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ABSTRAK

Nama Mahasiswa /NPM :  Ahmad Sofian Aris Saputra / 21081010211

Judul Skripsi :  Pengembangan Model GloVe-LSTM Dan
Algoritma Penilaian Jawaban Siswa Menggunakan
Rouge Score, TF-IDF, dan Cosine Similarity

Dosen Pembimbing : 1.Dr. Ir. | Gede Susrama Mas Diyasa, ST. MT. IPU
2. Dr. Ir. Mohammad Idhom, S.P, S.Kom.,MT

Penilaian jawaban siswa secara manual menghadapi berbagai tantangan seperti subjektivitas,
inkonsistensi, dan waktu koreksi yang lama, terutama dalam menghadapi variasi linguistik
jawaban siswa. Penelitian ini bertujuan untuk mengembangkan dan mengevaluasi model
penilaian jawaban siswa otomatis berbahasa Indonesia yang lebih objektif, akurat, dan adaptif.
Model utama yang diusulkan mengintegrasikan representasi kata GloVe dengan Long Short-
Term Memory (LSTM) serta didukung oleh algoritma penilaian teks ROUGE Score, TF-IDF,
dan Cosine Similarity. Metodologi penelitian mencakup perancangan arsitektur model,
pengumpulan dataset mandiri berisi 3420 item jawaban siswa yang kemudian diproses menjadi
3152 sampel untuk pelatihan dan evaluasi, pra-pemrosesan data, pelatihan model
menggunakan TensorFlow dan Keras, serta pengujian melalui berbagai skenario. Selain itu,
dilakukan studi eksploratif terhadap Model Pembanding dengan implementasi LSTM manual
menggunakan NumPy. Hasil evaluasi pada data uji menunjukkan Model Utama mencapai
Mean Absolute Error (MAE) sebesar 0.0761, koefisien korelasi Pearson 0.8429, dan
Quadratic Weighted Kappa (QWK) 0.7332, mengindikasikan potensi dalam memberikan
peringkat jawaban yang relatif sesuai dengan penilaian manual. Meskipun demikian, analisis
skenario mengungkapkan bahwa Model Utama cenderung memberikan skor lebih tinggi dari
seharusnya (overestimate) untuk jawaban berkualitas rendah, tidak relevan, atau salah, serta
menunjukkan inkonsistensi dalam menangani variasi panjang jawaban, penggunaan sinonim,
kesalahan ejaan, dan jawaban tanpa kata kunci eksplisit. Model Pembanding menunjukkan
kemampuan belajar dasar namun dengan kinerja evaluasi yang masih terbatas. Penelitian ini
menyimpulkan bahwa model hibrida yang dikembangkan memiliki potensi, namun
memerlukan penyempurnaan signifikan dalam akurasi skor absolut dan kemampuan
diskriminasi, khususnya untuk jawaban berkualitas rendah dan tidak relevan dalam konteks
Bahasa Indonesia.

Kata kunci : Penilaian Otomatis, GloVe, LSTM, ROUGE Score, TF-IDF, Cosine Similarity,

Pemrosesan Bahasa Alami, Pembelajaran Mendalam, Skoring Esai Otomatis, Bahasa
Indonesia.
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ABSTRACT

Student Name / NPM : Ahmad Sofian Aris Saputra / 21081010211

Thesis Title . Development Of A GloVe-LSTM Based Hybrid
Model For Automated Scoring Of Student Answers
Using Rouge, TF-IDF, And Cosine Similarity

Advisor : 1. Dr. Ir.  Gede Susrama Mas Diyasa, ST. MT. IPU
2. Dr. Ir. Mohammad Idhom, S.P, S. Kom.,MT

Manual assessment of student answers faces various challenges such as subjectivity,
inconsistency, and prolonged grading time, particularly when dealing with the linguistic
variations in student responses. This research aims to develop and evaluate an automated
scoring model for Indonesian student answers that is more objective, accurate, and adaptive.
The primary proposed model integrates GloVe word representations with Long Short-Term
Memory (LSTM), supported by text assessment algorithms such as ROUGE Score, TF-IDF,
and Cosine Similarity. The research methodology encompasses model architecture design, the
collection of a proprietary dataset comprising 3420 student answer items (subsequently
processed into 3152 samples for training and evaluation), data pre-processing, model training
using TensorFlow and Keras, and testing across various scenarios. Furthermore, an
exploratory study was conducted on a Comparative Model featuring a manual LSTM
implementation using NumPy. Evaluation results on the test data indicate that the Main Model
achieved a Mean Absolute Error (MAE) of 0.0761, a Pearson correlation coefficient of 0.8429,
and a Quadratic Weighted Kappa (OWK) of 0.7332, suggesting its potential in ranking answers
relatively consistently with manual assessments. Nevertheless, scenario analysis revealed that
the Main Model tends to overestimate Scores for low-quality, irrelevant, or incorrect answers.
It also demonstrated inconsistencies in handling variations in answer length, synonym usage,
spelling errors, and responses lacking explicit keywords. The Comparative Model
demonstrated basic learning capabilities but exhibited limited evaluation performance. This
research concludes that the developed hybrid model shows potential but requires significant
refinement in absolute Score accuracy and discriminatory power, particularly for low-quality
and irrelevant answers within the Indonesian language context.

Keywords: Automated Scoring, GloVe, LSTM, ROUGE Score, TF-IDF, Cosine Similarity,
Natural Language Processing, Deep Learning, Automated Essay Scoring, Indonesian
Language.
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