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Abstract: In recent years, the integration of Natural Language Processing (NLP) techniques with chatbot 
development has gained significant traction, offering innovative solutions to various domains. This survey 

delves into the realm of chatbot development specifically tailored for handling admission-related voice 

queries in educational institutions. By leveraging NLP advancements, the objective is to construct 

intelligent response systems capable of comprehending diverse user inputs and providing contextually 

appropriate assistance. The survey begins with an exploration of fundamental NLP concepts, including 

tokenization, part-of-speech tagging, named entity recognition, and sentiment analysis, laying the 

groundwork for chatbot development. Crucially, the integration of speech recognition technology enhances 

the chatbot's accessibility, catering to users who prefer voice-based interactions. Addressing challenges 

inherent in NLP-powered chatbot development, such as handling ambiguous queries and ensuring data 

privacy, this survey discusses strategies for mitigating these obstacles through iterative development and 

continuous improvement. The anticipated outcomes encompass an enhanced user experience, streamlined 

interactions, reduced administrative challenges, improved system efficiency, and an optimized balance 

between linguistic sophistication and practical functionality. This survey contributes to the advancement of 

conversational agents, particularly in addressing the unique requirements of admission processes in 

educational settings. 
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1.  INTRODUCTION 

In recent years, the amalgamation of Natural Language 

Processing (NLP) techniques with chatbot development has 

propelled the evolution of conversational agents across 

various domains. These intelligent systems, equipped with 

sophisticated linguistic capabilities, offer seamless 

interactions with users through natural language interfaces. 

One particularly promising application of NLP-powered 

chatbots lies in the domain of educational institutions, where 

they serve as invaluable tools for handling admission-related 

queries. As prospective students navigate the complex 

landscape of admission procedures, they often encounter 

challenges such as accessing relevant information, clarifying 

doubts, and understanding application requirements. 

Traditional methods of addressing these queries through 

static web pages or manual assistance may prove insufficient 

in catering to the diverse needs and preferences of users. 

Against this backdrop, the development of chatbots 

tailored specifically for admission-related voice queries 

emerges as a compelling solution. By harnessing the power 

of NLP, these chatbots can intelligently process natural 

language inputs, understand user intents, and provide 

contextually relevant responses in real-time. The integration 

of speech recognition technology further enhances the 

accessibility of these systems, allowing users to interact 
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effortlessly through spoken language. Such advancements not 

only streamline the admission process but also significantly 

improve the user experience by offering prompt and 

personalized assistance  [1] . 

This survey aims to delve into the intricacies of chatbot 

development with NLP for admission voice queries, 

exploring the underlying techniques, challenges, and 

potential solutions. Through a comprehensive examination of 

existing literature and research findings, this survey seeks to 

provide insights into the state-of-the-art approaches in 

building intelligent response systems tailored for admission-

related interactions. By synthesizing knowledge from diverse 

sources, this survey endeavors to offer a holistic 

understanding of the key components involved in the 

development of NLP-powered chatbots for admission 

processes. 

The journey into the realm of chatbot development for 

admission voice queries begins with an exploration of 

fundamental NLP concepts. Understanding the building 

blocks of NLP, including tokenization, part-of-speech 

tagging, named entity recognition, and sentiment analysis, 

lays the foundation for the subsequent stages of chatbot 

development. These foundational concepts form the basis for 

equipping chatbots with the ability to comprehend and 

process natural language inputs effectively. 

Central to the development of chatbots for admission 

voice queries is the integration of speech recognition 

technology. By enabling chatbots to understand and respond 

to spoken language inputs, speech recognition technology 

enhances the accessibility and user-friendliness of these 

systems [2]. Users can interact with the chatbot seamlessly, 

without the need for typing or navigating complex interfaces. 

This feature is particularly relevant in educational settings, 

where prospective students may prefer voice-based 

interactions for convenience and efficiency. 

While the integration of NLP and speech recognition 

technologies holds immense potential for improving the 

admission process, it also presents various challenges. 

Developing NLP-powered chatbots requires addressing 

issues such as handling ambiguous queries, continuous 

learning to adapt to changing admission policies, and 

ensuring data privacy and security [3]. Strategies for 

mitigating these challenges are crucial for the successful 

deployment and operation of intelligent response systems in 

educational institutions. 

Through this survey, we aim to explore the landscape of 

chatbot development with NLP for admission voice queries 

comprehensively. By synthesizing existing research and 

identifying key insights, we seek to provide guidance for 

researchers, developers, and practitioners in this rapidly 

evolving field. By understanding the underlying techniques, 

challenges, and potential solutions, stakeholders can 

contribute to the advancement of intelligent response systems 

tailored for admission processes, ultimately enhancing the 

efficiency and user experience in educational institutions. 

 

2. LITERATURE REVIEW 

 In recent years, the proliferation of chatbots across 

various domains has been driven by advancements in 

artificial intelligence (AI) and natural language processing 

(NLP) technologies. This literature review explores several 

key studies that shed light on the development, application, 

and challenges of chatbots in different sectors. 

In Adam, Wessel, and Benlian [4] investigated the role of 

AI-based chatbots in customer service and their impact on 

user compliance. Their study, published in Electronic 

Markets, delved into how chatbots leverage AI to enhance 

customer service interactions and influence user behavior, 

highlighting the importance of user compliance in chatbot-

mediated interactions. 

Ayanouz, Abdelhakim, and Benhmed [5] proposed a 

smart chatbot architecture based on NLP and machine 

learning for healthcare assistance. Presented at the 3rd 

International Conference on Networking, Information 

Systems & Security, their research focused on developing an 

intelligent system capable of providing personalized 

healthcare support through natural language interactions. 

Al-Rasyid et al. [6] explored the integration of IoT and 

chatbot technologies for aquaculture, incorporating NLP for 

data processing. Published in TELKOMNIKA, their study 

demonstrated how chatbots, combined with IoT devices, 

could optimize aquaculture processes through natural 

language interaction, highlighting the potential for 

automation in agricultural sectors. 

Abdellatif et al. [7] conducted a study on the challenges in 

chatbot development, analyzing Stack Overflow posts. 

Presented at the 17th International Conference on Mining 

Software Repositories, their research aimed to identify 

common issues and hurdles faced by developers in building 

chatbot systems, providing insights into the complexities of 

chatbot development. 

Sari et al. [8] discussed chatbot developments in the 

business world, examining their applications across various 

industries. Published in the Advances in Science, Technology, 

and Engineering Systems Journal, their study provided 

insights into the adoption of chatbots for enhancing customer 

service, marketing, and business operations, highlighting 

their potential for improving efficiency and customer 

satisfaction. 
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Oh, Hur, and Kim [9] presented a natural language 

processing model for data visualization interaction within a 

chatbot environment. Their research, published in KIPS 

Transactions on Computer and Communication Systems, 

focused on integrating NLP capabilities into data 

visualization tools, enabling users to interact with visualized 

data through natural language queries. 

Tommy, Kirana, and Riska [10] explored the combination 

of NLP and entity extraction techniques for developing an 

academic chatbot. Presented at the 8th International 

Conference on Cyber and IT Service Management (CITSM), 

their study demonstrated how entity extraction enhances the 

chatbot's understanding of academic-related queries, 

improving its ability to provide relevant and accurate 

responses. 

Singh and Thakur [11] conducted a survey of various AI 

chatbots based on the technology used. Their research, 

presented at the 8th International Conference on Reliability, 

Infocom Technologies, and Optimization (ICRITO), 

provided an overview of different chatbot implementations, 

highlighting the diversity of approaches and technologies 

employed in chatbot development. 

Smutny and Schreiberova [12] reviewed educational 

chatbots designed for the Facebook Messenger platform. 

Published in Computers & Education, their study examined 

the features and functionalities of educational chatbots, 

emphasizing their potential to support learning and 

engagement in educational settings. 

Wijaya, Rahmaddeni, and Zoromi [13] focused on 

designing a chatbot information service for new student 

registration based on AIML and machine learning. Their 

research, published in the Journal of Artificial Intelligence 

and Applications, highlighted the role of chatbots in 

facilitating administrative processes in educational 

institutions. 

Gbenga, Oluwafunto, and Oluwatobi [14] proposed an 

improved rapid response model for university admission 

enquiry systems using chatbots. Published in the 

International Journal of Computer, their study addressed the 

need for efficient and user-friendly admission enquiry 

systems, demonstrating the potential of chatbots to enhance 

customer service and streamline administrative processes in 

higher education institutions. 

Huang, Zhu, and Gao [15] addressed the challenges in 

building intelligent open-domain dialog systems. Published 

in ACM Transactions on Information Systems, their work 

explored the complexities associated with creating chatbots 

capable of engaging in meaningful conversations across 

diverse topics, highlighting the need for robust natural 

language understanding and generation capabilities. 

Rapp, Curti, and Boldi [16] conducted a systematic 

literature review on the human side of human-chatbot 

interaction. Their research, published in the International 

Journal of Human-Computer Studies, provided insights into 

user perceptions, attitudes, and behaviors when interacting 

with text-based chatbots, shedding light on the factors 

influencing user satisfaction and trust. 

Nguyen et al. [17] introduced the EU-chatbot, a chatbot 

designed for admission purposes at the National Economics 

University. Published in Computers and Education: Artificial 

Intelligence, their study demonstrated the application of 

chatbot technology in educational settings, focusing on 

streamlining admission processes and providing timely 

assistance to prospective students. 

Nguyen, Tran, and Pham [18] proposed an ontology-

based integration of knowledge base for building an 

intelligent searching chatbot. Their research, published in 

Sensors and Materials, emphasized the importance of 

structuring knowledge to enhance the chatbot's ability to 

retrieve relevant information and respond effectively to user 

queries. 

Gunawan et al. [19] developed an intelligent Telegram 

chatbot using natural language processing techniques. 

Presented at the 7th International Conference on Wireless 

and Telematics, their work showcased the practical 

implementation of chatbot technology in messaging 

platforms, facilitating efficient communication and 

information retrieval. 

Ayanouz, Abdelhakim, and Ahmed [20] presented an 

intelligent chatbot utilizing NLP and TF-IDF algorithm for 

text understanding in the medical field. Published in the 

proceedings of the NICE2020 International Conference, their 

study highlighted the potential of chatbots to assist healthcare 

professionals and patients by understanding and processing 

medical-related inquiries. 

Christopherjames et al. [21] introduced a natural language 

processing-based human assistive health conversational agent 

designed for multi-users. Presented at the Second 

International Conference on Electronics and Sustainable 

Communication Systems, their work focused on leveraging 

chatbots to provide personalized health assistance, 

demonstrating the potential of NLP in improving healthcare 

services. 

Okonkwo and Ade-Ibijola [22] conducted a systematic 

review on chatbot applications in education. Published in 

Computers and Education: Artificial Intelligence, their study 

provided insights into the diverse educational contexts where 

chatbots are employed, highlighting their role in facilitating 

learning activities, providing personalized feedback, and 

enhancing student engagement. 



International Journal of Technology Research and Management 
ISSN (Online): 2348-9006 

  Vol 11 Issue 03 March 2024 
 

 

 

 
 

Paper ID: 2024/IJTRM/3/2024/45389           4 

 

Jadhav, Mulani, and Jadhav [23] explored the design and 

development of a chatbot based on reinforcement learning 

principles. Their research, published in Machine Learning 

Algorithms for Signal and Image Processing, focused on 

enhancing chatbot performance through adaptive learning 

mechanisms, showcasing advancements in chatbot 

technology driven by machine learning techniques. 

Siswanto et al. [24] developed an interview bot using 

NLP and machine learning approaches. Published in the 

International Journal of Technology, their work demonstrated 

the application of chatbots in streamlining interview 

processes, emphasizing the importance of NLP in 

understanding and responding to interview-related inquiries. 

Wong [25] proposed the design of an intelligent chatbot 

with NLP capabilities to support learners. Presented in the 

Journal of Physics: Conference Series, their study highlighted 

the potential of chatbots in educational settings, particularly 

in providing personalized learning experiences and adaptive 

feedback to learners. 

Khurana et al. [26] conducted a comprehensive review on 

the state of the art, current trends, and challenges in natural 

language processing. Their work, published in Multimedia 

Tools and Applications, provided a comprehensive overview 

of NLP techniques, algorithms, and applications, laying the 

groundwork for understanding the advancements in chatbot 

development. 

Pandey et al. [27] developed a mental healthcare chatbot 

based on NLP and deep learning approaches. Published in the 

International Journal of Information Technology, their 

research demonstrated the potential of chatbots in mental 

health support, emphasizing the importance of personalized 

and context-aware interactions. 

Nguyen et al. [28] designed an intelligent educational 

chatbot for information retrieval based on integrated 

knowledge bases. Presented in the IAENG International 

Journal of Computer Science, their study showcased the 

integration of NLP and knowledge base systems to enhance 

the chatbot's ability to provide relevant educational resources 

and support to users. 

Zhou et al. [29] conducted a proof-of-concept pilot study 

on an artificially intelligent chatbot designed to promote 

COVID-19 vaccination. Published in Digital Health, their 

research demonstrated the use of chatbots in public health 

campaigns, highlighting their potential in disseminating 

information and promoting health behaviors. 

Kasthuri and Balaji [30] proposed a chatbot using long 

short-term memory algorithms for natural language 

processing and deep learning. Presented in Materials Today: 

Proceedings, their work showcased advancements in deep 

learning techniques for improving chatbot performance in 

understanding and generating natural language responses. 

Aloqayli and Abdelhafez [31] developed an intelligent 

chatbot for admission in higher education. Published in the 

International Journal of Information and Education 

Technology, their study focused on streamlining admission 

processes using chatbot technology, highlighting the 

importance of user-friendly interfaces and efficient 

information retrieval mechanisms. 

These studies collectively contribute to the evolving 

landscape of chatbot development and natural language 

processing applications, demonstrating the diverse domains 

and contexts where chatbots are employed to enhance user 

experiences and support various tasks and activities. 

 

3. CONCLUSION 

In this paper, the extensive literature reviewed in this 

study reflects the burgeoning interest and advancements in 

natural language processing (NLP) and chatbot development 

across diverse domains. From the foundational research on 

deep learning for NLP to the practical applications of 

chatbots in healthcare, education, business, and beyond, the 

landscape of AI-driven conversational agents is rapidly 

evolving.  

In conclusion, the reviewed literature provides a 

comprehensive overview of the current state, challenges, and 

future directions in NLP and chatbot development. As 

researchers and practitioners continue to innovate and refine 

chatbot technology, there is immense potential for these AI-

driven conversational agents to revolutionize various aspects 

of human-computer interaction and service delivery in the 

digital age. 
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