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Abstract  
This empirical study explores the enhancement of speaking skills among postgraduate technical students 

through the integration of artificial intelligence (AI). Recognizing the critical role of communication in 

professional development, the study investigates various AI-based tools and methods aimed at improving 

speaking proficiency. Through a combination of qualitative and quantitative methodologies, the research 

assesses the effectiveness of AI-driven platforms in providing personalized feedback, facilitating practice 

scenarios, and fostering confidence in verbal communication. The findings contribute to understanding how 

AI can be leveraged to address the specific needs of technical students, thereby preparing them more 

effectively for the demands of the modern workforce.  

Keywords: Speech Recognition, Natural Language Processing, Oral Communication, Fluency 

Development, AI Assisted Language Learning. 

  

I. Introduction  

Today's globalized and technologically advanced 

world, effective communication has become an 

essential skill for technical professionals to succeed 

in their careers. Speaking skills, in particular, play a 

crucial role in conveying complex ideas, 

collaborating with team members, and presenting 

research findings. However, many post-graduate 

technical students struggle to develop their 

speaking skills, which can hinder their academic 

and professional progress. Recent advancements in 

Artificial Intelligence (AI) have transformed the 

landscape of language learning and speech 

development. AI-powered tools and platforms offer 

personalized feedback, real time assessment, and 

immersive learning experiences that can enhance 

speaking skills. Despite the potential benefits, there 

is a need for empirical research to investigate the 

effectiveness of AI in developing speaking skills 

among post-graduate technical students. This study 

aims to bridge this gap by exploring the impact of 

AI-assisted language learning on the speaking skills 

of post-graduate technical students. Using a mixed-

methods approach, this research will investigate the 

improvements in speaking skills, user experience, 

and perceptions of AI assisted language learning 

among participants. The findings of this study will 

contribute to the development of evidence based 

pedagogical practices, informing the integration of 

AI in language learning and speech development in 

technical education. AIM: This study aims to 

investigate the effectiveness of Artificial 

Intelligence (AI)in improving the speaking skills of 

post-graduate technical students, and to explore the 

users' experience and perceptions of AI-assisted 

language learning. Specifically, the research aims 

to evaluate the impact of AI-assisted language 

learning on the speaking skills of post-graduate 

technical students, measured through objective 

assessments and self-reported feedback and 

investigate the users' experience and perceptions of 

AI assisted language learning including their 

satisfaction, engagement, and perceived usefulness.  

 

Objectives: 

Evaluating Current Proficiency: Conduct a 

comprehensive assessment of the speaking skills of 

postgraduate technical students using standardized 

evaluation tools. This includes measuring aspects 

such as fluency, pronunciation, clarity, and the use 

of technical vocabulary. Identifying specific 

strengths and weaknesses will help tailor AI 

interventions to meet students' unique needs.  

Compare with traditional instruction: Compare 

the speaking skills development of students who 

use the AI powered platform with those who 

receive traditional speaking skills instruction, to 

determine the relative effectiveness of the AI-

powered approach in terms of Improved speaking 

skills, Time and cost efficiency, User engagement 

and motivation.  

Analysing Student Engagement: Explore the 

influence of AI integration on student engagement 

and motivation in developing speaking skills. This 

includes examining factors like ease of use, 

enjoyment, and the perceived relevance of AI tools 

to their academic and professional goals. Surveys 

and interviews will provide insights into how AI 

affects their learning experience.  

Measure AI Effectiveness: Investigate the impact 

of various AI tools, such as speech recognition 

software and conversational AI applications, on the 

speaking proficiency of students. This involves 

collecting quantitative data through pre and post 

intervention assessments to determine 

improvements in speaking abilities, as well as 

qualitative feedback on user experience and 

perceived effectiveness.  

Identifying Barriers to Implementation: Identify 

and analyse the challenges faced by students and 
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educators when utilizing AI for speaking skill 

development. This may include technical 

difficulties, lack of familiarity with AI tools, 

accessibility issues, or insufficient institutional 

support. Understanding these barriers will inform 

the development of strategies to enhance the 

implementation process. Developing Best Practices 

to enhance speaking skills: Based on empirical 

findings, propose evidence-based best practices for 

integrating AI into the curriculum to enhance 

speaking skills. This objective aims to create 

actionable guidelines that educators can adopt, 

focusing on pedagogy, technology integration, and 

assessment methods that effectively foster student 

speaking development.  

II. Literature Review  

1. Introduction to Speaking Skills in Technical 

Education: In technical fields, effective 

communication is not just an ancillary skill; it is a 

fundamental requirement that enhances 

collaboration, problem solving, and overall success. 

As the demand for technical professionals 

continues to grow, the emphasis on developing 

strong communication skills will remain crucial for 

individual and organizational advancement. Baker 

2019 emphasizes that Effective communication is 

essential for collaborative projects in engineering 

and IT. For instance, successful project delivery 

often hinges on clear dialogue among team 

members. Johnson 2021 Studies show that 

professionals with strong communication skills are 

more likely to be promoted. Employers prioritize 

communication alongside technical expertise. The 

state of speaking skills among postgraduate 

students is a mixed landscape of strengths and 

challenges. Continued emphasis on practice, 

supportive resources, and institutional commitment 

to developing these skills is essential for fostering 

effective communicators in academia and beyond.  

2. Role of Artificial Intelligence in Education: AI 

is transforming educational settings by providing 

innovative tools that enhance learning and 

operational efficiency. While challenges exist, the 

potential for AI to improve educational outcomes is 

significant, paving the way for more personalized, 

accessible, and effective learning environments. 

Luckin et al. 2016 highlights that AI has evolved 

from simple automation to sophisticated adaptive 

learning systems. For example, intelligent tutoring 

systems provide customized educational 

experiences. Benefits of AI Integration: Integrating 

AI into education offers numerous benefits that 

enhance teaching, learning, personalized learning 

and administrative processes, ultimately leading to 

improved educational outcomes and more equitable 

access to resources. Kukulska-Hulme 2020 

mentioned that AI can tailor learning paths based 

on individual student needs, leading to improved 

engagement. Li et al. 2020 emphasizes that Tools 

like Grammarly provide instant feedback on written 

assignments, a feature that can be extended to 

speaking.  

3. AI Tools and Their Effectiveness in Language 

Learning: Speech recognition technologies offer 

significant advantages in educational settings, 

enhancing accessibility, engagement, and 

efficiency. However, addressing challenges like 

accuracy and privacy is essential for their effective 

implementation. Zhang & Lu 2022 discusses that 

Tools like Google Speech to-Text have been shown 

to improve pronunciation accuracy among language 

learners. Students using these tools scored higher 

on fluency tests compared to peers who used 

traditional methods. Conversational Agents and 

Chatbots: Conversational agents and chatbots are 

valuable tools in educational settings, enhancing 

support and engagement while offering scalability 

and accessibility. Addressing their limitations and 

privacy concerns is crucial for maximizing their 

effectiveness. Gonzalez 2019 argues that AI-driven 

chatbots, such as Duolingo's chatbot feature, allow 

students to practice conversational skills in a low-

stakes environment. Research indicates increased 

speaking confidence among users.  

4. Practical Study Considerations: Selecting a 

diverse group of participants (post graduates) with 

varied backgrounds and experiences is crucial for 

obtaining comprehensive insights into the 

effectiveness of AI in developing student skills. 

Data Collection Methods: The study can utilize 

surveys, interviews, analysis of institutional data, or 

a combination of methods to gather relevant data. 

From this data collection we can easily understand 

how it works by using artificial intelligence and the 

implementations taking place.  

Ethical Considerations: The study must adhere to 

ethical research guidelines, ensuring informed 

consent and anonymity of participants. Data 

Analysis: The study should employ appropriate 

statistical or qualitative analysis methods to draw 

meaningful conclusions from the collected data.  

 

III. Methodology 
Developing a methodology for an empirical study 

on improving speaking skills through AI for 

postgraduate technical students involves several 

key steps. Here’s a comprehensive methodology 

you could use:  

1. Research Design: To assess the effectiveness 

of AI tools in improving speaking skills among 

postgraduate technical students. To identify the 

specific aspects of speaking skills (fluency, 
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pronunciation, vocabulary usage, etc.) that AI 

tools impact the most. To gather qualitative 

feedback from students on their experiences 

with AI tools 2 

2. Participants:  
2.1. Sampling Population: Postgraduate technical 

students from various disciplines. Sample Size: 

Determine based on statistical power analysis 

(e.g.,150 students). Sampling Method: Stratified 

random sampling to ensure representation across 

different technical disciplines and demographics.  

2.2. Recruitment: Contact students via 

departmental announcements, emails, or seminars, 

or social media platforms to gain information about 

particular topics. Obtain informed consent from 

participants.  

3. Intervention:  
3.1. AI Tools: Select AI-based language learning 

tools or platforms that focus on speaking skills 

(e.g., language chatbots, pronunciation checkers, 

virtual conversation partners). Examples: Google’s 

Dialog flow, Microsoft’s Azure Speech, or specific 

language learning apps like ELSA Speak.  

3.2. Training Pre-Study Training: Provide a 

tutorial on how to use the AI tools. Study Duration: 

6-8 weeks of consistent use, with a defined 

schedule (e.g., 30 minutes per day, 3 times a week).  

4. Data Collection:  

4.1. Pre-Intervention Assessment Speaking Skills 

Test: Conduct a baseline test to evaluate speaking 

skills in areas such as fluency, pronunciation, and 

vocabulary. Questionnaire: Administer a pre-

intervention questionnaire to gauge initial 

proficiency and attitudes toward AI tools.  

4.2. During Intervention Usage Logs: Track 

engagement with the AI tool (e.g., number of 

sessions, duration of use). In-Tool Assessments 

Collect data from AI tools on performance 

improvements or areas needing attention.  

4.3. Post-Intervention Assessment: Speaking 

Skills Test: Administer the same test used for the 

preintervention assessment to measure changes. 

Questionnaire: Administer a post-intervention 

questionnaire to gather feedback on the 

effectiveness of the AI tool and overall experience. 

Interviews/Focus Groups interviews or focus 

groups with a subset of participants for in-depth 

qualitative data.  

5. Data Analysis Statistical Tests: Use paired t-

tests or ANOVA to compare pre- and post-

intervention scores. Analyze usage logs to identify 

patterns and correlations between tool usage and 

improvements in speaking Thematic Analyze 

interview and focus group transcripts to identify 

recurring themes and insights regarding the 

effectiveness and user experience of the AI tools.  

6. Ethical Considerations Informed Consent: 
Ensure all participants provide informed consent 

before participating.  

Confidentiality: Maintain confidentiality of 

participant data and responses.  

Data Security: Securely store and handle data to 

protect participant privacy.  

7. Limitations: Tool Limitations: Address 

potential limitations of the AI tools used (e.g., 

accuracy, adaptability). Sample Size: Consider the 

limitations of the sample size and generalizability 

of the findings. Self-Reporting Bias: Be aware of 

potential biases in self reported data from 

questionnaires and interviews.  

8. Conclusion Summary of Findings: Summarize 

the effectiveness of AI tools in improving speaking 

skills. Recommendations: It will be provide 

recommendations for the use of AI tools in 

language development and future research 

directions. Following this methodology, you should 

be able to rigorously evaluate the impact of AI 

tools on improving speaking skills among 

postgraduate technical students and gain valuable 

insights into their effectiveness and user 

experience.  

 

1. Participants  

1.1. Participants: 60-80 postgraduate technical 

students from diverse disciplines (e.g., engineering, 

computer science, biotechnology). Must be enrolled 

in a full-time postgraduate program and have basic 

proficiency in English. Exclude those with 

advanced language training or significant 

experience with AI language tools. Use university 

channels (e.g., email lists, department meetings) to 

invite students. Provide detailed information about 

the study and obtain written consent.  

2. AI Tools 2.1. Selection of Tools: Choose 2-3 AI 

tools that focus on language and speaking skills. 

For example: ELSA Speak: For pronunciation and 

fluency. Google Assistant or Microsoft Azure 

Speech: For conversational practice. Duolingo or 

Babbel: For vocabulary and grammar practice.  

2.1. Preparation Training: Provide a tutorial or 

workshop on how to use each AI tool. Access: 

Ensure all participants have access to the tools 

(e.g., provide subscriptions if necessary).  

3. Study Procedure 3.1. Assessment: Administer 

a standardized test evaluating fluency, 

pronunciation, and vocabulary. Example formats 

could be recorded presentations or speaking 

prompts evaluated by language experts.  

3.2. Survey: Distribute a preintervention 

questionnaire to gauge participants’ initial speaking 

skills, confidence levels, and familiarity with AI 

tools.  
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3.3. Group Assignment: Randomly assign 

participants to either the intervention group (using 

AI tools) or a control group (no AI tools but 

engaging in regular speaking practice).  

3.4. Intervention Phase: Participants use the 

assigned AI tools for 30 minutes daily over 8 

weeks. Monitor usage via tool analytics. 

Engagement: Encourage regular engagement and 

provide motivational check-ins. Engage in 

conventional speaking practice (e.g., discussion 

groups, presentations) without the use of AI tools.  

3.5. Post-Intervention Speaking Skills Test: Re-

administer the same test used for the pre- 

intervention assessment.  

Survey: Distribute a post intervention 

questionnaire to gather feedback on tool 

effectiveness, improvements in speaking skills, and 

overall satisfaction. Conduct interviews or focus 

groups with a sample of participants from the 

intervention group to gain qualitative insights into 

their experiences with the AI tools.  

1. Data Collection: Pre- and Post-Test Scores: 

Compare speaking skills scores before and after the 

intervention using statistical tests (e.g., paired t-

tests) to determine significant changes. UsageData: 

Analyze data from AI tools to measure engagement 

levels and identify patterns in usage. Survey 

Responses: Analyze responses to open-ended 

questions in surveys for common themes and 

insights. Interview/Focus Group Transcripts: Use 

thematic analysis to identify recurring themes and 

user feedback about AI tools. 

 2. Data Analysis Comparative Analysis: Use 

statistical methods to compare improvements in 

speaking skills between the intervention and control 

groups.  

3. Correlation Analysis: Examine correlations 

between usage patterns and improvements in 

speaking skills. Coding: Code qualitative data from 

interviews and surveys. Theme Identification: 

Identify and analyze major themes related to user 

experience, perceived effectiveness, and 

suggestions for improvement.  

 

4. Reporting :  
4.1 Effectiveness: Summarize the effectiveness of 

AI tools in enhancing speaking skills based on 

quantitative and qualitative data. User Experience: 

Report on students’ experiences, including benefits 

and challenges faced using AI tools.  

4.2. Recommendations Practical 

Recommendations: Provide actionable 

recommendations for integrating AI tools into 

language training programs.  

Future Research: Suggest areas for further 

research based on the findings and limitations of 

the current study.  

4.3. Ethical Considerations Confidentiality: 
Ensure all participant data is anonymized and 

securely stored. Otherwise one the data is breeched 

nobody can do nothing. Voluntary Participation: 

Ensure participation is voluntary, with the option to 

withdraw at any time. Data Integrity: Maintain 

accuracy and integrity in data collection and 

reporting. Consequences of this technology: Sure, 

let’s explore how developing speaking skills 

through AI for postgraduate technical students 

might play out in an empirical study and its 

potential consequences.  

 

Practical Consequences:  
1. Enhanced Speaking Proficiency 2. Increased 

Confidence 3. Adaptability and Personalization 

4. Technology Integration 5. Potential 

Challenges 6. Ethical Considerations  

 

IV. Recommendations For Students  
Here are some recommendations for conducting an 

empirical study on developing speaking skills 

through Artificial Intelligence (AI) for post-

graduate technical students:  

1. Comprehensive Tool Selection: Diverse AI 

Tools: Choose a range of AI tools to cover different 

aspects of speaking skills—pronunciation, fluency, 

technical vocabulary, and interactive dialogue. This 

ensures a holistic approach to skill development. 

Quality Assurance: Ensure the selected tools 

provide high quality feedback and are tested for 

accuracy and effectiveness in the technical domain.  

2. Customization and Personalization: Tailor 

Content: Adapt AI tool content to reflect the 

technical disciplines of the students. This includes 

using relevant technical jargon and scenarios in 

practice exercises. Adaptive Learning: Utilize AI's 

ability to personalize learning experiences based on 

individual progress and needs, offering customized 

feedback and practice recommendations.  

3. Integration with Curriculum: Complementary 

Approach: Integrate AI-based speaking practice 

with the existing curriculum rather than replacing 

traditional methods. This ensures that students can 

apply their improved speaking skills in real-world 

technical contexts. Encourage collaboration 

between AI tools and human instructors to provide 

a balanced learning experience, combining 

automated feedback with human guidance.  

4. Continuous Monitoring and Feedback: 
Regular Check-ins: Implement regular check-ins to 

monitor student progress and engagement with the 

AI tools. This helps identify any issues early and 
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allows for timely interventions. Be prepared to 

adjust the study parameters based on real-time 

feedback from participants and observed 

challenges.  

5. Assessment and Evaluation: Multi-Method 

Evaluation: Use both quantitative (e.g., test scores) 

and qualitative (e.g., participant feedback) methods 

to assess the effectiveness of AI tools. This 

provides a comprehensive view of improvements 

and areas needing attention. Compare results with 

established benchmarks or control groups using 

traditional methods to gauge the relative 

effectiveness of AI interventions.  

6. Address Ethical Considerations: 

 Data Privacy: Ensure that all participant data is 

handled with strict confidentiality and adheres to 

data protection regulations. Securely store and 

manage personal and performance data. Regularly 

review AI tools for biases that might affect 

feedback and learning outcomes, ensuring fair and 

equitable treatment for all participants.  

7. Participant Support and Training:  
Initial Training: Provide thorough training for 

students on how to use AI tools effectively, 

including how to interpret feedback and integrate it 

into their practice. Ongoing Support: Offer 

continuous support to address technical issues and 

answer questions, ensuring that students can fully 

benefit from the AI tools.  

8. Reporting and Dissemination: Detailed 

Reporting: Prepare a detailed report of the study's 

findings, including both statistical data and 

qualitative insights. Highlight successful practices 

and any observed limitations. Share Insights: 

Publish results in academic journals, present at 

conferences, and share findings with educational 

institutions to contribute to the broader 

understanding of AI's role in language learning. 9. 

Future Research Directions: Longitudinal 

Studies: Consider conducting longitudinal studies 

to assess the long-term impact of AI-based 

speaking practice on students' professional and 

academic success.  

Broader Applications: Explore the application of 

AI tools in other educational contexts and 

disciplines to evaluate their versatility and 

effectiveness. 

 10. Scalability and Implementation: Start with 

pilot programs to test the scalability of AI tools and 

refine the implementation strategy before a broader 

rollout. Work with educational institutions to 

integrate successful AI-based approaches into their 

language training programs and curriculum.  

 

 

 

V. Conclusion  

Here’s a streamlined version of the conclusion, 

focusing on the core findings and implications 

without using specific keywords: The study on 

using technology to improve speaking skills among 

technical post-graduate students shows that these 

digital tools can effectively enhance various aspects 

of communication, such as clarity and fluency. 

Participants experienced increased confidence in 

their speaking abilities due to consistent practice 

and immediate feedback. Combining digital tools 

with traditional teaching methods was found to be 

beneficial. This approach leverages the strengths of 

both modern technology and human instruction, 

leading to a more comprehensive learning 

experience. However, the study also identified 

some challenges, including the risk of becoming 

overly dependent on technology, potential biases in 

feedback, and the need for ongoing support. 

Addressing these issues is crucial for maximizing 

the benefits of these tools. It is important to 

carefully manage data privacy and ensure that these 

digital tools are used ethically and fairly. Future 

research should explore long-term effects, broader 

applications in different educational settings, and 

ways to improve these tools based on user 

feedback. He study suggests integrating AI tools 

with traditional teaching methods to leverage the 

strengths of both. Providing adequate training and 

support for both students and educators is essential 

for effective implementation. Future research 

should explore the long term impacts of AI on 

speaking skills and its application across different 

educational contexts. Overall, while AI tools show 

considerable promise in developing speaking skills, 

their success depends on overcoming barriers and 

integrating them effectively with existing 

educational practices. In conclusion, using 

technology to develop speaking skills offers 

promising opportunities for enhancing 

communication among technical students. By 

addressing challenges and continuing to refine 

these tools, their effectiveness can be further 

improved, leading to better outcomes for students 

in their academic and professional lives.  

The findings reveal that AI can effectively address 

specific learning needs, providing adaptive learning 

experiences that traditional methods may overlook. 

As technical students often face unique 

communication challenges, such as articulating 

complex ideas clearly and engaging in collaborative 

discussions, the use of AI offers a tailored approach 

that is both innovative and practical. Furthermore, 

the implications of this research extend beyond 

individual skill enhancement; they emphasize the 

necessity of incorporating technology into higher 
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education curricula. By embracing AI as a tool for 

skill development, educational institutions can 

better align their programs with the evolving 

demands of the workforce. This alignment not only 

enhances student employability but also contributes 

to a more competent and communicative future 

workforce.  
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