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Abstract. Women frequently seek guidance on these matters because they directly affect daily religious practices, yet 
reliable information can be difficult to access quickly. To address this need, the study implements an intelligent 
chatbot capable of providing accurate and relevant responses. Therefore, The development of an automated question-
answering  system  designed  to  support  learning  and  understanding  of  women's  Islamic  jurisprudence  (fiqh), 
particularly the topics of menstruation,  postpartum bleeding,  and istihādah. The system utilizes the Indonesian  
Bidirectional Encoder Representations from Transformers (IndoBERT) model  as a  natural  language processing 
engine and is integrated into the Telegram platform for ease of user access. This model facilitates the acquisition of 
information related to women's fiqh through an automated question answering system. There are two IndoBERT 
models were used in the fine-tuning process, including  Rifky/Indobert-QA and Wikidepia/Indobert-lite-squad. The 
results of this study indicate that the Rifky/IndoBERT-QA model provides better performance in the question-and-
answer system for the menstruation, postpartum bleeding, and istihadah domains. Evaluation using BERTScore 
yielded a 73.7% of precision, 73.4% of recall, and an 73.3%. of f1-score. The user performance evaluation used a  
Mean Opinion Score (MOS) with an average value of 4,09, indicating that the chatbot was considered good. Overall, 
this research contributes valuable insights into the application of Transformer-based language models for religious 
knowledge dissemination and demonstrates the potential of IndoBERT as an effective solution for specialized Islamic 
jurisprudence domains for women’s need.
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INTRODUCTION

Fiqh is a structured body of Islamic knowledge that guides daily conduct and worship practices. Within 
this field, women’s fiqh has an important educational role because it addresses matters that directly affect the 
validity and timing of worship, including menstruation, postpartum bleeding, and istihādah [1], [2], [3], [4]. 
These topics become especially important  for adolescent girls  and young women because the onset of 
menstruation often occurs during school age. Prior studies on Islamic education have reported that many 
students still have limited understanding of women’s fiqh, particularly when they are required to distinguish 
between different  types  of  blood and  their  implications  for  purification and prayer  [2],  [5].  Although 
information about women’s fiqh is available through books, religious teachers, and online sources, learners 
may face difficulty in finding answers quickly and verifying whether a source is credible. Digital-native 
learners increasingly depend on online information, yet information searching can still require substantial  
effort  because  users  must  formulate  queries,  compare  sources,  and  filter  irrelevant  results  [6].  In  an 
educational context, this situation indicates a need for a learning medium that can provide concise, credible, 
and contextually relevant answers. A question answering system (QAS) can help meet this need because it  
accepts natural language questions and returns direct answers rather than a list of documents [7], [8].

The development of QAS has advanced rapidly with Transformer-based models. Bidirectional Encoder 
Representations from Transformers (BERT) introduced contextual language understanding by reading text 
bidirectionally, which has made it  effective for extractive QA tasks [9], [10]. For Indonesian language 
processing,  IndoBERT  and  related  benchmark  resources  have  enabled  more  accurate  contextual 
representation for local language structures [11]. Several studies have applied IndoBERT or BERT-based 
models to Indonesian QA and chatbot systems, including website content evaluation, campus orientation 
guides, academic services, nutrition information, and child consultation services [12], [13], [14]. These 
studies indicate that fine-tuned Transformer models can answer domain-specific questions with promising 
performance.
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In the Islamic knowledge domain, recent works have explored expert systems, semantic retrieval, and 
large  language  model  approaches  for  fiqh  or  Islamic  chatbots  [15],  [16],  [17].  Previous  research  has 
demonstrated the success of various methods and models in developing Question Answering Systems (QAS). 
However, no study has yet been conducted to develop an automated question-answering system specifically 
for the domain of women's  fiqh (Islamic jurisprudence), comprehensively covering menstruation (haid), 
postpartum bleeding (nifas), and irregular bleeding (istihadah). Understanding the fiqh regarding women's 
bleeding is essential for every Muslim woman, yet it requires easy access to information. Therefore, this study 
employs  the  IndoBERT model,  which,  based  on  prior  research,  has  proven  effective  for  QAS in  the 
Indonesian language. By focusing on this specific domain of women's fiqh, this research aims to facilitate 
information retrieval through a QAS built using IndoBERT. Therefore, this study integrates model evaluation 
with user evaluation through Mean Opinion Score (MOS).

This study aims to develop and evaluate an IndoBERT-based QAS for women’s fiqh education. The 
system is designed as a Telegram chatbot to make access easier for learners. The specific objectives are to  
construct a domain-specific QA dataset, fine-tune and compare two IndoBERT-based models, deploy the best 
model through a chatbot interface, and evaluate both answer quality and user perception. The contribution of 
this study is the application of Indonesian Transformer-based QA to a specialized Islamic education domain, 
supported by empirical evaluation of model performance and learner-facing usability.

METHODS

Study Design
This study is applied research that develops a closed-domain extractive QAS for women’s fiqh. The 

research process followed Cross-Industry Standard Process for Data Mining (CRISP-DM) as shown in Figure 
1, which consists of business understanding, data understanding, data preparation, modeling, evaluation, and 
deployment [18]. The educational problem was defined as limited access to concise and credible answers 
about  menstruation,  postpartum  bleeding,  and  istihādah.  The  technical  objective  was  to  fine-tune  an 
Indonesian Transformer model that can extract appropriate answer spans from a trusted fiqh context.

Figure 1. CRISP-DM Adoption

Dataset Construction and Preprocessing
The knowledge source was the Indonesian book “Kupas Tuntas Haid, Nifas, dan Istihadhoh”, a translation 

of Al-Ibanah wal Ifadah [17], [19]. The printed book was scanned and converted into digital text using optical 
character recognition. The extracted material  was organized into 35 contexts and transformed into 504 
question-answer pairs. The dataset was then cleaned through case folding, removal of excessive whitespace, 
and regular expression-based correction of irrelevant characters as shown in Figure 2. The question and 
answer spans were annotated using cdQA-annotator so that the data could be represented in a QA-compatible 
format. Table 1 summarizes the dataset and pre-processing in this research.
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Figure 2. Pre-processing stage

Table 1. Dataset and preprocessing summary.

Component Description
Knowledge domain Women’s fiqh: menstruation, postpartum bleeding, and istihādah
Source Indonesian translation of Al-Ibanah wal Ifadah
Contexts 35 contexts
Question-answer pairs 504 pairs

Preprocessing
OCR extraction, case folding, whitespace cleaning, regex cleaning, and answer-span 
annotation

Application domain Closed-domain extractive question answering for educational chatbot use

Modeling and Deployment
Two IndoBERT-based models were compared: Rifky/Indobert-QA and Wikidepia/Indobert-lite-squad. 

Both models were selected because they had been prepared for Indonesian QA and could be further fine-tuned 
on the women’s fiqh dataset.  Model 1 is Rifky/Indobert-QA, a fine-tuned version of IndoBERT Base-
Uncased  developed  by  IndoLEM.  Model  2  is  Wikidepia/Indobert-lite-squad,  a  fine-tuned  version  of 
IndoBERT-Lite Base developed by IndoBenchmark. Both models have been fine-tuned on the SQuAD 2.0 
dataset and possess a foundational understanding of the Indonesian QA format, allowing for further fine-
tuning on the specific domains of menstruation (haid), postpartum bleeding (nifas), and irregular uterine 
bleeding (istihadah). Each model was trained to predict the start and end positions of answer spans within a 
context. During deployment, the system used a retriever-reader design. TF-IDF retrieved the most relevant  
context for a user question, and the fine-tuned IndoBERT model served as the reader that extracted the answer 
span [20]. The best-performing model was integrated into Telegram using the pyTelegramBotAPI library, 
enabling users to select topics and submit questions through a familiar mobile messaging interface. The 
process of developing a QA model for the topics of menstruation, postpartum, istihadah is carried out through 
the following stages as in Figure 3.

Figure 3. Modeling process

Evaluation
Model performance was evaluated using BERTScore, which measures contextual similarity between the 

model answer and the reference answer through precision, recall, and F1-score [21]. In addition to automatic 
evaluation, prompt-based testing was conducted by using 12 natural questions representing different contexts. 
Human judgement classified answers as suitable or unsuitable. User evaluation used Mean Opinion Score 
(MOS) on a five-point scale to assess perceived usefulness, understanding, ease of interaction, answer clarity, 
and response speed. Twenty-one female respondents participated, consisting of seven junior high school 
students, seven senior high school students, and seven university students. Questionnaire-based evaluation is 
appropriate for assessing perceived usability and quality in user-facing digital systems [22], [23]. Figure 4 
shows the overall evaluation process in this research.
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Figure 3. Evaluation process

RESULTS AND DISCUSSION

Data Preparation Result
The raw data acquisition process involves scanning physical books and saving the content in PDF format. 

Subsequently, text is extracted from the PDF files using a web-based OCR (Optical Character Recognition)  
tool, allowing the text to be detected, anotated, and converted into JSON format, as shown in Figure 4. Data 
sourced from the translated book  Al-Ibanah wal Ifadah is utilized at this stage as a question-answering 
dataset, comprising 504 question-answer pairs derived from a total of 35 contexts.

 

Figure 4. The example of data preparation

Fine-Tuned IndoBERT Performance
An evaluation was conducted to measure the model's performance in performing question-answering 

tasks within the domain of Islamic jurisprudence regarding women (menstruation, postpartum bleeding, and 
irregular uterine bleeding).  The evaluation encompassed an analysis of loss curves, semantic similarity 
measurement  using  BERTScore,  an  assessment  of  answers  derived  from user  prompt  testing,  and  an 
evaluation of system quality via user questionnaires. Figure 5 displays the training and validation loss graphs 
for  the first  and second models:  Rifky/Indobert-QA and Wikidepia/Indobert-lite-squad.  The loss graph 
illustrates the performance of the Indobert-QA model during the training process for the question-answering 
task covering topics related to menstruation, postpartum bleeding, and irregular bleeding. The training loss 
curve for the first model shows a significant decline, dropping from 2.95 in the first epoch to 0.56 by the 
eighth epoch. This indicates that the model successfully learned patterns from the training data in a gradual  
and consistent manner. Meanwhile, the validation loss also decreased, falling from 2.67 to 1.79 by the sixth 
epoch, before beginning to rise again in epochs 7 and 8. This increase suggests the onset of overfitting, where 
the model adapted too closely to the training data, resulting in a decline in performance on the validation data. 
Overall, the graph demonstrates that the Rifky/Indobert-QA model was capable of learning effectively from 
the data, despite indications of overfitting toward the end of training. These results show that Rifky/Indobert-
QA maintained reasonable stability during training, notwithstanding fluctuations in validation loss and a gap 
of 1.4 between the training and validation loss values.
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(a) (b)

Figure 5. Curve of Training and Validation Loss: (a) first model, (b) second model

In contrast, the curve for the second model shows that training loss started at a high level, 4.18, but 
consistently decreased to reach 1.10 by the fifth epoch. This indicates that the model was able to learn patterns 
from the training data effectively. Meanwhile, the validation loss also showed an initial decline, dropping 
from 4.21 to 2.85, but stabilized at that level during the fourth and fifth epochs. This suggests the model had 
reached a point where further learning yielded no significant improvement regarding the validation data. The 
substantial gap of 1.8 between training loss and validation loss at the end of training indicates clearer signs of 
overfitting compared to the previous model. The persistently high loss values suggest that the model still 
struggled to generalize to data beyond the training set.

BERTScore evaluation is conducted to assess the similarity between predicted answers and reference 
answers. This metric evaluates answer quality based on three components: precision, recall, and F1-score.  
Precision reflects the relevance of words in the predicted answer to the reference answer, recall indicates the 
amount of information from the reference answer successfully captured by the system, and the F1-score 
provides the harmonic mean of precision and recall. Figure 6 displays the BERTScore evaluation results of 
both models.

(a) (b)

Figure 6. Curve of BERTScore based on topics: (a) first model, (b) second model

Table  2  summarizes  the  performance  comparison  between  the  two  IndoBERT-based  models. 
Rifky/Indobert-QA obtained the highest BERTScore values, with 73.7% precision, 73.4% recall, and 73.3% 
F1-score. It also achieved stronger performance in the prompt-based test, with an 85.4% F1-score and 83.3% 
answer suitability based on human judgement. Wikidepia/Indobert-lite-squad produced a lower prompt F1-
score of 61.7% and 66.6% answer suitability, although its BERTScore was relatively close to the first model.
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Table 2. Evaluation results of fine-tuned IndoBERT models.

Model
BERTScore 

Precision
BERTScore 

Recall
BERTScore 

F1
Prompt 

F1
Suitable 
Answers

Rifky/Indobert-QA 73.7% 73.4% 73.3% 85.4% 83.3%
Wikidepia/Indobert-lite-
squad

73.0% 72.0% 72.5% 61.7% 66.6%

The difference between the two models became more visible in prompt testing than in BERTScore. This 
finding suggests that automatic semantic similarity is useful for measuring general answer closeness, but 
natural user questions may expose limitations in vocabulary, question phrasing, and Arabic-derived religious 
terminology. Rifky/Indobert-QA produced answers that were more complete and closer to the reference in 
most prompt cases. This result is consistent with previous Indonesian QA studies showing that IndoBERT-
based models perform well when fine-tuned for domain-specific tasks [12]–[14].

Telegram Chatbot Implementation
The deployment stage implemented the best model in a Telegram chatbot. The chatbot begins with the  

/start command and presents three main categories: menstruation, postpartum bleeding, and istihādah. After a 
category is selected, users can ask questions within the selected topic. The /ganti command allows users to 
change the category, while /stop ends the interaction. The retriever-reader design made the interaction more 
flexible because the system first selected a relevant context before the IndoBERT reader extracted the answer. 
This design follows the general logic of Indonesian document QA systems that combine retrieval with 
Transformer-based reading [19]. Figure 7 show the example of Telegram implementation with Indonesian 
language.

Figure 7. Example of Telegram Deployment

User Evaluation with Mean Opinion Score
Table 3 presents the MOS results across three education levels. The overall MOS was 4.09, indicating that 

users generally perceived the chatbot as good. The junior high school group produced the lowest MOS at 3.8, 
while the senior high school and university groups both achieved 4.2. This pattern indicates that the chatbot 
was more easily accepted by users with higher educational levels, while younger learners may require simpler 
phrasing or additional explanation.
Table 3. User evaluation using Mean Opinion Score.

Respondent Group Number of Respondents MOS Interpretation
Junior high school 7 3.8 Neutral toward good
Senior high school 7 4.2 Good
University 7 4.2 Good
Overall 21 4.09 Good

The item-level MOS analysis showed that users gave high scores to fast response and information access, 
but the lowest average score was associated with answer clarity and suitability. This result is educationally 
meaningful:  speed and accessibility are important,  but learners also need explanations that are precise, 
readable, and age-appropriate. Compared with Islamic chatbot studies that use semantic retrieval or retrieval-
augmented generation [15]–[17], this study shows that extractive IndoBERT QA can be effective for trusted-
source answers, but it is constrained by the wording and coverage of the source context. The system is 
therefore suitable as a learning aid, while complex personal cases should still be referred to qualified religious 
educators.

Limitations
This study has several limitations. First, the dataset was derived from a single translated book, so the 

knowledge coverage remains limited. Second, the model was not fully robust in handling Arabic terminology 
and informal question variations. Third, the system used extractive QA, which means that it could answer 
only when the relevant answer span existed in the context. Questions requiring reasoning, case comparison, or 
synthesis beyond the source text were outside the scope of this study. 
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CONCLUSION

This  study developed an IndoBERT-based question answering system for  women’s  fiqh education, 
focusing on menstruation, postpartum bleeding, and istihādah. The system used a domain-specific dataset of 
504 question-answer pairs from 35 contexts and was implemented as a Telegram chatbot through a retriever-
reader  architecture.  Rifky/Indobert-QA  outperformed  Wikidepia/Indobert-lite-squad,  achieving  73.3% 
BERTScore F1, 85.4% prompt F1, and 83.3% answer suitability. User evaluation also showed a good overall 
MOS of 4.09, indicating that the chatbot was useful and accessible for women’s fiqh learning. The main 
limitations are the restricted dataset size, limited coverage of Arabic terminology, and the extractive nature of 
the system. Future research should expand the data sources, simplify answer delivery for younger learners,  
and  explore  generative  or  retrieval-augmented  approaches  to  provide  more  natural  and  explanatory 
responses. 
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