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Abstract  

 

Administrative services at the Faculty of Computer Science, Universitas Esa Unggul, face persistent challenges 

due to high volumes of repetitive inquiries and limited operational hours, which may reduce service efficiency and 

responsiveness. This study aims to design, implement, and evaluate FasilkomAssist, a 24/7 Telegram-based 
chatbot developed using the ADDIE framework and a Low-Code/No-Code (LCNC) approach via the n8n 

workflow automation platform. The system integrates Google Gemini as a Large Language Model (LLM) with 

Google Sheets, Google Drive, Google Calendar, and Telegram to automate the dissemination of Thesis 

information and administrative procedures. Evaluation was conducted through Black-box testing, the System 

Usability Scale (SUS), and User Acceptance Testing (UAT) involving 30 respondents. Results indicate a 96% 

response accuracy across 17 valid testing scenarios, with an average response time of 4–6 seconds. The SUS score 

of 70.75 places the system within the “Acceptable” range (Grade C), indicating satisfactory usability with 

opportunities for optimization. Furthermore, UAT conducted with Faculty Administration Staff yielded a score of 

84.67%, confirming functional adequacy and user acceptance. These findings demonstrate that an LCNC-based 

chatbot can improve efficiency, accessibility, and service quality in academic administrative environments without 

requiring advanced programming expertise. 
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1. INTRODUCTION 

Advances in Low-Code/No-Code (LCNC) 

technology have accelerated digital transformation by 

enabling application development and process 
automation without requiring advanced programming 

skills. In this study, the n8n platform was used to 

integrate Google Gemini with Google services (Google 

Sheets, Google Drive, and Google Calendar) as well as 

Telegram. The selection of Gemini over other AI 

models was based on its strong compatibility with the 

Google ecosystem and its relatively cost-efficient API, 

thereby supporting optimal workflow orchestration 

within n8n. 

 

In higher education, information technology plays 
an important role in improving academic services, 

particularly in the thesis process, which involves 

complex administrative procedures. Observations at the 

Faculty of Computer Science, Universitas Esa Unggul 

identified several challenges, including repetitive 

inquiries, low engagement with lengthy guidelines, and 
limited administrative service hours. These issues lead 

to inconsistent information dissemination and 

increased administrative workload, highlighting the 

need for a fast, consistent, and 24/7 accessible 

information service. 

Based on a review of previous studies, several 

differences were identified between prior research and 

the present research. Previous research developed a  

 

Telegram chatbot using the Wit.ai platform, focusing 

on providing information related to campus agendas, 
faculty contacts, and scholarships [1]. Meanwhile, 

other studies have utilized the n8n platform; however, 

its implementation was limited to website-based 

https://creativecommons.org/licenses/by/4.0/
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systems, with a focus on improving operational 

performance and financial efficiency in Islamic 

cooperatives at the Bank Indonesia Representative 

Office of Aceh Province [2]. So far, no study has been 

found that utilizes the n8n platform to support academic 

administrative services, particularly for critical 

processes such as undergraduate thesis administration, 

through a Telegram chatbot. Therefore, this study 

offers novelty in terms of platform utilization, 

implementation, and application context. 
Chatbots have emerged as a relevant solution to 

address these challenges. Previous research [3] 

indicates that studies on the use of chatbots in education 

increased significantly during the 2021–2025 period 

and demonstrated positive impacts across various 

learning contexts. Higher education institutions were 

identified as the educational level with the highest 

chatbot adoption rate. 

This study aims to design an automated, integrated 

Thesis information service, construct a dynamic 

knowledge base derived from primary faculty data, and 
adapt to technological advancements [4], and evaluate 

the system's effectiveness in terms of response time, 

accuracy, and user satisfaction. Additionally, the 

chatbot can contribute to a more supportive 

administrative experience for students and reflects the 

implementation of human–computer interaction in 

academic digital services [5]. 

2. RESEARCH METHOD 

This study adopts the ADDIE system 

development approach (Analysis, Design, 

Development, Implementation, and Evaluation) [6], 
can be seen in Figure 1.  

 

 
Figure 1. Stages of Research Method 

 

The development stages are summarized as 
follows: 

a) Analysis: This stage involves data collection, 

identification of functional and non-functional 

chatbot requirements, service objectives, 

technical constraints, and selection of software 

components (Telegram, Google Sheets, Google 

Calendar, Google Drive, Gemini, and Sumopod). 

b) Design: This phase focuses on designing system 

workflows and interactions, developing the 

chatbot knowledge base, and defining the chatbot 

interface. 

c) Development: The design is implemented as 

workflows in n8n, integrating message handling, 

conversational logic, and external APIs, followed 
by functional testing to ensure response accuracy 

and data validity. 

d) Implementation: The developed system is 

deployed to a group of end users for initial real-

time testing and feedback collection to identify 

technical issues. 

e) Evaluation: System performance is assessed 

based on response accuracy, responsiveness, 

functionality, and usability, with evaluation 

results used for continuous system improvement. 

 
2.1 Analysis Functional and Non-Functional 

Functional requirements define the core functions 

that the system must provide to meet user needs and 

serve as a reference throughout the development 

process. Table 1 presents the functional requirements 

of the developed Telegram bot. 

 
Table 1. Functional requirements 

Role Requirement Function 

Computer 

Science 

Faculty 

Students 

Timeline & 

Requirements 

Receive information regarding the 

Proposal Seminar & Thesis timeline 

& requirements. 

Proposing 

Supervisors 

Know how to propose Thesis 

Supervisors. 

Title Change 
Receive information on how to 

change the Thesis title. 

Certificate 

Upload 

Tutorial 

Receive tutorials regarding 

uploading certificates / SKPI 

Certificates in SIAKAD. 

BNSP 

Registration 

Know the registration flow for BNSP 

certificates & how to validate. 

Zoom 

Background & 

PPT Template 

Students receive a link containing the 

Proposal Seminar – Thesis files  

File of Thesis 

Template & 

Academic 

Calendar 

Students receive the Thesis writing 

guideline file & Academic calendar. 

Lecturer 

Schedule 

Students know the lecturer's 

schedule. 

Admin  

CRUD 

Database 

Faculty Admin can perform CRUD 

(Create, Read, Update, Delete) 

operations on the database. 

Monitor 

Workflow 

Faculty Admin can monitor the 

workflow. 

 

Non-functional requirements address system 

quality attributes such as performance, scalability, 
security, and usability to ensure stable and reliable 

operation, significantly affecting user experience and 

system dependability [7]. 
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Table 2. Non-functional requirements 

No Requirement Function 

1. Performance The chatbot can respond to user 

requests with minimal time delay. 

2. Ease of use The chatbot is easy to use so that it 

can be operated without the need for 

complex learning. 

 

2.2 Proposed Business Process 

The current process depends on manual admin 

responses in a Telegram group, causing unanswered 

queries due to the lack of automation and a structured 

knowledge base. The proposed process employs an 

n8n-integrated Telegram bot to automate intent 

handling and LLM-based responses, with unresolved 
queries escalated for knowledge base updates and 

performance tracking. 

 

2.3 Use Case Diagram 

A Use Case Diagram is a UML diagram that 

illustrates the interaction between actors and the 

system, as well as the main functions provided, helping 

to define the system’s scope and behavior from the 

user’s perspective [8]. The system involves students 

and Faculty Administration Staff, where students 

interact with the Telegram bot, and admins manage 
FAQs, schedules, and files through CRUD operations. 

 

2.4 Activity Diagram 

An Activity Diagram is a type of UML diagram 

used to illustrate the flow of activities or processes 

within a system being designed. It shows how a process 

starts, the sequence of activities performed, possible 

decision points, parallel processes, and how the process 

ends. [9]. When a student submits a query, the system 

classifies the intent and entity to identify whether the 

request is general, schedule-related, or file-based. The 

chatbot then validates through Google Drive, Google 
Calendar, or Google Sheets, and returns the requested 

information. If data is unavailable, the request is 

automatically escalated to Faculty Administration Staff 

for updates. 

 

2.5 Sequence Diagram 

A Sequence Diagram illustrates the sequence of 

interactions between objects at runtime, showing how 

the system responds to user actions within a use case 

[10]. Just like activity diagrams, sequence diagrams are 

classified into 3 schemes, namely: general (non-
schedule & non-file related), schedule-related queries, 

and file-related queries. 

 

2.6 Class Diagram 

A Class Diagram is a UML diagram that shows the 

system’s structure through classes, their attributes and 

methods, and the relationships between them [11]. The 

class diagram illustrates the relationships among 

components in the n8n workflow, where students 

interact through a Telegram Bot connected to n8n as the 

process orchestrator and API integrator. n8n 

coordinates AI Gemini and accesses Google Sheets, 

Google Drive, and Google Calendar with support from 

Sumopod (CaaS), while Faculty Administration Staff 

manage and monitor the data. 

 
2.7 Component Diagram 

A Component Diagram shows how software 

components are structured and integrated within a 

system. The component diagram illustrates the chatbot 

architecture integrated through APIs, consisting of the 

Telegram Bot, Container Services, and the n8n 

workflow. Within n8n, AI Gemini processes natural 

language queries and accesses the knowledge base, 

including databases, schedules, and files, before 

delivering responses to users via the Telegram Bot. 

 

2.8 Telegram Bot Creation 

The Telegram Bot account was created via 

BotFather to obtain the bot name and API token. After 

the API token is obtained, the bot is activated by 

opening the Telegram link and using the /start 

command, the API token is used to connect the web 

system with the bot. Further configurations, including 

updating the bot name, bio, and description, are 

managed through BotFather. 

 

3. RESULT AND DISCUSSION 

3.1  Workflow Implementation 

The n8n workflow was designed to manage a 
Telegram-based chatbot for administrative services 

related to proposal seminars and thesis. The process 

begins with a Telegram Trigger, followed by intent 

analysis using the Gemini AI model. The parsed results 

are then classified through rule-based logic into file 

requests, lecturer schedules, student defense schedules, 

or FAQ services. Relevant data are retrieved from 

Google Drive, Google Calendar, or Google Sheets, then 

formatted and delivered to users. If the requested 

information is unavailable, the system notifies the 

Faculty Administration Staff for data updates. 
 

 
Figure 2. Workflow n8n Chatbot “FasilkomAssist_bot” 

 
3. 1 Sumopod Subscription 

Sumopod is utilized as a Container as a Service 

(CaaS) platform to deploy n8n. After registration and 

billing top-up, the n8n Plus service was selected and 

deployed. Once activated, the service is accessible 

through the admin console using the domain 

sumopod.my.id. 

 

3.2  Credential & API: Telegram 
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Telegram functions as both the user interface and 

workflow trigger. The bot token obtained from 

BotFather is configured in the Telegram Trigger 

credentials within n8n, and a successful connection is 

confirmed through system notification. 

 

3.3  Credential & API: AI Gemini 

The Gemini API Key was generated via Google AI 

Studio after creating a Google Cloud project. Due to 

Free Tier limitations, Tier 1 was selected. The API Key 
was configured in the Gemini credential node in n8n, 

with Gemini 2.5 Flash used as the selected model. 

 

3.4.  Credential & API: Google Drive, Sheets, and 

Calendar 

Google Drive, Sheets, and Calendar APIs were 

enabled through Google Cloud Console. OAuth 

Consent Screen configuration was completed using an 

External audience type. The generated Client ID and 

Client Secret were then integrated into the respective 

n8n credentials to enable secure access to files, 
schedules, and FAQ data. 

 

3.5 Testing Scope 

Based on the evaluation scope and indicators, this 

study employs black-box testing and usability 

evaluation. Black-box testing measures the chatbot’s 

response time and answer accuracy based on response 

duration and relevance to user intent and correct data, 

without analyzing internal processes. Usability 

evaluation is conducted using the System Usability 

Scale (SUS) and User Acceptance Testing (UAT) by 
Faculty Administration Staff to assess usability, ease of 

use, and user acceptance. Therefore, the evaluation 

covers both technical performance and user acceptance 

aspects.

 
Figure 3. Testing Scope 

 

3.6. Black Box Testing  

Black-box testing was conducted on the 

FasilkomAssist_bot to verify that all system functions 

operate according to defined requirements and 

specifications [12]. The testing consisted of 10 core 

scenarios representing the chatbot’s core features and 

services. The results indicate that all scenarios were 

valid, confirming that the system consistently produces 

correct outputs for given user inputs. 

 
Table 3. Blackbox Testing 

No Test Scenario Test Results 

1 Inquiring about the timeline for 

the Thesis 

Valid 

2 Inquiring about the requirements 

for the Thesis 

Valid 

3 Inquiring about the procedure for 

proposing Thesis Supervisors 

Valid 

4 Inquiring about the procedure for 

revising the Thesis title 

Valid 

5 Inquiring about the procedure for 

uploading participation 

certificates to SIAKAD 

Valid 

6 Inquiring about administrative 

assets 

Valid 

7 Inquiring about the Thesis 

Writing Guidelines and templates 

Valid 

8 Inquiring about a lecturer’s 

schedule (faculty availability) 

Valid 

9 Accessing the /cakupan_bot menu Valid 

10 Handling unrecognized queries Valid 

 

3.7. Response Time Testing by the Author 

Testing was conducted to determine the average 
response time interval of FasilkomAssist_bot to 17 test 

scenarios run by the author. It was divided into four 

time intervals: 1-3s, 4-6s, 7-9s, and 10-12s. According 

to [13], descriptive statistics are used to organize and 

present data in a structured and informative manner. In 

this study, the median time interval is calculated as 

(upper limit + lower limit) / 2. 

 
Figure 4. Result of Response Time Test by Author 

 

The calculation was performed using the Average 

Response Time metric [14]. The following details the 

test results, with an average chatbot response time of 

5.8 seconds. 

Average Response Time = Total Response Time / 

Number of Requests 
• Total Response Time = 82s 

• Number of Successful Requests = 14 

• Average Response Time 82/14 = 5.8s 

• Number of Invalid Requests = 3 

 

 

Of the 17 test scenario requests, 14 were successfully 

executed within four time interval groups. Three 

requests were invalid because they returned output 

beyond the specified time interval. Therefore, the 

average response time per request was 5.8s, equivalent 

to a 4-6s interval. 
 

3.8 Response Time Test Results by Respondents 

Based on a questionnaire consisting of 17 testing 

scenarios completed by 30 respondents, the chatbot 
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response time varied and was grouped into four time 

ranges. Each range was represented by its midpoint 

value, while 19 responses that failed to produce 

accurate outputs were excluded from the calculation. 

The total response time was obtained by multiplying 

the frequency of responses in each range by its 

midpoint value. Based on the calculation results, the 

average response time per request was 5.4s, equivalent 

to a 4-6s interval. 

 
3.9 Results of Accuracy Testing of Answers by 

Respondents 

The following figure presents the questionnaire 

results filled out by respondents regarding the bot's 

response accuracy for the 17 defined testing scenarios. 

 

 
Figure 5. Result of Response Accuracy Test by Respondents 

 

To calculate the Answer Accuracy Testing results, 

the following metrics were used: 

Intent Accuracy = (Correct Predictions / Total 

Predictions) x 100%  

1. Total Test Conversations: 510  

2. Intent predicted correctly: 491  

3. Accuracy = (491/510) x 100% = 96%  

It was found that the responses provided by 
"FasilkomAssist_bot" were 96% accurate. 

 

3.10 System Usability Scale (SUS) Testing by 

Respondents 

Usability testing was conducted using the System 

Usability Scale (SUS) method. SUS scores were 

calculated by subtracting one from the responses to 

odd-numbered items and subtracting the responses to 

even-numbered items from five. All scores were 

summed and multiplied by 2.5 to obtain a SUS score 

ranging from 0 to 100, which was then averaged to 
evaluate the system’s overall usability level. The SUS  

 

 

assessment indicators are presented in the following 

figure. 

 

 
Figure 6. SUS Score Indicator 

 

The SUS results were interpreted using three 

categories: acceptability ranges, grade scale, and 

adjective rating. The acceptability ranges include Not 

Acceptable (0–50.9), Marginal Low (51–62), Marginal 

High (63–70), and Acceptable (71–100). The grade 

scale classifies scores from Grade F to Grade A, while 

the adjective rating provides qualitative evaluations 

ranging from Worst Imaginable to Best Imaginable, 

representing the level of ease of use and user comfort 
of the system [15].  

The usability of FasilkomAssist_bot was evaluated 

using the System Usability Scale (SUS), which consists 

of 10 statements rated on a 1–5 Likert scale [16], 

ranging from strongly disagree to strongly agree, with 

10 statement below. 

 

 
Figure 7. SUS Questionnaire Statement List 

 

The collected data were processed using 

Microsoft Excel to calculate the total scores.  

Based on the System Usability Scale (SUS) score 

interpretation, a score of 70.75, rounded to 71, falls 
within the Acceptable category, indicating that the 

system is generally acceptable to users. According to 

the grade scale, this score is classified as Grade C, 

suggesting that the system demonstrates adequate 

usability while still offering opportunities for 

improvement. Furthermore, based on the adjective 

rating scale, a score of 71 is categorized as Good, 

indicating that users generally perceive the system as 

reasonably comfortable and easy to use. 

 

3.11 UAT Test  

User Acceptance Test (UAT) is a system testing 

stage carried out by end users to ensure that the 

application or software meets business needs and 

previously established specifications [17]. 

UAT questionnaire data is calculated using a 1-5 

Likert scale, where: 1 = "Excellent"; 2 = "Good"; 3 = 

"Fair"; 4 = "Poor"; 5 = "Very Poor." 

 

To generate a success percentage, each answer is 

inversely weighted (the lower the number, the greater 

the weight). Referring to research [18], the calculation 

of the percentage of success in UAT uses the equation: 
 

𝑆𝑢𝑐𝑐𝑒𝑠𝑠 =
𝑇𝑜𝑡𝑎𝑙 𝐴𝑐𝑡𝑢𝑎𝑙 𝑆𝑐𝑜𝑟𝑒

𝑇𝑜𝑡𝑎𝑙 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑆𝑐𝑜𝑟𝑒
𝑥 100%          (1) 

 
Description: 

• Total Actual Score = number of answers multiplied 

by their respective weights 
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• Total Maximum Score = number of respondents x 5 

(maximum weight) 

Based on the results of the User Acceptance Test 

(UAT) conducted by three Faculty Administration Staff 

on 10 indicators, the system achieved an average 

success rate of 84.67%, indicating that the system has 

met user needs and is feasible for implementation. The 

highest scores were for response time, level of 

assistance with administrative tasks, and manual 

workload reduction (93.33%). Meanwhile, aspects of 
information accuracy (73.33%) and display comfort 

(66.67%) still need improvement. Overall, the system 

is considered to be performing well with several 

recommendations for minor improvements. 

 

 
Figure 8. Result of UAT Test 

 

4. CONCLUSION 

The implementation of FasilkomAssist_bot using 

a low-code/no-code workflow platform (n8n), 

integrated with Telegram, Google Gemini, Google 

Calendar, Google Sheets, and Google Drive through 
Sumopod (CaaS), successfully provides automated 

thesis administrative services with 24/7 availability. 

The knowledge base, built using familiar tools, 

enables real-time management of primary data from the 

Faculty of Computer Science and can be easily 

operated by non-technical users. Black-box testing 

showed that 14 of 17 requests were successfully 

processed within 1–12 seconds, with an average 

response time of 5.8 seconds (between 4s and 6s), while 

3 requests were classified as invalid for exceeding the 

12-second threshold. 

Testing involving 30 respondents generated 510 

requests, of which 491 were successfully processed, 

resulting in an accuracy rate of 96%. The average 

response time for successful requests was 5.4 seconds 

(between 4s and 6s). 

The System Usability Scale (SUS) score of 70.75 

(rounded to 71) falls within the acceptable category 

(Grade C; adjective rating: Good), indicating that the 
system is sufficiently usable and acceptable to users. 

However, improvements are still needed in user-

friendliness, data accuracy and updates, response 

speed, and consistency in format and language. 

User Acceptance Testing (UAT) conducted by 

three Faculty Administration Staff members resulted in 

an average success rate of 84.67%, indicating that the 

system meets user requirements and is feasible for 

implementation.  

This study has several limitations. First, the system 

still experienced response delays in several requests, as 
indicated by 3 out of 17 requests in the black-box 

testing that exceeded the 12-second threshold. Second, 

although the usability evaluation showed that the 

system falls within the acceptable category, 

improvements are still required in terms of user-

friendliness, response speed, data accuracy and 

updates, as well as consistency in format and language. 

Furthermore, the system was specifically developed for 

undergraduate thesis administrative services in the 

Faculty of Computer Science, and its applicability to 

broader academic administrative contexts has not yet 
been extensively evaluated. In addition, the system 

relies on third-party services such as Telegram, Google 

Gemini, Google Calendar, Google Sheets, Google 

Drive, and Sumopod (CaaS), which may affect system 

stability and performance if service disruptions or 

platform policy changes occur. 
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