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ARTICLEINFO ABSTRACT
Keywords: This study implements an artificial intelligence system based
on Natural Language Processing (NLP) in a German-language
Artificial Intelligence, Wordle game with the aim of providing automatically
Natural Language generated example sentences for each appearing word. The
Processing, Game-Based system is designed not only to display the correct answer, but
Learning, also to present contextual usage of the word through simple
Wordle, and easily understandable sentences. The development
German Language process involves German text analysis, including verb tense

forms (Zeitformen), verb conjugation, word structure, and
basic sentence patterns, supported by Natural Language
Processing techniques to generate example sentences and
German- Indonesian translations automatically. Therefore,
this system is expected to assist users in learning the German
language through word- based game activities.
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INTRODUCTION

The development of artificial intelligence technology (Artificial Intelligence) has had a
significant impact in various fields, including in the world of education and foreign language
learning. One of the most widely used branches of Al is Natural Language Processing (NLP),
which is a technology that allows computers to understand, process, and generate human
natural language. The application of NLP in language learning is considered to be able to help
users understand vocabulary, sentence structure, and the context of language use more
effectively and interactively.

German is one of the foreign languages that is widely studied and used in various countries,
especially in the European region. However, learning German is often considered difficult,
especially in terms of verb conjugation, the use of tense forms, the use of articles, and sentence
structures that differ from Indonesian.

Along with the development of digital learning media, game-based learning approaches are
increasingly used as an interesting learning alternative. One of the popular word games is
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Wordle, which is a word guessing game developed by Josh Wardle in 2021. Wordle is a text-
based word guessing game that challenges players to guess one target word in a limited
number of attempts. While Wordle is effective in practicing vocabulary recognition, the game
generally focuses solely on finding the correct word without providing examples of the use of
words in sentences.

Based on these problems, this study implemented artificial intelligence based on Natural
Language Processing (NLP) in the German Wordle game to provide examples of automatic
sentences. It is hoped that this system can help users learn German through word games more
effectively.

The study leveraged OpenAl's API to generate automatic German sentences through
structured prompts. The system is designed to be able to create a short sentence using the
target word of the game by paying attention to the form of time, subject, and conjugation of
verbs. This approach allows for contextual, easy-to-understand sentence output, and
accompanied by Indonesian translations, thus supporting the vocabulary learning process
more effectively and interactively. This method also increases the relevance of the context in
which words are used in real terms.

METHODS

Needs Analysis

At this stage, a needs analysis is carried out to identify and formulate the needs of the system
to be developed, with the aim that the system built is in accordance with the research objectives
and user needs. Based on the results of the analysis, the main features of the system were
determined, including the mechanics of the Wordle game in German, the process of validating
German vocabulary so that only valid words can be used in the game, and the provision of
automatic examples of German sentences along with Indonesian translations.

System Planning

The system design was carried out to describe the workflow of the German Wordle game
developed in this study. This stage aims to provide a clear picture of the processes that occur
in the system, from the time the user starts the game to the system providing feedback on the
answers entered. At this stage, the structure of the game logic, the word-checking mechanism,
and the flow of interaction between the user and the system are also determined so that the
game process runs in a directional and easy to understand manner. With the system design,
application development can be carried out more systematically and in accordance with the
learning objectives to be achieved. To make it easier to understand the flow of the process, the
workflow of the German Wordle game is visualized in the form of a flowchart as follows.
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Figure 1. Flowchart game mechanics

Implementation

The system implementation stage is carried out as a realization of the system design that has
been prepared previously. At this stage, all components of the German Wordle game system
are embodied into an application that can be run by the user. Implementation is carried out by
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integrating the Wordle game mechanics, validation of German vocabulary, and the provision
of example sentences automatically. In addition, this stage also includes the process of
customizing the appearance of the interface, setting up the gameplay, and initial testing to
ensure that each feature can run as designed before being used by the user.

System Testing

System testing is carried out to ensure that all system functions have run well and produce
outputs as expected. The test was carried out by trying all the main features of the system to
ensure that the system can be used functionally and is able to support the German learning
process through the Wordle game. This process also aims to detect errors or bugs that may
arise, so that they can be fixed immediately so that the system's performance remains stable
and comfortable to use.

Evaluation

The evaluation of the system aims to assess the effectiveness of the German Wordle game
system as a medium to support vocabulary learning based on the results of using the system
after the testing stage is carried out. This evaluation process is important to find out the extent
to which the developed system is able to meet the research objectives, which are to help users
in improving their understanding and mastery of German vocabulary in an interactive and
fun way.

In addition, the evaluation also looked at the learning aspect, namely how far the game helped
the user in learning German vocabulary. This is seen from the increase in the number of
vocabulary remembered, the ability to recognize word patterns, and the accuracy of users
when guessing words based on the instructions provided. Feedback from users is also used to
know the advantages and disadvantages of the system directly.

The results of the evaluation are then analyzed to assess the overall success rate of the system.
If there are still shortcomings, these results will be the basis for further improvement and
development of the system to be more optimal as a game-based learning medium.

RESULTS AND DISCUSSION

In the early stages of the game, players are asked to enter a guess word into the system. For
example, players enter the word "KATZE" and then press the Enter key. Next, the system will
carry out the word validation process by utilizing Wiktionary to ensure that the words entered
are valid vocabulary in German. The validation results showed that the word "KATZE" is a
German word that means cat, so the word is declared valid and can be further processed by
the system. After that, the system evaluates each letter in the word spell by comparing it with
the target word. In this example, the letter "A" in the second box and the letter "E" in the fifth
box turn green, which indicates that the letter is correct and in the right position. Meanwhile,
the gray box indicates that the letter is not in the target word. This color visualization helps
players in understanding the level of match of the word guesses with the target word.
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Figure 2. Gameplay view when the user guesses the word

On the next try, the player enters the guess word "MILCH" which means milk, then presses
the Enter key. Next, the system conducts an evaluation process for the word by comparing it
with the target word. The results of the evaluation showed that the fifth square on the guessing
line turned yellow. This color change indicates that the letter "H" is in the target word, but is
in the wrong position.
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Figure 3. The process of guessing words in the second stage

On the next try, players enter the guess "GRUND" which means base or foundation. After the
enter key is pressed, the system evaluates the words entered. The results of the evaluation
showed that the letter "N" in the fourth box turned green. This color change indicates that the
letter "N" is the correct letter and is in the right position in the target word.
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Figure 4. The process of guessing words in the third stage

Based on the results of the evaluation in several previous experiments, it can be seen that the
second letter of the target word is "A", the fourth letter is "N", and the fifth letter is "E". Thus,
the temporary pattern of the target word can be written as "_A _ N E". In addition, the system
also shows that the letter "H" is part of the target word, but is not in the right position, as
indicated by yellow in the previous experiment. Since the first and third boxes still have not
identified the correct letters, it can be concluded that the letter "H" is likely in one of these
positions.

On the next guessing opportunity, players enter the word "FAHNE". The system then carries
out the validation and evaluation process as previously described. The results of the
evaluation show that the player's guess was successful, where the correct target word is
"FAHNE" which means flag.

JAWABANMU BENAR

Figure 5. Display of guesses along with examples of German sentences

Once the player has successfully guessed the target word, the system automatically displays a
sample sentence that uses the word as part of the learning feature. An example of the sentence
produced is "Ich habe die Fahne gehisst", which means "I have raised the flag" in Indonesian.
In addition to obtaining sample sentences and their translations, players also get 50 points as
a form of appreciation. To be able to earn points, players are required to log in using a Google
account. The amount of points earned is determined based on the number of attempts when
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the player successfully guesses the target word. If the guess is correct on the first try, the player
will get 100 points. Furthermore, success in the second to sixth attempts will earn 80 points, 70
points, 50 points, 30 points, and 10 points, respectively. The game is also equipped with a
leaderboard feature that functions to display player ratings based on the accumulated scores
obtained. The more points you collect, the higher the player's ranking on the leaderboard. So
that players can compete with other players to get the highest ranking in this German wordle
game.
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Figure 6. Game leaderboard view

The result of the example sentence of the word "FAHNE", namely "Ich habe die Fahne gehisst",
is arranged using the time form (Zeitform) of Perfekt. The Perfekt tense form is used in German
to denote an action that has been completed and has a connection to the current condition. In
general, the sentence structure in the form of Perfekt follows the pattern of Subject +
haben/sein (according to conjugation) + object + Partizip II. In the example sentence, the
system uses "ich" as the subject, followed by "habe" as a conjugation form of the auxiliary verb
haben for the subject of ich. The word "die Fahne" acts as an object with a feminine gender,
while "gehisst" is the Partizip II form of the verb hissen which means to wave.

Based on this explanation, it can be concluded that the example sentences generated by the
system have followed the correct German sentence structure in accordance with the rules of
Zeitform Perfekt. This sentence formation process is supported by the application of artificial
intelligence based on Natural Language Processing (NLP) which allows the system to
understand the structure of the language and generate sentences automatically. This shows
that the use of Al in the system is able to support the provision of relevant and grammatically
appropriate sentence examples for German language learning.

CONCLUSION

In this study, the author developed an educational game called Wortle. The name Wortle
comes from the word wort which means "word" in German and is an adaptation of the game
Wordle adapted to learning German vocabulary.

Based on the results of the design, implementation, and testing of the system that has been
carried out, it can be concluded that the application of artificial intelligence based on Natural
Language Processing (NLP) in the German Wordle game has been successfully implemented
in accordance with the research objectives. The system developed is able to integrate the
mechanics of the Wordle game with language learning features, especially in the provision of
automatic examples of German sentences along with their translations.
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The use of Wiktionary's API allows the system to validate German vocabulary so that players
can only enter valid and appropriate words. Meanwhile, the use of OpenAl's API with the
GPT-3.5-Turbo model supports the system in generating examples of sentences that are
relevant and easy for users to understand. The test results show that all the main features of
the system, such as word validation, game evaluation, scoring, leaderboard, and the provision
of sentence examples, can run well.
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