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LEMBAR HAK ATAS KEKAYAAN INTELEKTUAL

Tugas Akhir yang tidak diterbitkan ini terdaftar dan tersedia di Perpustakaan
Universitas Islam Negeri Sultan Syarif Kasim Riau adalah terbuka untuk umum, de-
ngan ketentuan bahwa hak cipta ada pada peneliti. Referensi kepustakaan diperke-
nankan dicatat, tetapi pengutipan atau ringkasan hanya dapat dilakukan atas izin
peneliti dan harus dilakukan mengikuti kaedah dan kebiasaan ilmiah serta menye-
butkan sumbernya.

Penggandaan atau penerbitan sebagian atau seluruh Tugas Akhir ini harus
memperoleh izin tertulis dari Dekan Fakultas Sains dan Teknologi Universitas Islam
Negeri Sultan Syarif Kasim Riau. Perpustakaan dapat meminjamkan Tugas Akhir
ini untuk anggotanya dengan mengisi nama, tanda peminjaman dan tanggal pinjam
pada form peminjaman.
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LEMBAR PERNYATAAN

Dengan ini saya menyatakan bahwa dalam Tugas Akhir ini tidak terdapat
karya yang pernah diajukan untuk memperoleh gelar kesarjanaan di suatu Perguru-
an Tinggi, dan sepanjang pengetahuan saya juga tidak terdapat karya atau pendapat
yang pernah ditulis atau diterbitkan oleh orang lain kecuali yang secara tertulis
diacu dalam naskah ini dan disebutkan di dalam daftar pustaka.

Pekanbaru, 25 Juni 2024
Yang membuat pernyataan,

SURYANI
NIM. 12050320389
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LEMBAR PERSEMBAHAN

Alhamdulillahi Rabbil ’Alamin, maha suci Allah SWT dengan kun fayakun-

nya yang telah mengizinkan peneliti menyelesaikan karya tulis ini tepat pada wak-
tunya. Shalawat berangkai salam senantiasa tertuju kepada Rasulullah SAW de-
ngan lafadz Allahumma Shalli ‘Ala Sayyidina Muhammad Wa ‘Ala Ali Sayyidina

Muhammad. Tiada ungkapan paling jujur selain rasa syukur kepada Allah SWT.
Atas kasih sayang-Nya, rahmat-Nya, dan pertolongan-Nya, peneliti dapat menyele-
saikan tanggung jawab ini tepat pada waktunya.

Karya tulis ini adalah bentuk penghormatan dan persembahan kepada ke-
dua orang tua tercinta, Bapak Supiyan dan Ibu Jumriah. Berkat kerja keras,
keikhlasan, serta ridha keduanya, peneliti dapat menyelesaikan perjalanan panjang
ini dan membawa pulang gelar sarjana sebagai wujud bakti kepada mereka. Kepada
Ayahanda terkasih, yang tidak pernah berwajah masam dan menyatakan penolakan
terhadap permintaan apa pun yang menjadi musabab berkurangnya uang di dalam
lipatan pakaian, semoga Allah SWT senantiasa merahmati. Sungguh, tiada kata
yang sepadan untuk mewakilkan luapan terima kasih dan rasa syukur peneliti atas
segala yang telah engkau upayakan. Semoga kerja kerasmu, lelah, dan letihmu di-
gantikan dengan pahala yang tiada terhingga. Aamiin Ya Rabbal ’Alamin.

Kepada Ibunda tersayang, dengan segenap hati peneliti berterima kasih atas
setiap doa yang senantiasa engkau langitkan untuk membersamai perjalanan pu-
tri sulungmu ini. Terima kasih karena selalu menempatkan peneliti sebagai prio-
ritas dalam segala hal, meski terkadang harus mengesampingkan keinginanmu
sendiri. Kasihmu, doamu, dan pengorbananmu adalah lentera yang membimbing
langkahku. Kepada teman-teman, sahabat dekat yang turut membersamai peneliti
dalam perjalanan panjang ini, maka terima kasih atas segala kebaikan yang teman-
teman berikan. Selamat melanjutkan perjalanan, semoga Allah SWT senantiasa
meridhai langkah kecil yang kita ambil, Aamiin Ya Rabbal ’Alamin.

“Man Jadda Wa Jadda”
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KATA PENGANTAR

Assalamualaikum Warahmatullahi Wabarakatuh

Alhamdulillahi Rabbil ’Aalamin, syukur atas kehadirat Allah SWT atas
segala kasih sayangnya peneliti dapat menyelesaikan Tugas Akhir dengan judul
“Generative-based Chatbot Menggunakan Long-Short Term Memory pada Website

Direktori Akademik Fakultas Sains dan Teknologi”, ini tepat pada waktunya. Selan-
jutnya, shalawat berangkai salam senantiasa tertuju kepada Nabi Muhammad SAW
dengan lafadz Allahumma Shalli ‘Ala Sayyidina Muhammad Wa ’Ala Ali Sayyidina

Muhammad. Dalam perjalanan panjang menyelesaikan Tugas Akhir ini, peneliti
telah menerima banyak kebaikan dari berbagai pihak, baik dalam bentuk materi
maupun dukungan motivasi. Oleh karena itu, peneliti ingin menyampaikan terima
kasih kepada:

1. Prof. Dr. H. Hairunas, M.Ag sebagai Rektor Universitas Islam Negeri Sul-
tan Syarif Kasim Riau.

2. Bapak Dr. Hartono, M.Pd sebagai Dekan Fakultas Sains dan Teknologi.
3. Bapak Eki Saputra, S.Kom., M.Kom sebagai Ketua Program Studi Sistem

Informasi.
4. Ibu Siti Monalisa, ST., M.Kom sebagai Sekretaris Program Studi Sistem

Informasi.
5. Bapak Tengku Khairil Ahsyar, S.Kom., M.Kom selaku Kepala Laboratori-

um Program Studi Sistem Informasi.
6. Bapak Dr. M. Luthfi Hamzah, B.IT., M.Kom selaku Dosen Pembimbing

Akademik.
7. Bapak Mustakim, ST., M.Kom selaku Dosen Pembimbing, terima kasih

atas tunjuk ajar yang telah diberikan, nasihat, dan motivasinya, baik sela-
ma penyelesaian Tugas Akhir ini maupun selama kegiatan belajar di ruang
kelas.

8. Ibu Zarnelly, S.Kom., M.Sc. selaku Ketua Sidang Tugas Akhir yang telah
memberikan tunjuk ajar, nasihat, dan saran dalam pelaksanaan Sidang Tugas
Akhir.

9. Ibu Dr. Rice Novita, S.Kom., M.Kom selaku Penguji I, terima kasih atas
tunjuk ajar, kritik, saran, masukan, serta motivasi yang diberikan dalam
penyelesaian Tugas Akhir ini.

10. Bapak M. Afdal, ST., M.Kom selaku Penguji II, terima kasih atas tunjuk
ajar, kritik, saran, masukan, serta motivasi yang diberikan dalam penyelesa-
ian Tugas Akhir ini.
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11. Segenap Bapak Ibu Dosen Program Studi Sistem Informasi, terima kasih
atas kesabarannya dalam mendidik, memberikan tunjuk ajar, serta teladan
yang baik, semoga ilmu yang telah diberikan menjadi amal jariyah.

12. Kepada kedua orang tua terkasih, keluarga besar, dan adik, terima kasih
atas segala hal-hal yang telah diupayakan, pengorbanan tanpa pamrih untuk
peneliti, dan segala bentuk kebaikan yang tidak mungkin terbalas.

13. Kepada Usu, Bapak Agus Salim, terima kasih tiada terkira atas segala ben-
tuk bantuan dan kebaikan yang telah di berikan. Usu adalah diplomat terbaik
dalam menyampaikan hal-hal dari peneliti kepada orang tua. Sungguh tiada
diplomasi yang berakhir gagal ketika Usu memutuskan terlibat dan turun
tangan. Atas segala bentuk kebaikan Usu, semoga Allah SWT senantiasa
memberkahi.

14. Kepada teman-teman terkasih, Puji Dwi Rinanda, S.Kom, Tata Ayunita Per-
tiwi, dan Delvi Nur Aini, terima kasih atas segala bentuk kebaikan yang
telah diberikan, suka duka, canda, tawa serta air mata yang telah dihabiskan
dalam menjalani perjalananan panjang ini. Semoga Allah SWT senantiasa
merahmati langkah kita bersama.

15. Keluarga besar Puzzle Research Data Technology (PREDATECH) yang
senantiasa bersedia memberikan bantuan dalam bentuk tunjuk ajar, maupun
motivasi. Sungguh menyenangkan memiliki rumah yang nyaman untuk be-
lajar, dan bertanya tanpa takut dihakimi oleh siapa pun.

16. Kepada keluarga besar Sistem Informasi khususnya Angkatan 2020, terima
kasih telah mewarnai perjalanan panjang ini. Semoga Allah SWT mem-
pertemukan kembali pada lain kesempatan.

Peneliti menyadari bahwa dalam penulisan Laporan Tugas Akhir ini terda-
pat berbagai celah untuk perbaikan. Maka dari itu, kritik dan saran dari bapak,
ibu dan teman-teman pembaca sangat diharapkan. Segala bentuk kritik, dan saran
dapat disampaikan melalui 12050320389@students.uin-suska.ac.id atau suryanian-
i0602@gmail.com. Akhir kata, Wassalamualaikum Warahmatullahi Wabarakatuh.

Pekanbaru, 25 Juni 2024
Peneliti,

Suryani
NIM. 12050320389
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Abstract—Since 2018, the seminar FST website has been in 

operation and has served as the primary hub for administrative 

services for faculty of Science and Technology students. This 

website is a platform for handling requests for official 

correspondence from students, including requests for 

documents such as enrollment verification letters, good conduct 

certificates, and other administrative letters. Since its launch, 

the website has received a high volume of traffic. In 2023, the 

site averaged 27,753 clicks per day and 11,648 submissions were 

successfully processed. Unfortunately, this website still lacks 

information about administrative procedures. In addition, this 

website does not have a Frequently Asked Questions (FAQ) 

page. These issues, need to be resolved immediately. This study 

aims to develop a chatbot using sequence-to-sequence 

architecture integrated with the Bi-LSTM network to provide 

conversations about administrative services for Faculty of 

Science and Technology students. Several test scenarios were 

conducted with different parameters to obtain optimal model 

performance. The tests were conducted using Adam's optimizer 

with two different learning rates, namely 0.01 and 0.001. The 

training data was pre-divided with a ratio of 90:10, 80:20, and 

70:30, and each training data was tested with different batch size 

values, namely 8, 16, and 32. The test results show that the best 

accuracy on training data is 0.9964 and on validation data is 

0.8756, using training data with a ratio of 90:10, Adam 

optimizer with a learning rate of 0.01, and batch size 16. Then, 

the model performance is calculated using Bilingual Evaluation 

Understudy (BLEU) with a score of 0.7724 for some tested data. 

In addition to BLEU metrics, a user satisfaction survey was 

conducted using the Chatbot Usability Questionnaire (CUQ) to 

measure user acceptance of the developed chatbot. This survey 

obtained an average score of 62.2. Based on the SUS rating scale, 

it was found that the score of 62.2 falls within the "Good" 

category. 

Keywords—Bidirectional LSTM, BLEU Score, Chatbot, 

Chatbot Usability Questionnaire, Sequence-to-Sequence 

I. INTRODUCTION 

Automation has made life easier for modern humans by 
replacing certain jobs with Artificial Intelligence machines. 
One such form of automation is the use of chatter robot 
(chatbots) in organizations. Chatbots are created using Natural 
Language Processing (NLP) to emulate the way humans 
communicate with each other [1]. A chatbot is essentially a 
software that can have conversations with humans, either 
through text or voice [2] [3]. Based on how it works, chatbots 
are categorized into two types – rule-based and data-driven. In 

rule-based chatbots, a set of predetermined rules is used to 
generate responses which can be limited and rigid. On the 
other hand, data-driven chatbots are more adept at producing 
natural responses as the undergo a training process using a set 
of data [2]. Because data can be collected in various ways and 
can take different structures, such as Comma-Separated 
Values (CSV) and JavaScript Object Notation (JSON). Based 
on these data structures, chatbots that are driven by data are 
divided into two types: retrieval-based and generative-based 
[4]. Retrieval-based chatbots given respond by matching 
predefined patterns againts a set of responses, while 
generative-based chatbots can produce new responses based 
on previous experiences and large data sets [2] [5].  

The application of chatbots has emerged as a powerful tool 
in various fields such as social marketing, tourism and 
education [3] [6]. In addition, chatbots are more user-friendly 
than static Frequently Asked Questions (FAQs) pages, which 
increasing user satisfaction. Users feel more comfortable 
communicating with chatbots because they provide natural 
responses and immediate solutions to problems [7]. In 
universities, chatbots are commonly used to provide 
information about administrative services, and created for 
answering university-related FAQs [8]. However, at the 
Universitas Islam Negeri Sultan Syarif Kasim Riau, 
administrative services for students are centralized within 
their majors and faculties. Students can access information 
and submit administrative requests online through a website. 
One of the administrative service websites of Universitas 
Islam Negeri Sultan Syarif Kasim Riau is the Direktori 
Akademik Fakultas Sains dan Teknologi (Seminar FST). This 
website has been operating since 2018, and has served as the 
primary hub for administrative services for faculty of Science 
and Technology students. This website is a platform for 
handling requests for official correspondence from students, 
including requests for documents such as enrollment 
verification letters, good conduct certificates, and other 
administrative letters.  

Since its launch, the website has received a high volume 
of traffic. In 2023, the site averaged 27,753 clicks per day and 
11,648 submissions were successfully processed. However, 
despite the high number of submissions and website traffic, it 
is unfortunate that the website does not provide complete 
information about the administrative submission procedures. 
This website still lacks of information, and in addition, this 
website does not have a Frequently Asked Questions (FAQ) 
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page. The administrative officers have limited working hours, 
requiring students to wait until the next day if they need 
assistance outside of regular working hours. These findings 
are also corroborated by as survey carried out among the users 
of the seminar FST in the period from Agust to November of 
2023. The survey involded 51 respondents was selected using 
the Slovin formula with an assumed margin of error of 10%. 
Based on the survey, it is known that 80.4% of respondents 
agreed that the information on seminar FST is too general and 
causes ambiguity. Then, 84.3% of respondents agreed that the 
working hours of administrative staff were also an obstacle to 
acessing information.  

Based on the findings of the problem with seminar FST 
website, a solution is needed to ensure that information about 
administrative service is easily accessible and not limited to 
working hours. Therefore, the solution offered by this research 
is the creation of a generative-based chatbot using a sequence-
to-sequence architecture and a Bidirectional Long Short-Term 
Memory (Bi-LSTM) network. Bi-LSTM can read information 
from two directions at once by adding a backward layer to the 
regular LSTM architecture. LSTM is a type of neural network 
that was developed from the Recurrent Neural Network 
(RNN) architecture. In RNN, it is prone to exploding gradient 
problems due to changes in the gradient value of the loss 
function, which becomes larger due to the repetition of the 
process that occurs [9]. LSTM is designed to overcome the 
exploding gradient problem by arranging three different gates 
in its architecture. There is a forget gate, which removes 
information that is no longer considered important [10]. Then 
the input gate decides what new information to store in the 
memory cell, and the output gate makes predictions and 
generates responses  [11]. 

In previous studies, LSTM networks and sequence-to-
sequence architectures have demonstrated optimal 
performance in chatbot development. For instance, Kashturi 
et al. (2021) introduced an LSTM-based chatbot to assist 
students in the laboratory, achieving an accuracy of 85% 
according to the confusion matrix evaluation [12]. However, 
there is an opportunity for improvement in evaluating models 
using additional metrics, such as Bilingual Evaluation 
Understudy (BLEU) or ROUGE. In a recent study, Tarek 
Naous et al. (2020) developed an empathic Arabic chatbot 
using a sequence-to-sequence architecture integrated with an 
LSTM network and an attention layer [13]. Based on the 
model evaluation, the chatbot obtained a Perplexity value of 
38.6. Additionally, the BLEU test indicated potential for 
enhancement, retrieved a score of 0.5. In another study, 
Bachtiar et al. (2023) developed a generative-based chatbot 
for daily conversation using a sequence-to-sequence model 
architecture integrated with an LSTM and GRU cell [14].  
Based on the model evaluation and BLEU test, LSTM have 
the ability to generate acceptable response than GRU cell. 
Results for BLEU LSTM is 0.0588, while result for GRU is 
lower than LSTM just 0.0028. Furthermore, Pandey and 
Sharma (2023) compared the performance of retrieval-based 
and generative-based chatbots on mental health topics [4]. 
Several algorithms were compared in this research, such as 
Vanilla RNN, LSTM, Bi-LSTM, GRU, and CNN. Based on 
this research, it is known that generative-based chatbots are 
more powerful than retrieval-based chatbots. Then, the results 
of comparing several algorithms show that Bi-LSTM is the 
best model, with higher accuracy than Vanilla RNN at 
83.22%, LSTM at 89.87%, GRU at 65.57%, CNN at 82.33%, 
and Bi-LSTM at 91.57%. This research shows good results, 

but there is still an opportunity for improvement, especially in 
evaluating chatbot performance. 

Based on the main problem that the website seminar FST 
still lacks information, and referring to previous research, the 
purpose of this study is to develop a chatbot using sequence-
to-sequence architecture integrated with the Bi-LSTM 
network to provide conversations about administrative 
services for Faculty of Science and Technology students. In 
addition, this study aims to address the shortcomings 
identified in previous research, where the evaluation metrics 
were limited to the confusion matrix. Therefore, this research 
proposes to enhance the evaluation process by incorporating 
BLEU evaluation and the Chatbot Usability Questionnaire 
(CUQ). 

II. RESEARCH METHODOLOGY 

The details of the work carried out in this research begin 

with the process of data collection, text pre-processing, model 

training and evaluation. This process is illustrated by a 

flowchart in Fig. 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Research methodology 

A. Data Collecting 

The data required for this study consists of pairs of 
questions and answers in Bahasa Indonesia related to 
administrative services. The total amount of collected data is 
1102 pairs. The data was collected through interviews and 
document studies of the administrative guidebook. 
Subsequently, the collected data will be verified by the Vice 
Dean I of the Faculty of Science and Technology and will 
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serve as the foundational knowledge for this research. 
Examples of the data used are shown in Table 1. 

TABLE I.  SAMPLE DATASET 

Questions Answer 

Pagi Halo! Ini adalah chatbot seminar-fst 

Apa syarat mengajukan 

surat penunjukkan 
pembimbing? 

Dokumen persyaratan dapat berbeda pada 

masing-masing program studi di Fakultas 

Sains dan Teknologi. Silahkan konfirmasi 
melalui program studi masing-masing 

 

Apakah surat saya sudah 
selesai? 

Silahkan gunakan menu tracking surat, 

serta periksa pemberitahuan melalui email. 
Petugas akan mengirimkan email apabila 

surat sudah selesai 

 

 Table 1 contains examples of data used in this research. 
These datasets include greetings, and questions about how 
students can submit administrative requests, such as requests 
for enrollment verification letters, good conduct certificates, 
seminar proposal registrations, and other administrative letters 
for Faculty of Science and Technology students. 

B. Preprocessing 

Data preprocessing is the first stage in the whole machine 
learning process. In this research, data preprocessing is done 
to ensure that the data format is suitable for the needs of the 
sequence-to-sequence architecture and the Bi-LSTM network. 
Based on this purpose, preprocessing in this research includes 
several different processes, such as:  

• Converting text to lower case and correcting 

misspellings 

• Performing lemmatisation to return each word to its 

base form. 

• Splitting the data into tokens and padding so that the 

data is the same length 

• Perform restructuring by adding <start> and <end> 

tokens, then converting the data into a vector 

representation as input to the prediction model. 

C. Bidirectional Long Short-Term Memory 

LSTM has a basic structure of memory cells containing a 

forgetting gate, an input gate and an output gate. Each gate 

has an additional layer structure and uses different activation 

functions [15]. The Bi-LSTM model is a combination of the 

Bi-RNN and LSTM models, offering the advantages of both. 

In the Bi-LSTM model, there is a backward LSTM layer that 

processes information from two directions (left to right and 

right to left) simultaneously.  This bidirectional approach 

allows the model to use information from both the past and 

the future to make predictions or classifications [3] [15] [16]. 

 

 

 

 

 

 

 

 

 

Fig. 2. BiLSTM network architecture [17] 

Fig. 2. demonstrates how the forward LSTM takes in 

information from time step 1 to time step t, and stores the 

outcome at each step. At the same time, the backward LSTM 

processes the information in reverse order and stores the 

outcome at each step. The final output is a combination of the 

outcomes from both the forward and backward layers of the 

LSTM at each time point. This process can be represented 

mathematically by the following equations. 

 

�� �  ����� 	  
����
         (1) 

  

��
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� 
         (2) 
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          (3)  

 

Where st represents the hidden layer's state variable at 

time t, ot represents the output layer's state variable at time t, 

and s' represents the state variable of the inverse hidden layer 

at time t. xt denotes the input vector, with g and f serving as 

activation functions. Additionally, V, W, and U denote the 

weight matrices from the hidden layer to the output layer, 

from the hidden layer to the input layer, and from the input 

layer to the hidden layer, respectively. Correspondingly, V', 

W', and U' represent the inverse weight matrices. The Bi-

LSTM output is determined by the combined forward 

computation (st) and backward computation (s't) [18]. 

D. Sequence-to-Sequence (Seq2Seq) 

The Sequence-to-Sequence architecture consists of 

encoder and decoder layers. The encoder is the first layer that 

receives the input text and converts it into a vector 

representation. Meanwhile, the decoder is the second layer 

that receives the context vector and translates it back into 

output that is understandable to the user [2] [9] [19].   

 

 

 

 

 

 

 

 

Fig. 3. Seq2Seq architecture [20] 

Fig. 3. show the Sequence-to-Sequence architecture 

consisting of encoder and decoder layers.  

E. Bilingual Evaluation Understudy (BLEU) 

In this study, evaluation aims to measure the performance 

of the model in predicting a new dataset. Performance is 

measured in terms of accuracy, BLEU metrics, and  involves 

human evaluation using CUQ. Accuracy is the ratio of correct 

predictions (positive and negative) to all predictions made 

[21]. BLEU is now the most popular evaluation method for 

measuring the quality of machine translation results. BLEU 

has become one of the most popular evaluation metrics to 

measure the quality of machine translation. A study 

conducted by [22] tested the effectiveness of chatbots using 

the BLEU and ROUGE matrices. The result of the test, BLEU 

gave a result of 0.8 while ROUGE was only 0.7. Based on the 
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study, it is concluded that these two metrics have a good 

ability to understand human dialog.   

 The BLEU method uses an n-gram comparison to 

measure the degree of accuracy between machine translation 

results and human translations. The result of the calculation 

is a number between 0 and 1. A value of 1 indicates that the 

translation result matches the reference, while a value of 0 

indicates that the translation result is very different from the 

human translation reference [23] [24]. The BLEU score can 

be calculated using the following equation: 

 

���� � �� ∗ exp �∑ ���
 ! ∗ log�%&
' 

&(� )                  (4) 

 

Based on the (4), the value of N represents the maximum 

size of the phrase sequence to be analysed. The value of n 

varies from 1 to N. The more n-grams that match the 

reference translation, the higher the accuracy [21]. 

F. Chatbot Usability Questionnaire (CUQ) 

There are many approaches that can be used to measure 

the level of human satisfaction when interacting with a 

system, for example the System Usability Scale (SUS), or a 

more common approach, the User Experience Questionnaire 

(UEQ) [25]. While in measuring user satisfaction when 

interacting with a chatbot, a different approach is used, 

namely the Chatbot Usability Questionnaire (CUQ). In the 

CUQ approach, there are 16 instruments that are assessed. 

The instruments consist of 8 positive assessments, and 8 

negative assessments. Each assessment uses a 5-point Likert 

scale, ranging from strongly disagree to strongly agree, and 

will result in a maximum score of 160 using formula in 

equation 5, which is then normalized to 100 to be compared 

with SUS [25] [26].  The CUQ can be calculated with this 

following equation: 
 

*�+ �  ,�∑ 2. − 11
&(� 
 − 53 	 ,25 − �∑ 2&1

&�� 
3 � 1.6        (5) 

 

Where m is the number of questions, and n is the 

individual question score per participant.  The questions list 

of the original version of CUQ can be seen in Table 2. 

TABLE II.  CUQ INSTRUMENT 

No Questions 

1 The chatbot’s personality was realistic and engaging 

2 The chatbot seemed too robotic 

3 The chatbot was welcoming during initial setup 

4 The chatbot seemed very unfriendly 

5 The chatbot explained its scope and purpose well 

6 The chatbot gave no indication as to its purpose 

7 The chatbots was easy to navigate 

8 It would be easy to get confused when using the chatbot 

9 The chatbot understood me well 

10 The chatbot failed to recognize a lot of my inputs 

11 Chatbot responses were useful, appropriate and informative 

12 Chatbot responses were not relevant 

13 The chatbot coped well with any errors or mistakes 

14 The chatbot seemed unable to handle any errors 

15 The chatbot was very easy to use 

16 The chatbot was very complex 

 

The CUQ approach is employed to assess the personality, 

orientation, navigation, understanding, responsiveness, error 

handling, and intelligence of the chatbot [26] [27]. 

III. RESULT AND DISCUSSION 

The collected dataset consisted of 1102 pairs of questions 
and answers. Then, the preprocessing was performed, which 
consisted of several different stages, namely, conversion to 
lower case letters, lemmatization, restructuring, and 
conversion to vector representations. The results of the 
preprocessing are shown in the Table 2.  

TABLE III.  PREPROCESSING RESULT 

Questions Vector Representation 

Pagi [205 0 0 0 0 0 … 0 0 0 0] 

Apa syarat mengajukan 

surat penunjukkan 
pembimbing? 

[45 53 237 4 39 8 … 0 0 0 0] 

 

Apakah surat saya sudah 

selesai? 
[79 72 236 80 46 0 … 0 0 0 0] 

 

The modeling using sequence-to-sequence architecture 
and Bi-LSTM was performed using the Python programming 
language, and several tests were conducted with different 
scenarios. The training data was first divided into 90:10, 
80:20, and 70:30. Each of these comparisons is trained using 
the Adam optimizer with different learning rate values, 
namely 0.01 and 0.001, and different values of batch sizes. 
This different test aims to find the model with the most 
optimal performance. The results of the tests are shown in the 
Table 3.  

TABLE IV.  PREDICTING RESULT 

Learning 

Rate 

Batch 

Size 

Hold 

Out 
Accuracy Loss 

0.01 

8 

90:10 0.9801 0.0645 

80:20 0.9511 0.1611 

70:30 0.9902 0.0324 

16 

90:10 0.9964 0.0120 

80:20 0.9956 0.0135 

70:30 0.9945 0.0174 

32 

90:10 0.9792 0.0712 

80:20 0.9945 0.0229 

70:30 0.9915 0.0354 

0.001 

8 

90:10 0.9850 0.0806 

80:20 0.9768 0.1168 

70:30 0.9781 0.1225 

16 

90:10 0.9614 0.2062 

80:20 0.9413 0.3050 

70:30 0.9373 0.3304 

32 

90:10 0.8982 0.5282 

80:20 0.8850 0.5994 

70:30 0.8269 0.8576 

 

Based on the test results shown in Table 3, it can be 
concluded that each test scenario with different parameters 
provides optimal performance with accuracy in the range of 
80 to 90 percent. When testing with a learning rate of 0.01, it 
was found that the highest accuracy was obtained with a 
training data division of 90:10 and a batch size value of 16, 
where the accuracy reached 0.9964 and the loss value was 
0.0120. While testing with a learning rate of 0.001, the highest 
accuracy was obtained with a training data division of 90:10 
and a batch size value of 8, with an accuracy of 0.9850 and a 
loss of 0.0806 
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Fig. 4. The comparison between accuracy and loss function on the training 

and validation data 

 Fig. 4. is a comparison between accuracy and loss function 
on the training and validation data. The purpose of this 
monitoring is to ensure that the model does not experience 
underfitting or overfitting, which can affect the performance 
of the model on the new training data set. Based on Fig. 4. it 
can be concluded that the accuracy curves on the training and 
validation data move quite close to each other, and then the 
loss function curves on both data show similar trends. The 
results demonstrate that the model achieves a good balance 
between training and validation data. In addition to evaluating 
chatbot performance, other metrics such as BLEU and CUQ 
are used. Table 4 shows the details of the BLEU results. 

TABLE V.  BLEU SCORE RESULTS 

Input Expected Answer Chatbot Responses 
BLEU 

Score 

Jelaskan 

pengertian 
seminar 

hasil 

Seminar hasil adalah 

tahapan uji laporan 
tugas akhir yang 

disusun oleh 

mahasiswa untuk 
menilai kelayakan 

laporan tugas akhir 

Seminar hasil adalah 

tahapan uji laporan 
tugas akhir yang 

disusun oleh 

mahasiswa untuk 
menilai kelayakan 

laporan tugas akhir 

0.8948 

Bagaimana 

prosedur 
jika salah 

satu Dosen 

Penguji 
tidak dapat 

hadir pada 

pelaksanaa
n Sidang 

TA? 

Jika salah satu 
Dosen Penguji tidak 

dapat hadir, maka 

Sidang Tugas akhir 
dijadwalkan ulang 

dengan cara 

mengulangi tahapan 
Pendaftaran Sidang 

Akhir dan 

melengkapi 
persyaratan. 

Jika salah satu dosen 
penguji tidak dapat 

hadir maka sidang 

tugas akhir 
dijadwalkan ulang 

dengan cara 

mengulangi tahapan 
pendaftaran sidang 

akhir dan 

melengkapi 
persyaratan 

0.7724 

Apa itu TA 

paper 
based? 

Tugas akhir paper 

based adalah bentuk 

tugas akhir yang 
bukan skripsi. Ini 

merupakan karya 

ilmiah tertulis 
berbentuk artikel 

yang telah 

dipublikasikan pada 
jurnal, proceeding 

atau book chapter 

Tugas akhir paper 

based adalah bentuk 
tugas akhir yang 

bukan skripsi. Ini 

merupakan karya 
ilmiah tertulis 

berbentuk artikel 

yang telah 
dipublikasikan pada 

jurnal proceeding 

atau book chapter 
 

0.7370 

Apa yang 
harus saya 

lakukan 

untuk 
mengetahui 

status 

terkini dari 
surat yang 

diajukan? 

Salah satu cara 

adalah dengan 
menggunakan menu 

Tracking Surat di 

website seminar-
fst.uin-suska.ac.id. 

Selain itu, pastikan 

email yang telah 
diinputkan 

sebelumnya pada 

proses pengajuan 

Salah satu cara 

adalah dengan 
menggunakan menu 

tracking surat di 

website seminar-fst. 
uin.suska.ac.id, 

selain itu pastikan 

email yang telah 
diinputkan 

sebelumnya pada 

proses pengajuan 

0.6471 

 

Input Expected Answer Chatbot Responses 
BLEU 

Score 

untuk menerima 

pemberitahuan. 

untuk menerima 

pemberitahuan 

 

 The BLEU calculation result is a number between 0 and 1, 
where a value of 0 indicates a machine translation result that 
is very different from the reference, while a value of 1 
indicates a perfect match between the translation result and the 
reference. Based on Table 4, it can be concluded that the 
BLEU calculation results for some of the tested data are close 
to the value of 1. This indicates that the machine translation 
results have reached the expected level of agreement with the 
reference. 

 Furthermore, the chatbot performance evaluation is done 
by analyzing the CUQ. Table 6 shows the CUQ value for each 
respondents. 

TABLE VI.  CUQ VALUE FOR EACH RESPONDENT 

No Respondents CUQ Score 

1 P1 45.3 

2 P2 81.3 

3 P3 51.6 

4 P4 67.2 

5 P5 70.3 

6 P6 73.4 

7 P7 45.3 

8 P8 39.1 

9 P9 59.4 

10 P10 68.8 

11 P11 68.8 

12 P12 76.6 

 

 The CUQ value assessment is carried out on each 
respondent, and then the average value is calculated by 
summing up all the CUQ values obtained and dividing it by 
the number of respondents. This survey involved 12 
respondents. The result of this calculation is 62.2. Regarding 
the SUS rating scale, the value of 62.2 falls within the Good 
category, which has a range of values between 62.7 and 72.5. 
Therefore, it can be concluded that 62% of users consider the 
chatbot to provide useful, informative, and friendly responses. 

IV. CONCLUSION 

 Based on the identified issues on the FST seminar website, 
which lacks a FAQs page and has limited information on 
administrative procedures. This study aimed to develop a 
chatbot using sequence-to-sequence and Bi-LSTM models. 
Several tests were conducted with different parameters to 
obtain the best-performing Bi-LSTM model. It was found that 
testing with a 90:10 training data split, a learning rate of 0.01, 
and a batch size of 16 gave the most optimal results, with an 
accuracy of 0.9964 on training data and 0.8756 on validation 
data.  

 Furthermore, an evaluation was carried out using BLEU 
metrics to measure the similarity of the chatbot's responses to 
actual responses. The BLEU score evaluation resulted in an 
average score of 0.7724 on test data. In addition to BLEU 
metrics, a user satisfaction survey was conducted using the 
Chatbot Usability Questionnaire (CUQ) to measure user 
acceptance of the developed chatbot. This survey involved 12 
respondents and obtained an average score of 62.2. Based on 
the SUS rating scale, it was found that the score of 62.2 falls 
within the "Good" category with a range of values between 
62.7 and 72.5.  
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 Based on these findings, it can be concluded that this study 
successfully developed a chatbot that was well-received by 
users. The chatbot demonstrated its ability to provide useful, 
informative, and friendly responses. However, there are some 
areas for further improvement in future research. One aspect 
to consider is increasing the size of the dataset. The model 
should be trained on a larger dataset. If possible, the chatbot 
could also be developed using transformer models.  
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