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Abstract: Artificial intelligence (AI) and natural language processing (NLP) technologies are advancing 
rapidly, offering substantial assistance in various fields. This study focuses on developing a text-to-
speech (TTS) device tailored for elementary schools in Indonesia to autonomously call students during 
pickup times. Utilizing the Google text-to-speech (gTTS) library and Python, the device operates on a 
low-specification Mini PC. It integrates with a cloud-based student management information system 
(MIS) to synchronize student data and announcements. The device automates the student call-out 
process, reducing the workload of school staff and ensuring clear, accurate pronunciation. 
Successfully tested, the device demonstrates a practical, cost-effective solution for modernizing 
student pickup systems. It showcases the potential of AI and NLP in educational environments, 
emphasizing operational efficiency and technological accessibility. 
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1. Introduction 
 
The world is constantly changing towards the era of 
automation and personal assistance. Artificial intelligence (AI) 
technology is increasingly helping humans to do something. 
One branch of artificial intelligence is natural language 
processing (NLP). NLP is a set of methods for making human 
language accessible to computers (Eisenstein, 2018). AI and 
NLP are being used largely in the world. It enables 
communication between people and computers and 
automatic translation to facilitate easy interaction with others 
around the world (Natural Language Processing in Artificial 
Intelligence, 2020). NLP techniques as an AI approach have 
been leveraged to extract information from clinical narratives 
in electronic health records (Juhn & Liu, 2020). It can also be 
applied to address many of the information needs made 
urgent by the COVID-19 pandemic. This review surveys 
approximately 150 NLP studies and more than 50 systems and 
datasets addressing the COVID-19 pandemic (Chen et al., 
2021). Another study aims to examine how the Internet of 
Things (IoTs) connects text objects as part of NLP and AI 
responding to human needs (Mah et al., 2022). In NLP 
technology, computers are given the ability to understand 
natural language from humans, such as writing in the form of 
letters or spoken sounds. The use of NLP technology can be 
found on many devices, such as translators, sentiment 
analysis, chatbots, text processing, digital assistants, text-to-
speech conversion software, etc. A useful text-to-speech 
synthesizer in the form of a simple application has been 
developed. It converts inputted text into synthesized speech 
and reads out to the user which can then be saved as an mp3 
file (Mukherjee et al., 2018). 
     Text-to-speech (TTS) is a technology that allows computers to 
convert text into sounds or speech that can be heard by humans. 
In TTS, the computer reads and converts text into speech based 
on certain grammatical and syntactic rules. With TTS technology, 
computers can produce sounds that are almost the same as 
human voices and help users access text in the form of voice. TTS 
is often used in screen reader applications, digital assistants, e-
book reading devices, remote calling devices, and other devices 
that require voice interaction with the user. The broadcasting 
service application by implementing text-to-speech on a web-
based radio broadcasting service application has been 
developed. It can convert data/information in text form into 
information in the form of voice (Sudiartha et al., 2022). Another 
paper is to shed light on the impact of the shadowing technique 
with the aid of spoken text features by Google text-to-speech 
system on removing learners’ flat tones as well as achieving basic 
English intonation in the text (Lee et al., 2022). While some study 
combines the concept of Optical Character Recognition (OCR) 
and Text to Speech Synthesizer (TTS) in Raspberry Pi. This kind of 

system helps visually impaired people to interact with computers 
effectively through a vocal interface (Lakshmi et al., 2016).  
     In elementary schools, it has become common to have 
loudspeakers used to give announcements to students. In the 
case of picking up students’ home, the call of students is 
carried out conventionally, which is done repeatedly by the 
officer when the pick-up is waiting. This requires an officer or 
operator and a set of microphones, so it becomes a very tiring 
job for operators to call students who are playing in the inner 
courtyard of the school to come out to their respective pick-
ups. Therefore, there is a need for a solution to be able to 
develop an independent student summoning device to 
become an assistant and even replace the role of the calling 
officer, as well as so that the pronunciation of the name of the 
student being called becomes easier to understand and 
attracts students to listen to it. This research introduces a 
novel application of TTS technology specifically tailored for 
school environments, which has not been widely explored in 
previous studies. The integration of gTTS with a portable Mini 
PC platform for this specific purpose presents an innovative 
approach to modernizing the traditional student pickup 
system. The developed device aims to significantly reduce the 
workload of school staff by automating the student call-out 
process, thus enhancing efficiency and accuracy. Additionally, 
by utilizing low-specification hardware, this research 
demonstrates a cost-effective solution that can be easily 
adopted by schools with limited technological resources. This 
work not only showcases the practical implementation of NLP 
and TTS in a real-world setting but also sets a precedent for 
further applications of AI in educational environments. 
 
2. Methods 

 
The stages in the method used include study literature, 
analysis, design, and implementation. 

 
2.1. Study literature 
Several studies have conducted somewhat similar 
experiments. The first research focuses on natural language 
processing (NLP). NLP is a branch of computer science that 
focuses on the computational processing of human language 
or natural language. NLP involves using technologies and 
methods such as speech recognition, voice synthesis, and 
machine translation to help computers understand, process, 
and generate human language automatically and more 
effectively (Jurafsky & Martin, 2008). This is a processing 
method that helps computers to understand the natural 
language of human beings and hence use it in a way to 
optimize the area of artificial intelligence (Dubey, 2022). It has 
spread its applications in various fields such as machine 
translation, email spam detection, information extraction,  
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summarization, medical, and question answering, etc. 
(Khurana et al., 2023). NLP involves several stages, such as 
tokenization (breaking down text into the smallest units such 
as words or phrases), recognition and analysis of grammatical 
structures, as well as extraction of information from text. In 
addition, NLP also involves the use of language models, 
machine learning, and big data processing technologies to 
improve system performance. Figure 1 shows the main 
elements of NLP consisting of computer science, human 
language, and artificial intelligence. 

 

 
 
 

Figure 1. Main elements of NLP. 
 
A study has investigated the impact of text-to-speech (TTS) 

on reading comprehension in children with reading 
difficulties. The results were that reading comprehension was 
significantly higher for the TTS condition compared to the No 
TTS condition. Thus, TTS is a useful compensatory reading aid 
to improve comprehension (Keelor et al., 2020). In education, 
applications with text-to-speech (TTS) and Speech-to-Text 
(STT) functions have been widely used as Assistive Technology 
(AT) for students in schools with reading difficulties. A portable 
AT developed in one study has the potential to improve 
reading skills in regular education participation (Nordström et 
al., 2019). Sulaimon et al. have also developed a TTS device to 
help the reading comprehension scores of two fourth-grade 
students with learning disabilities in an urban school. The 
results showed that the TTS program was easy to use with little 
or no support (Sulaimon & Schaefer, 2023). Another study 
examined the impact of a text-to-speech program on the 
academic achievement of high school students with 
disabilities in an online transition curriculum that emphasized 
information literacy. Findings showed that text-to-speech 
support improved unit quizzes and reading comprehension 
performance with large effect sizes (Izzo et al., 2009). Even an 
online application for the blind that combines speech-to-text, 
non-visual desktop access, and text-to-speech is one of the 
drivers of the fulfillment of inclusive education needs and 
services on campus based on the educational needs and 

special services for blind students (Perianto et al., 2021). The 
development of text-to-speech has also been applied in 
administrative matters. A framework was developed to 
automate the tedious task of writing thousands of emails 
manually, where the voice interaction of the sender's name, 
subject, and email body is made into an audio-controlled 
email bot (Shah et al., 2021). 

NLP technology is often used in Internet of Things (IoT) 
devices. There was a study focused on the design and 
implementation of a speech recognition system integrated 
with IoT to control electrical appliances and doors with 
Raspberry Pi as a core element (Abdulkareem et al., 2021). The 
system composed of IoT and cloud systems is also used as a 
real-time monitoring system for aquaculture and is supported 
by NLP-based chatbot assistants to facilitate the user (Al 
Rasyid et al., 2020). NLP and IoT are also can be integrated to 
enhance security. A system for identifying malicious behaviors 
in an IoT environment using n-gram and word-embedding 
techniques has been developed (Kumar & Kumar, 2023). While 
a bus arrival information system using IoT devices and Google 
text-to-speech system with Firebase Cloud Messaging has also 
been developed (Aryotejo et al., 2020). Another study 
proposed a speech recorder and translator to solve the 
problem of translation between different languages using 
Google Cloud Speech-to-Text (Wang, 2021). 

 
2.2. Analysis and design 
At the analysis stage, an analysis of the initial problems found 
in the problem domain will be carried out, namely, how to 
make a device that can produce sounds to call a student in 
elementary school based on a database of student names that 
have existed before on the cloud server. The device utilizes 
NLP technology in the form of converting writing into voice or 
text-to-speech. The device will later be installed on the school 
grounds that can be accessed by parents or pick-up their 
children easily. We used Google text-to-speech system as a 
cloud-based API that converts text into natural-sounding 
speech. It uses a variety of artificial intelligence (AI) 
techniques, including phonetics, pronunciation dictionaries, 
and voice models. 

Phonetics is the study of the sounds of human speech. 
Google text-to-speech system uses phonetics to break down 
the text into its individual sounds. Pronunciation dictionaries 
contain the pronunciation of words in different languages. 
Google text-to-speech system uses these dictionaries to 
determine how to pronounce each word. While voice models 
are trained on large amounts of audio data to learn how to 
produce natural-sounding speech, they are used to generate 
the audio output. In addition to these techniques, Google text-
to-speech system also uses other factors to improve the 
quality of the speech output, such as speech rate, pitch, and 
volume. Speech rate allows us to control the speech rate to 



 
 

 

A. P. Atmaja et al. / Journal of Applied Research and Technology 155-163 

 

Vol. 23, No. 2, April 2025    158 
 

suit our needs. Pitch is the highness or lowness of speech. It is 
used to control the pitch to create a variety of effects. And 
volume is to control the volume to make the speech easier to 
hear. The text processing process in Google text-to-speech 
system involves the steps shown in Figure 2. 

 
 

 
 
 
 
 
 
 
 

Figure 2. Google text-to-speech system’s flow. 
 

The process begins with a user or application providing a 
text input. This text in the Bahasa Indonesia language was 
taken from the student’s database. A request is formulated to 
the Google text-to-speech API, including the text that wants to 
convert to speech, desired voice settings, and other 
parameters, and the API credentials to authorize the request. 
This ensures that only authorized users or applications can 
access the service. The input text is analyzed to understand its 
structure, grammar, and context. This analysis helps 
determine how individual words and sentences should be 
pronounced, as well as where to add pauses and intonation. 
The text is first tokenized, which means it is divided into 
individual words or syllables. For each token, the TTS engine 
identifies the phonetic transcription. This is a sequence of 
phonemes, which are the smallest units of sound that can 
distinguish one word from another in a language. The 
phonetic transcription of a word is typically determined using 
a dictionary or a statistical model. On the Prosody modeling, 
the TTS engine then models the prosody of the speech, which 
includes the pitch, loudness, and rhythm of the speech. The 
TTS engine then selects a voice that matches the desired 
gender, accent, and other characteristics and then synthesizes 
the speech sounds. The synthesis process is the final step in 
the text-processing process. In this step, the TTS engine 
generates the speech sounds based on the phonetic 
transcription, prosody model, and selected voice. The 
synthesis process is typically carried out using a vocoder, 
which is a device that generates sound from a digital signal. 

At the design stage, an application design will be made 
which includes data structures, software architecture, detailed 
procedures, and interface characteristics. This design process 
aims to make the software understandable before starting to 
write the program. Figure 3 shows the architecture of the 
system proposed. The student caller device will connect to the 
internet to call the student database managed by the student 

management information system (MIS) stored on the State 
Polytechnic of Madiun (PNM) cloud server. This Student MIS 
will be fully managed by the school to manage the data of 
student names that can be called by name by the student 
caller device. A Google text-to-speech library will be used as an 
NLP algorithm on this device. Student data on the cloud server 
will be synchronized with the database on the student's caller 
device that has been installed. It includes synchronizing the 
names of students and also recording the history of the day 
and time the students were called. So that everything will be 
fully documented. It is expected to be more intuitive in 
pronunciation in calling the names of students in Indonesian. 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. System architecture. 

 
The text-to-speech based student caller system has a 

flowchart consisting of four entities, namely Admin, School 
Operator, Student Pickup, and System. The system includes 
IoT hardware and software connected to a cloud server. Figure 
4 shows the flowchart of the system proposed. Admin is the 
owner of this system platform which only consists of one user. 
School operators are schools that use this device. Meanwhile, 
student pickups are people who use this device to call 
students from grades 1 to 6 to be picked up home. Meanwhile, 
the system is a series of devices themselves, both software and 
supporting hardware. 

Description of the system flowchart stages as follows: 
1) The initial stage that must be carried out by Admin, is 

to add school data as a device user. This must be 
done so that this system can be used by schools. This 
school account will be used by the school to manage 
student data that can be called using this device. 

2) After the school gets its account, the school 
(operator) can manage students via a browser using 
the URL address https://panggil.research.pnm.ac.id. 
Management can include adding, changing, deleting, 
and searching for students. At this stage, the data 
managed by the school operator will be stored in a 
cloud database. 

3) The Bot program stored on the calling device that is 
installed at the school will periodically synchronize 
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the cloud database and ensure that the data stored 
in the cloud database will be the same as the 
database stored in the device database. Both 
databases use MySQL. Hence, the information 
displayed on the student caller device will be the 
same as the information on the student management 
website. 

Student pick-ups can call the students they want to pick up 
by selecting a nickname via the touch screen on the device 
themself. Once a name is selected, the loudspeaker will sound 
the name. This happens because the artificial intelligence (AI) 
program on the device being developed has translated the 
text of the name stored in the database into a sound with the 
same intuition as that spoken by humans. 

 

 
 

Figure 4. System’s flowchart. 
 

2.3. Implementation 
To implement this device requires some hardware. After the 
hardware is assembled, a program is then given to provide the 
desired instructions. This developed device implements NLP-
based TTS technology to call students via loudspeaker who 
have been picked up home by the pick-up students 
independently at school using a touchscreen by utilizing the 
Google text-to-speech (gTTS) library using the Python 3.8 
programming language and runs on a Mini PC platform with  
 

Intel Atom Z3735F 1.33Ghz CPU specifications, 2GB DDR3 RAM, 
32GB eMMC Storage, HDMI Video & Audio Output, 3.5mm 
Audio Output, Networking AP6212 Support IEEE 802.11b/g/n, 
Fast Ethernet 10 /100Mbps. The results of application design 
on touchscreen devices are shown in Figure 5. 

 

 
 

Figure 5. Application design results on touchscreen devices. 
 
Web-based applications are used for the administration 

and management of student data that will be used by student 
caller devices. All web-based applications are built using the 
Laravel version 9 framework using the PHP programming 
language version 8.0. The interface of this application is made 
in such a way that it can be accessed well via PC, tablet, or 
smartphone. Only certain users can access this web 
application. The server for this system is located at PNM which 
can be accessed using the URL 
https://panggil.research.pnm.ac.id. 

 
3. Results and discussion 

 
The self-student caller device has been successfully installed 
at the school and has been tested. This device is connected to 
the student management system on the server, so the data is 
synchronized. The synchronization process occurs 
periodically between the server and the device, according to 
the flowchart in Figure 3. This device can be installed on the 
wall in a place that is easily accessible to those who pick up 
their children when they come home from school so that those 
who pick them up can access this device independently to call 
the students they want to pick up. Figure 6 shows the design 
for placing the device on a wall which will later be protected 
with iron brackets to maintain the safety of the device when 
not in use. The bracket has two security locks, namely a lock 
on the front side of the screen for daily use of the device and a 
lock on the back side to lock the back of the device which 
consists of the electrical circuit and the Mini PC. Figure 7 shows 
a picture of the back of the device. 
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Figure 6. Result of device’s implementation. 
 

 
 

Figure 7. Back side of the device. 
 
On the student’s management website, which can be 

accessed at the URL https://panggil.research.pnm.ac.id, it can 
only be accessed by previously registered users. Below are 
shown pictures of the display of student management on the 
student manager's website. Figure 8 is a history of student 
calls that have been made. Users can see detailed information 
per student. While Figure 9 is a chart of student calls by day. 

 

 
 

Figure 8. Student history called webpage  
(school operator page). 

 
 

Figure 9. Number of daily call charts  
(school operator page). 

 
Text-to-speech-based self-caller natural language 

processing (NLP) devices have been used to call students 
independently by schools that use them (Atmaja et al., 2023). 
This device has communicated well with the server located at 
PNM. The data stored on the PNM server is the same as the 
data stored on the device. The system synchronizes student 
data and student call history on school devices and servers 
periodically, namely every 10 seconds. This is done by a Bot 
that has been planted on the device. Therefore, the 
synchronization process only occurs when the device installed 
at the school is on. The system can change the text of student’s 
names that have been stored in the database into sound 
properly so that the process of calling students using 
connected loudspeakers can be heard clearly. Figure 10 below 
shows the devices used by the school. 

 

 
 

Figure 10. Use of the device (touchscreen). 
 
This implementation of a TTS-based caller device presents 

several advantages and unique features. Similar research by 
Keelor et al. (2023) on TTS technology in educational 
environments focused on reading assistance rather than 
administrative tasks. While their system demonstrated the 
utility of TTS for learning enhancement, it did not address the 
logistical aspect of student management as our device does. 
Another study by Meurers  (2020) utilized NLP for interactive 
educational tools, primarily aimed at language learning. That 
study underscored the importance of real-time text-to-speech 
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conversion but did not explore the potential of such 
technology for operational efficiency in schools. Our device 
differentiates itself by integrating seamlessly with the existing 
student management system and providing real-time updates 
and synchronization. The synchronization interval of every 10 
seconds ensures that the data remains current and accurate, 
which is critical for operational reliability. Additionally, the 
device's implementation on a low-specification Mini PC 
platform makes it a cost-effective solution compared to the 
higher-end hardware required in other studies. Moreover, the 
use of the Google text-to-speech (gTTS) library within a Python 
programming environment highlights the accessibility and 
adaptability of open-source tools in creating practical AI 
applications. This approach not only reduces development 
costs but also allows for easier modifications and updates, as 
compared to proprietary solutions used in previous research. 

 
4. Conclusions 

 
A self-student caller device that implements text-to-speech 
based on natural language processing (NLP) has been 
successfully developed. This system is completely dependent 
on the internet because it uses a server that runs online and is 
dependent on the online libraries used. Users can 
independently choose the name of the student they will pick 
up via a 15.6-inch touchscreen that has been installed with an 
NLP device based on Google text-to-speech system using the 
Python programming language that has been developed. As a 
result, the name text in the database can be converted into 
sound by the application well according to the Indonesian 
language in general. This device will continue to communicate 
with the server asynchronously for a certain period time. In 
managing it, users will access the student management 
information system website online from anywhere and at any 
time, and the Bot program that has been developed will 
synchronize when the devices installed in the school are 
turned on. The self-student caller device not only provides a 
novel application of TTS technology in the administrative 
context but also sets a benchmark for future developments in 
the use of AI in school environments. By offering a practical, 
cost-effective solution that enhances operational efficiency, 
this research contributes significantly to the field and opens 
up new avenues for further innovation in educational 
technology. 

The device produced from this research has an impact on 
increasing the competitiveness of the school, where parents 
will be more satisfied in sending their children to schools that 
provide this independent student calling service. The 
implementation of this device can also create a more orderly 
school atmosphere, especially during homecoming hours. 
This provides convenience for parents because it reduces the 
potential for confusion or errors when picking up children, 

which can also increase student safety in the school 
environment. Meanwhile, the impact on the national 
education strategy, this TTS device contributes to the 
government's vision to integrate technology into the national 
education system. The use of this technology also supports 
the Indonesian government's program to accelerate digital 
transformation in various fields, including education. With its 
low cost and minimal technical specifications, this tool makes 
it easier for schools with limited budgets to adopt new 
technology. 
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