirteen students providing 52% of the total answers for the question. The table shows that no one of the students answered disagree, quite agree, and strongly disagree. 
Then, in item 10 for the statement “Tests in the Duolingo application are very difficult to do”, six students answered that they quite agree with a percentage of 24%, fourteen students indicated that they agreed with a percentage of 56%, and five students indicated that they strongly disagree with a percentage of 20%. A lot of responses to this question disagreed with fourteen students providing 56% of the total answers for the question the table shows that more students disagree with the statement.

b. Close-Ended Questionnaire 
Table 5. The Students’ Answered to Closed Questionnaire
	Students Answered
	Total of Respondents

	Ya, sangat membantu dalam meningkatkan kosakata (Vocabulary)
	22

	Aplikasinya tidak membantu saya meningkatkan kosakata (Vocabulary)
	3

	Total
	25


Based on the table closed questionnaire above, one question aims to find out students' responses regarding the Duolingo application improving their vocabulary. The question was "Does Duolingo application can improve your vocabulary?". From the question, 22 students gave positive responses, and 3 students gave negative responses regarding this application. Some students stated that the Duolingo application can help them to improve their vocabulary, while other students stated that the Duolingo application does not help them to improve their vocabulary. The results show that the most common answer to this question is that the Duolingo application can help students to improve their vocabulary as there are 22 out of 25 students who gave positive answers to the question.

DISCUSSION
Based on table 1 above, the mean of the post-test is higher than the pre-test (41.28 to 73.52) which means that students’ vocabulary mastery has been improved. From that result, it showed that there was a significant improvement in students’ scores before and after getting the treatment. This can be seen from the students' excitement when using the Duolingo application for learning and teaching. The students are very enthusiastic and focused when learning vocabulary because the Duolingo application has many fun features. The Duolingo application is a platform for learning while playing. This enhances students' learning mood when they learn English. They are actively involved in the learning process and actively ask questions during the learning process when using the Duolingo application.
Then, on the table tabulation about students' perception toward the Duolingo application, for statements stating the advantages of the Duolingo application at items 1, 2, 5, 6, 8, and 9, the average student answer shows agreement with the statement. For statements that show the shortcomings of the Duolingo application in items 3, 4, 7, and 10, the average student’s answer disagreed with the statement.  For the statement that Duolingo can Improve students’ vocabulary in the findings of the close-ended questionnaire, most students gave a positive response about the Duolingo application that can improve their Vocabulary mastery. Based on the students' responses, it can be concluded that students agree that the Duolingo application can improve their vocabulary, especially in verbs.
Based on the explanation above, the researcher can conclude that the student's vocabulary knowledge can be significantly impacted by the Duolingo application. Students can study more enjoyable with the Duolingo application, which encourages them to be more involved and enthusiastic about increasing their vocabulary. To prevent learning boredom, vocabulary can be learned by students at any time and from anywhere. This can be seen by the fact that vocabulary test results obtained after the researcher gave treatment were higher than before using the Duolingo application for learning. This indicates that using the Duolingo application has a positive impact on students, especially for student’s 12th grade of MAN 1 Mamuju.

CONCLUSION
Students' vocabulary knowledge is significantly impacted by the Duolingo application. It is seen from the pre-test average of 41.28 to the post-test average of 73.52.  Therefore, the Duolingo application helps students' vocabulary increase. One of the best tools for learning English is the Duolingo application. The results of the research show that more students responded positively than negatively. The response shows that the students like the application, they are more enjoyable in learning, the application makes the students understand the material given by the teacher and the Duolingo Application can be used to improve students' vocabulary.
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