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Abstract 
With the continuous advancement of digital education, intelligent voice classroom 

technology has shown great potential in enhancing the quality and efficiency of interactive 
teaching. This study employs qualitative methods based on in-depth interviews with three 
experts in the field (coded as Expert A, Expert B, and Expert C) to explore the current 
application status, challenges, and optimisation strategies of intelligent voice classroom 
technology in interactive teaching at a higher normal university P in Henan Province, China. 
The findings reveal that intelligent voice classroom technology significantly enhances student 
interaction and engagement and supports personalised learning paths. However, 
technological limitations, uneven distribution of educational resources, and acceptance 
issues remain key factors restricting its widespread application and effectiveness. Based on 
these findings, the paper proposes a series of recommendations to optimise the application 
of intelligent voice classroom technology in the educational field. These include strengthening 
teacher training, improving technological accessibility, and ensuring equity. These 
recommendations are intended to promote the effective application of intelligent voice 
classroom technology in education, facilitating its continuous development and optimisation 
in interactive teaching. By integrating professional knowledge and practical experiences from 
different perspectives, this study provides in-depth insights into the application of intelligent 
voice classroom technology in interactive teaching. It proposes practical strategies for the 
development of educational technology. This is important for enhancing the quality of higher 
education and promoting technological innovation. 
Keywords: Intelligent Voice Classroom, Interactive Teaching, Qualitative Study, Educational 
Technology, Personalized Learning. 
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Introduction 
With the rapid development of information technology and the advent of the intelligent 

era, the field of education is undergoing unprecedented transformations. With the rapid 
development of information technology, intelligent technology has become a key force 
driving educational innovation and reform. In particular, intelligent voice classroom 
technology, as a significant technology in the field of artificial intelligence, not only changes 
the traditional modes of information retrieval and virtual assistant services but more 
importantly, it is revolutionizing educational teaching methods. The introduction of intelligent 
voice technology has made teaching interactions more natural and efficient, greatly 
enhancing learning experiences and educational quality. The application of intelligent voice 
classroom technology, a key technology in artificial intelligence, has begun demonstrating its 
vast potential across various sectors. In education, the application of intelligent voice 
classroom technology is not limited to providing information retrieval and virtual assistant 
services; more importantly, it is revolutionising traditional teaching and learning methods 
(Deng et al., 2019).  

 
Particularly in interactive teaching, it has shown great potential in promoting teaching 

interaction, enhancing student learning experiences, and supporting personalised learning 
(Korkmaz, 2019). Despite the potential benefits of intelligent voice classroom technology, 
there are significant gaps in our understanding of its full capabilities and limitations in real-
world educational settings. Current applications often focus on basic functionalities without 
tapping into the deeper, more transformative educational potential such technology could 
offer. Moreover, existing studies have not sufficiently addressed the challenges of integrating 
this technology in diverse educational contexts, where factors such as technological readiness, 
teacher acceptance, and educational equity play crucial roles. This study seeks to fill these 
gaps by investigating the practical applications and challenges of intelligent voice technology 
in interactive teaching environments. By exploring these areas, this research aims to 
contribute valuable insights into how these technologies can be better tailored and optimized 
for educational use, ultimately supporting more effective learning outcomes. Recognizing the 
transformative potential of intelligent voice classroom technology, this study goes beyond 
merely documenting its current uses and challenges. It aims to demonstrate how this 
technology can significantly enhance educational outcomes and address systemic issues 
within the educational sector. The research findings are expected to provide strategic insights 
for educational practitioners on implementing and maximizing the benefits of intelligent voice 
technology effectively.  

 
Additionally, this study offers crucial guidance for policymakers on creating supportive 

frameworks that promote technological equity and accessibility in education. By addressing 
these critical areas, the research contributes to the broader discourse on educational 
innovation, offering a blueprint for leveraging technology to foster a more engaging and 
inclusive learning environment. This study not only investigates the current applications and 
challenges of intelligent voice classroom technology but also evaluates its effectiveness in real 
educational settings. By conducting in-depth analyses and gathering empirical evidence, the 
research aims to validate the utility of this technology in enhancing teaching efficiency, 
student engagement, and learning outcomes.  
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The practical application of the findings will showcase how intelligent voice technology 
can be integrated into daily teaching practices, making it a valuable tool for educational 
innovation. Furthermore, the study will offer insights into the scalability of this technology 
across different educational levels and contexts, highlighting its versatility and broad 
applicability. With the proliferation of smart devices and advancements in voice recognition 
technology, the application prospects of intelligent voice classroom technology in education 
are broad, promising improved teaching efficiency and quality through more natural 
interaction methods (Y. et al., 2022). The demand for this technology in the education sector 
is growing due to its significant potential to enhance interactivity and personalized learning 
pathways. Although initial research and applications have shown success, there are still many 
unexplored areas and challenges in fully realizing the educational potential of intelligent voice 
classroom technology. Therefore, this study aims to delve deeply into the current application 
status, challenges, and optimization strategies of intelligent voice classroom technology in 
interactive teaching, to provide a scientific basis and practical guidance for the further 
development of educational technology. 

 
However, despite the numerous advantages of intelligent voice classroom technology, 

its application in education also faces considerable challenges (Gao et al., 2022). 
Technological limitations, uneven distribution of educational resources, the adaptability of 
teachers and students to technology, and the long-term impact on educational quality and 
outcomes are pressing issues that need to be addressed. Therefore, exploring the effective 
application of intelligent voice classroom technology in interactive teaching and identifying 
and addressing these challenges is of significant importance for developing intelligent voice 
classroom technology (Jing, 2022). 

 
This study explores the current application status of intelligent voice classroom 

technology in interactive teaching, analyse the challenges faced, and proposes corresponding 
optimisation strategies (Badshah et al., 2023). Through qualitative research methods and in-
depth interviews with three experts from different backgrounds at a higher normal university 
P in Henan Province, China, this study hopes to reveal the potential of intelligent voice 
classroom technology in promoting educational interaction and personalised learning, as well 
as the practical difficulties in its application (Yang et al., 2020). 

 
The significance of this study lies in its in-depth analysis and discussion of the application 

of intelligent voice classroom technology in interactive teaching. It not only provides 
references and guidance for educational practitioners on applying intelligent voice classroom 
technology but also offers empirical foundations for the research and development of 
educational technology, thereby promoting the improvement of educational quality and the 
continuous development of educational technology (Deng et al., 2019). Additionally, this 
study attempts to provide strategies and suggestions to address the challenges encountered 
in the application of intelligent voice classroom technology, pointing out directions for future 
applications and research in educational technology (Korkmaz, 2019). 

 
Literature Review 
1 The Development and Educational Application of Intelligent Voice Classroom Technology 

In recent years, with the enhancement of computing power and algorithm optimisation, 
the application of intelligent voice classroom technology in the education field has become 
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increasingly widespread (Korkmaz, 2019). Research indicates that intelligent voice classroom 
technology can effectively support teaching management, assist language learning, and 
promote personalised learning for students, thus bringing innovation to traditional 
educational models (Yang et al., 2020). The integration of cloud computing, artificial 
intelligence, and mobile computing further enhances the potential of these technologies in 
educational settings (Li & Wu, 2023). 

 
2 Theoretical Foundations and Practical Research on Interactive Teaching 

Interactive teaching, as a student-centred teaching method, emphasises interaction 
between teachers and students and among students themselves (Shi, 2022). Vygotsky's 
sociocultural theory and Piaget's constructivist theory provide the theoretical foundation for 
interactive teaching, positing that learning is a cognitive process through social interaction 
(Jing, 2022). Practical research highlights that effective interactive teaching can foster critical 
thinking, enhance learning motivation, and improve learning outcomes (Y. et al., 2022). 

 
3 The Application of Qualitative Research in the Field of Educational Technology 

Through data collection and analysis, qualitative research methods explore behaviours, 
attitudes, and experiences, offering deep insights into educational technology (Zhang et al., 
2019). In studies on the educational application of intelligent voice classroom technology, 
qualitative research helps reveal teachers' and students' perceptions, challenges encountered 
during use, and the actual impact of the technology, providing empirical support for the 
development of educational technology (Terzopoulos & Satratzemi, 2019). 

 
4 Theoretical Framework 

This study constructs a conceptual model guided by social constructivism theory and the 
technology acceptance model. Social constructivism emphasises that knowledge is 
constructed through social interaction, while the technology acceptance model explains the 
psychological process of users accepting and using new technologies. Combining these two 
theories, this study explores how intelligent voice classrooms facilitate educational 
interaction and analyses the factors influencing their application in the educational field. 

 
Research Methodology 

This study adopts a qualitative research design, including sample selection, developing 
an interview guide, and data collection and analysis strategies. Firstly, based on the research 
objectives, three representative experts from a higher normal university P in Henan Province 
were selected as interview subjects (Ponce et al., 2022). Secondly, according to the research 
questions, a detailed interview guide was developed to ensure an in-depth exploration of the 
application and challenges of intelligent voice classroom technology in interactive teaching 
(Leko et al., 2021). During data collection, semi-structured interviews were conducted to 
obtain rich and deep qualitative data. Finally, through content analysis, the collected data 
were coded and thematically analysed to reveal the key influencing factors and optimisation 
strategies for applying intelligent voice classroom technology in the educational field (Burdine 
et al., 2021). 

 
Data Collection 

The data collection process of this study adhered to the principles of qualitative research, 
employing semi-structured in-depth interviews with three experts from a higher normal 
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university (coded as P) in Henan Province, China. During this process, this research carefully 
selected three representative experts from different fields of educational technology to 
provide valuable perspectives and deep insights for the study (Gusho et al., 2023). 

 
Expert A is a senior professor with extensive experience in the research and application 

of intelligent classroom technology. He profoundly understands how intelligent voice 
technology promotes student interaction and engagement. Expert B is the Chief Technology 
Officer of an educational technology company and has accumulated rich experience in 
developing and practically applying intelligent voice teaching platforms. Expert C is a 
policymaker focusing on educational technology policy research, particularly concerning the 
equity and accessibility of intelligent voice classroom technology. These experts represent 
diverse perspectives on applying intelligent voice classroom technology in the educational 
field: academic research, technical practice, and policy making. Before the interviews, our 
research team developed a series of open-ended questions designed to guide the experts in 
sharing their insights and experiences regarding applying intelligent voice classroom 
technology, the challenges faced, and potential optimisation strategies. The interviews were 
conducted face-to-face, each lasting approximately 20 to 30 minutes to accommodate the 
experts' schedules and ensure thorough discussions. 

 
To ensure the accuracy and completeness of the data, this research employed a dual 

recording method during the interviews. First, with the prior consent of the experts, this 
research recorded the entire interview process using audio devices. Second, team members 
took real-time notes, documenting key information and viewpoints while respecting the 
interviewees' privacy. After the interviews, the audio recordings were transcribed into textual 
data for subsequent analysis. 

 
Data Analysis 

The research employed content analysis in the data analysis stage to systematically 
organise, code, and thematically analyse the interview transcripts. Initially, each research 
team member independently read through all the interview transcripts and preliminarily 
marked key concepts and viewpoints in the texts (Park, 2019). Subsequently, through team 
discussions, the preliminarily marked content was categorised, forming a series of 
predetermined codes as follows: 

Coding Themes Description Experts Key Quotations 

Application 
Status of 
Technology 

Overview of the application of 
intelligent voice classroom 
technology in education and 
interactive teaching 

A, B, C 
"Making teaching more 
personalised and 
dynamic." 

Successful 
Cases 

Sharing successful applications 
and specific outcomes of 
intelligent voice classroom 
technology in education 

A, B 

"Conversation-based 
learning systems have 
improved the learning 
experience." 

Promoting 
Student 
Engagement 

Exploring how intelligent voice 
classroom technology enhances 

A, B, C 
"Increased student 
engagement through 
personalised feedback" 
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Building on the predetermined codes, this research further refined the text through 

detailed coding, comparing, merging, and elaborating to determine the thematic codes of the 
study ultimately. For each theme, this research conducted an in-depth data analysis, 
extracting the experts' viewpoints, experiences, and suggestions while paying attention to the 
similarities and differences between their perspectives (Xu & Zammit, 2020). This process 
revealed the key influencing factors, major challenges, and potential optimisation strategies 
for applying intelligent voice classroom technology in interactive teaching, providing empirical 
foundations and theoretical references for future research (Constantinou et al., 2023). 

student engagement and 
personalised learning 

Technical 
Challenges 

Discussing the main technical 
challenges encountered in 
implementing intelligent voice 
classroom technology 

A, C 

"Understanding and 
adaptability are the 
current major technical 
challenges." 

Educational 
Resource 
Inequality 

Analysing whether intelligent 
voice classroom technology 
exacerbates the unequal 
distribution of educational 
resources 

B, C 
"Technology promotion 
needs to focus on its 
accessibility and equity." 

Adaptability 
Challenges 

Describing the challenges 
educators and students face in 
adapting to intelligent voice 
classroom technology. 

A, B 

"Improving usability and 
accessibility is key to 
addressing adaptability 
challenges." 

Optimisation 
Strategies 

Proposing strategies to optimise 
the application of intelligent voice 
classroom technology in 
education 

A, B 

"Improve voice 
recognition algorithms to 
enhance learning 
interaction." 

Promotion and 
Practice 
Suggestions 

Discussing specific strategies and 
practical suggestions to address 
challenges and promote the 
effective use of intelligent voice 
classroom technology 

A, C 

"Develop more 
applications based on 
educational psychology 
principles." 

Policy and 
Developer 
Actions 

Exploring actions that education 
policymakers and technology 
developers should take to 
promote the sustainable 
development of intelligent voice 
classroom technology 

B, C 

"Invest in infrastructure, 
formulate supportive 
policies, and ensure 
equitable access to 
technology." 

Thematic Categories Description 

Application of 
Technology and 
Educational Outcomes 

This paper explores the current application status of intelligent 
voice classroom technology in education, particularly in 
interactive teaching. It includes an analysis of successful cases 
and how the technology enhances student engagement and 
personalised learning. 
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Research Results 
1 Application Status and Effectiveness Analysis of Intelligent Voice Classroom Technology in 
Interactive Teaching 

The study found that intelligent voice classroom technology has achieved preliminary 
applications and outcomes in interactive teaching. At a higher normal university (coded as P) 
in Henan Province, this technology assists language learning, facilitates interactive 
questioning, and delivers personalised learning content. Experts generally believe this 
technology can significantly enhance students' motivation and engagement, particularly in 
language learning and practice (Tao, 2019). Through interactive learning enabled by 
intelligent voice technology, students receive immediate feedback, effectively improving 
learning efficiency (Sanchez-Gonzalez et al., 2023). 

 
However, the application of intelligent voice classroom technology is not without 

limitations. Currently, its use is largely concentrated on the auxiliary functions of classroom 
teaching, while its application in course design, teaching evaluation, and learning behaviour 
analysis is relatively limited (Umetani et al., 2023). This restricts the broader application of 
intelligent voice classroom technology in the educational field (Jing, 2022). 

 
2 Discussion of Major Challenges and Issues 

Despite the promising application prospects of intelligent voice classroom technology, 
several challenges have been encountered in its practical application. According to expert 
interviews, these challenges mainly include The accuracy of recognition and natural language 
processing capabilities of intelligent voice classroom technology need improvement, 
especially in handling complex contexts and dialects (Lei, 2021). There is an unequal 
distribution of intelligent voice educational resources, particularly in remote areas where 
students have fewer opportunities to access and use this technology. Some teachers and 
students have low acceptance and adaptability to new technology and lack the necessary 
technical training and psychological preparation (Shi, 2022). 

 
3 Optimization Strategies and Practical Suggestions 

Challenges and 
Obstacles 

Analyzes the technical challenges encountered during the 
implementation of intelligent voice classroom technology, 
issues of educational resource inequality, and the adaptability 
challenges faced by educators and students. It examines the 
impact of these challenges on educational practice. 

Optimisation Strategies 
and Promotion Practices 

Based on the identified challenges, it proposes strategies to 
optimise the application of intelligent voice classroom 
technology in education and offers specific promotion practice 
suggestions aimed at improving the educational effectiveness 
and dissemination of the technology. 

Policy 
Recommendations and 
Development Directions 

Explores the necessary policy support and action guidelines for 
technology developers to promote the sustainable 
development of intelligent voice classroom technology in the 
educational field. It emphasises the importance of equitable 
access and investment in infrastructure. 
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To address the above challenges, this study proposes the following optimisation 
strategies and practical suggestions: Continuously invest in the research and development of 
intelligent voice classroom technology, especially to improve the accuracy of voice 
recognition and the capabilities of natural language processing to meet more diverse teaching 
needs (Long & Wang, 2021). Through policy guidance and financial support, promote the 
balanced distribution of intelligent voice educational resources across different regions and 
types of schools to bridge the digital divide. Organise systematic technical and psychological 
adaptation training to improve the acceptance and usage capabilities of intelligent voice 
classroom technology among teachers and students (Yang et al., 2020). 

 
Discussion 
1 Potential and Limitations of Intelligent Voice Classroom Technology 

The findings of this study reveal the significant potential of intelligent voice classroom 
technology in interactive teaching, particularly its value in enhancing student engagement, 
promoting personalised learning, and improving language learning efficiency. This technology 
brings new possibilities to the educational field by providing immediate feedback and 
supporting multimodal learning interactions (Butler, 2020). However, the limitations of 
technological implementation, the unequal distribution of resources, and the adaptability 
issues in educational practice constitute major obstacles to the widespread application of 
intelligent voice classroom technology (Yan et al., 2020). 
 
2 Novelty and Contribution Compared to Existing Literature 

Compared to existing literature, this study demonstrates novelty and contribution in 
several aspects. Firstly, through in-depth interviews from the practitioners' perspective, this 
study systematically explores the current application status and challenges of intelligent voice 
classroom technology in interactive teaching, filling a gap in empirical research in this field 
(Tao, 2019). Secondly, by comparative analysis, this study reveals the specific application 
effects and existing issues of intelligent voice classroom technology in educational practice, 
providing new perspectives and data support for subsequent research (Terzopoulos & 
Satratzemi, 2019). Lastly, the optimisation strategies and practical suggestions proposed in 
this study offer concrete guidance for the further development and application of educational 
technology, bearing significant theoretical and practical implications (Y. et al., 2022). 

 
3 Implications for Educational Practice, Policy Making, and Technology Development 

This study provides important educational practice, policy-making, and technology 
development implications. For educational practitioners, understanding the potential and 
limitations of intelligent voice classroom technology can better utilise this technology to 
enhance teaching effectiveness (Shi, 2022). For policymakers, this study emphasises the 
importance of equitable distribution of educational resources and strengthening technical 
training for teachers and students, suggesting that policies should support the popularisation 
of technology and educational equity (Bai & Zhang, 2020). For technology developers, the 
findings of this study indicate the development direction of intelligent voice classroom 
technology, particularly the need to improve technological adaptability and optimise user 
experience. 

 
Conclusion 
1 Major Findings 
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This study employs qualitative analysis methods to explore the current application 
status, challenges, and optimisation strategies of intelligent voice classroom technology in 
interactive teaching. The findings indicate that intelligent voice classroom technology holds 
significant potential to enhance student engagement, support personalised learning, and 
improve language teaching efficiency. However, the main obstacles to its widespread 
application are technological limitations, unequal distribution of educational resources, and 
adaptability issues for teachers and students (Y. et al., 2022). 

 
2 Theoretical and Practical Significance 

The theoretical significance of this study lies in providing an empirical foundation for the 
application of intelligent voice classroom technology in the educational field, enriching the 
theoretical framework of interactive teaching and educational technology (Butler, 2020). 
Practically, the study's findings and recommendations offer references for educational 
practitioners in applying intelligent voice classroom technology and guide policymakers and 
technology developers in optimising technology use and promoting educational equity 
(Terzopoulos & Satratzemi, 2019). 

 
3 Policy and Practice Recommendations 

Based on the study results, the following policy and practice recommendations are 
proposed: Policymakers should increase support for the research and application of 
intelligent voice classroom technology, especially in under-resourced areas, by guiding 
policies and funding to promote equitable distribution of educational technology resources. 
Technology developers should continuously optimise the accuracy and adaptability of current 
intelligent voice classroom technology to address the challenges encountered in educational 
applications and enhance user experience. Educational practitioners should actively explore 
innovative applications of intelligent voice classrooms in teaching and organise corresponding 
training to improve the adaptability of teachers and students to technology (Shi, 2022). 

 
4 Research Limitations and Future Research Directions 

This study has certain limitations, such as the restricted sample range and the inherent 
limitations of qualitative research methods, which may affect the generalizability and depth 
of the findings (Yang et al., 2020). Future research can expand the sample range, adopt 
quantitative research methods, or combine qualitative and quantitative methods to explore 
further the application effects and challenges of intelligent voice classroom technology in 
different educational environments and how technological innovations can address the 
current problems (Jing, 2022). 

 
In summary, this study not only provides in-depth insights into the application of 

intelligent voice classroom technology in interactive teaching but also offers practical 
guidance and recommendations for decision-makers and technology developers in the 
educational field. It holds significant theoretical and practical value for promoting the 
development and optimisation of educational technology (Korkmaz, 2019). 
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