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PENGEMBANGAN SISTEM PEMBANGKIT SOAL ADAPTIF
DENGAN MODEL TEXT-TO-TEXT TRANSFER TRANSFORMER
(TS) DAN ITEM RESPON THEORY (IRT)

Abstrak

Automatic Question Generation (AQG) merupakan salah satu penerapan kecerdasan
buatan di bidang pendidikan yang memungkinkan sistem membangkitkan soal secara
otomatis. Namun, sistem AQG umumnya masih menghasilkan soal tanpa
mempertimbangkan _kemampuan individu sehingga tingkat kesulitan soal dapat
menimbulkan rasa frustasi atau tidak tertantang. Selain itu, penelitian AQG adaptif
umumnya masih menggunakan format jawaban esai sehingga memerlukan proses evaluasi
vang lebih kompleks. Penelitian ini- mengembangkan sistem AQG adaptif berbasis web
yvang mampu membangkitkan soal pilihan ganda menggunakan model Text-to-Text
Transfer Transformer (T5-small) dengan penvyesuaian tingkat kesulitan berdasarkan
estimasi kemampuan pengguna melalui kombinasi Item Response Theory (IRT) dan Elo
Rating System (ERS). Model T5-small di-fine-tuning menggunakan dataset RACE dan
dievaluasi menggunakan metrik ROUGE, kemudian diintegrasikan ke dalam sistem
sehingga pengguna dapat mengunggah dokumen PDF materi bahasa Inggris sebagai
sumber pembangkitan soal. Selama proses latihan, estimasi kemampuan pengguna
diperbarui setelah setiap respons untuk menentukan tingkat kesulitan soal berikutnya
secara real-time. Hasil pengujian menunjukkan model memperoleh nilai ROUGE-L
sebesar 0,2137 pada data wji. Simulasi terhadap 10 pengguna menunjukkan bahwa
perubahan estimasi kemampuan memengaruhi-tingkat kesulitan soal yang dibangkitkan.
Dengan demikian, penelitian ini menghasilkan prototipe sistem AQG adaptif yang mampu
membangkitkan soal pilihan ganda sesuai estimasi kemampuan penggund.

Kata kunci: Automatic Question Generation, Text-to-Text Transfer Transformer, Item

Response Theory, Elo Rating System, soal pilihan ganda

Abstract

Automatic Question Generation (AQG) is an application of artificial intelligence in
education that enables systems to generate questions automatically. However, existing
AQG systems generally generate questions without considering individual learner ability,
resulting in difficulty levels that may cause frustration or a lack of challenge. In addition,

most adaptive AQG studies still employ essay-based questions, requiring a more complex
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answer evaluation process. This study develops a web-based adaptive AQG system that
automatically generates multiple-choice questions using the Text-to-Text Transfer
Transformer (T5-small) model while adjusting question difficulty based on learner ability
estimated through the combination of Item Response Theory (IRT) and the Elo Rating
System (ERS). The T5-small model was fine-tuned using the RACE dataset and evaluated
with the ROUGE metric before being integrated into the system, allowing users to upload
English learning materials in PDF format as the source for question generation. During
practice sessions, learner ability is updated after each response to determine the difficulty
level of subsequent questions in real time. Experimental results show that the model
achieved a ROUGE-L score of 0.2137 on the test set. Furthermore, simulations involving
10 users demonstrate that changes in estimated ability influence the difficulty level of the
generated questions. Therefore, this study successfully develops a prototype of an adaptive
AQG system capable of generating multiple-choice questions tailored to learners'
estimated abilities.

Keywords : Automatic Question Generation, Text-to-Text Transfer Transformer, Item
Response Theory, Elo Rating System, Multiple-Choice Questions
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