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Unlocking Student Success: The Power of Public Speaking AI 
Software in Engineering Education 



Abstract 

Technical skills may get you hired, but professional skills get you promoted. For decades, 
program evaluation surveys have emphasized the need for improved student communication 
skills -- from intrapersonal communication to public speaking. However, those survey responses 
stayed the same after adding the required technical writing and communication courses. 
Scaffolding students to develop polished professional skills is a core component of our 
NSF:IUSE/RED curriculum transformation. The new curriculum shifts communication training 
from a single course in the first year to distributed training and practice from the sophomore 
through senior years within the civil engineering courses. To supplement our public speaking 
instruction, we have adopted software that creates a virtual audience for students to practice 
delivering presentations. Students must practice their presentations three times within the system 
to achieve total participation points. After each attempt, feedback is presented to students, 
including eye contact, pitch, volume, use of filler words and long pauses.  

This study investigates the impact of AI-powered public speaking software on the performance 
of civil engineering students in their sophomore and senior years. The research draws upon data 
scores in their final presentations. A multiple regression model is employed, revealing that the 
software explains approximately 26% variation in final presentation scores. Notably, while the 
time spent in the software has a small but significant negative effect on estimated final scores, 
the number of sessions completed positively influences these scores. This finding suggests that 
the frequency of engagement with the software outweighs the cumulative time spent. The study 
also considers the roles of students' conceptual scores and final grades as additional predictors.  

In summary, this research offers insights into the shifting landscape of communication 
instruction within engineering education, emphasizing the potential of AI-powered tools to 
enhance student performance in public speaking, thus bridging the gap between technical 
expertise and professional communication skills.  

Introduction 

The importance of robust communication skills in engineering cannot be overstated. Industry 
partners consistently emphasize the necessity for engineering graduates to be proficient in 
technical skills and effectively convey complex ideas. This encompasses written and oral 
communication tailored to a diverse audience, including those without a technical background. 

In response to this industry feedback, the Glenn Department of Civil Engineering at Clemson 
University embarked on an initiative to enhance our curriculum, focusing on developing these 
essential communication skills. We integrated specialized public speaking and written 
communication training within our civil engineering courses.  

A dedicated communication instructor (the author) was embedded into multiple civil engineering 
courses, ranging from the sophomore to the senior level. The instructor spent dedicated 
instruction time within each course and introduced engineering-tailored communication 
assignments to students. In the sophomore year, students focus on public speaking skills through 
the Springer 1 course, which includes two individual speeches, a design charrette, and a team 



final design presentation. During their junior year, civil engineering students have more 
opportunities to practice public speaking in design studio courses. These courses typically focus 
on students presenting their design solutions or research. Finally, in the Keystone course, the 
senior civil engineering students present their designs three times – at the proposal, conceptual 
and final design phases.  

Despite the clear benefits of this initiative, a significant challenge emerged due to resource 
constraints. With over 400 students and only one dedicated communication instructor, providing 
personalized coaching was not feasible. 

We incorporated PitchVantage, an AI-driven public speaking software, into our program to 
address this gap. This tool offered a solution by delivering tailored feedback, enabling more 
frequent practice, and providing mini-lectures on various aspects of communication. This paper 
explores the effectiveness of such technological interventions in honing the communication skills 
of engineering students. 

We aim to share insights and add to the ongoing dialogue about integrating communication skills 
training within the engineering curriculum. We theorize that an early introduction to these skills 
and consistent practice will equip the next generation of engineers to impact their field 
profoundly. 

Background 

In his 2005 article “Engineering Communication,” author Jonas Dulevicius cited an ASEE study 
of more than 4,000 graduate engineers with several years of employment to determine which 
academic subjects were most important. Technical writing ranked second, and public speaking 
ranked fourth. Working with individuals, working with groups, and talking with people ranked 
sixth, seventh and ninth, respectively. This investigation highlights the critical role of 
professional communication skills in an engineer’s career.  

The use of artificial intelligence in modern society is growing exponentially. AI is commonly 
adopted in multiple fields, including higher education. A growing body of research indicates that 
students’ comfort with using AI in their studies is also growing. In his research, Muh. Putra 
Pratama concludes that students overwhelmingly view AI as an appropriate tool for a 
personalized tutor and assistant. The survey results indicate that 88% of the respondents strongly 
agree that AI can serve as a tutor; 9% agreed, and 2% and 1% disagreed and strongly disagreed 
respectively.  

“Artificial intelligence (AI) can function as a personalized virtual tutor that provides individual 
guidance based on the needs and weaknesses of learners. Virtual tutors can provide additional 
material, exercises, and appropriate feedback to help learners improve their understanding on a 
particular topic.” (Pratama) 

We assumed this approach by adopting PitchVantage as a tool to guide student’s growth and 
performance in oral communication skills. The AI-powered software provides multiple 
opportunities for students to practice their public speaking. It provides detailed ratings and 
feedback on some delivery criteria, including pitch variability, volume, eye contact, length of 



pauses, verbal fillers and pace. (See Figures 1, 2 & 3) Instructors can tailor the assignments to 
require students to use specific terminology and evaluate the performance on whether the terms 
were incorporated into their presentation. (See Figures 4 & 5) 

With every new technology, there are pros and cons.  
Certainly, PitchVantage offers more pros than cons, but it is not without its limitations. The 
software developer does not use student data to power learning for the AI. However, student 
privacy is a common concern in today’s digital society. The time allocated for software training 
for both student and instructor can be another challenge.  

Methodology 

In our investigation, we aimed to assess the effectiveness of PitchVantage, an AI-powered public 
speaking software, in improving the communication skills of engineering students. Our 
participant group consisted of undergraduate students from the senior capstone course within our 
civil engineering department. All student teams used the PitchVantage software in their 
communication curriculum. The study was structured around two primary independent variables: 
the total time each student spent in the software and the number of individual practice sessions 
each student completed. These variables were chosen to understand how the duration and 
frequency of engagement with the software impacted the students' communication skills. 

The primary dependent variable in our study was the students' final presentation scores in the 
Keystone, which were indicative of their oral communication proficiency. These scores were 
obtained by evaluating the final presentations in their communication course. The department’s 
communication lecturer evaluated all students’ final presentations to maintain consistency. The 
communication lecturer used a rubric that reinforced the delivery elements PitchVantage 
evaluates. Those elements include pitch variability, pace variability, pace, long pauses, volume, 
eye contact, verbal fillers, gestures and facial expression. (See Figure 6.) Additionally, the AI 
software tracks student’s progression in each category. Between the software and the instructor's 
feedback, students receive ample input on areas of strength and room for improvement. 

To add depth to our analysis, we also included two additional predictors: the students' conceptual 
scores from the Keystone course, representing their technical understanding, and their overall 
final grades in the communication courses, serving as another metric of their communication 
skill level. 

Our statistical approach involved employing a multiple regression model. This model was 
designed to analyze the relationship between the time spent in the software versus the number of 
sessions completed and how each approach impacted students’ final presentation scores. Using 
this model, we aimed to isolate the effects of each independent variable, providing a clear picture 
of how each contributed to the student's performance. 

The findings from the regression analysis were quite enlightening. They revealed that the 
independent variables accounted for approximately 26% of the variation in the final presentation 
scores. Interestingly, we observed a small but significant negative effect of the time spent in the 
software on these scores. In contrast, a positive influence was noted from the number of sessions 



completed. This indicated that engaging frequently with the software in shorter sessions – on 
average, 20-minute sessions -- was more effective than spending longer (close to 45 minutes) and 
less frequent periods. The additional predictors – students' conceptual scores and final grades – 
were also considered, offering a broader perspective on the factors influencing communication 
skill development among engineering students. 

Through this narrative-based methodology, we sought to quantitatively evaluate the impact of the 
AI-powered public speaking software on the communication skills of engineering students. Our 
study highlights the importance of the frequency of engagement with educational technology, 
providing valuable insights for integrating such tools in engineering education. 

Results and Recommendations 

The results from our study offer significant insights into the effectiveness of AI-powered public 
speaking software in enhancing communication skills among engineering students. Our multiple 
regression analysis, focusing on the time students spent in the software and the number of 
sessions they completed, revealed that these variables together explained approximately 26% of 
the variation in the students' final presentation scores.  

Table 1 

Multiple Regression Results 

Predictor n β 95% CI [LL, UL] 

(Intercept) 79 94.55*** [93.35, 95.76] 

Total Time (in minutes) 79 -0.07** [-0.13, -0.01] 

Sessions 79 0.22* [0.01, 0.44] 

Note. R2 = .21. *p < .05, **p < .01, ***p < .001 

The R2 value of 0.21 indicates that our model accounts for about 21% of the variation in the 
dependent variable. While this may appear modest, it's important to understand that the R2 value 
alone doesn't determine the effectiveness of a regression model. This is particularly true in fields 
like psychology or sociology, where human behavior introduces a great deal of unpredictability. 
In such disciplines, it's not uncommon to see R2 values below 50%, as human behavior is 
inherently complex and difficult to capture fully with statistical models. 

Despite the lower R2 value, our model remains informative. The statistical significance of the 
model's parameters (with p-values less than 0.05) suggests that these factors do have a 
meaningful impact on the dependent variable. Moreover, the confidence intervals for the 
coefficients do not include zero, further affirming their influence. Therefore, even though the R2 
is relatively low, the model provides valuable insights into the factors that affect the dependent 
variable. 

Interestingly, the time spent in the software showed a small but significant negative effect on the 
final presentation scores. This suggests that merely spending a long duration in the software does 
not necessarily lead to better communication skills. In contrast, the number of sessions 



completed positively impacted the scores, indicating that frequent, shorter engagements with the 
software were more beneficial than longer, infrequent usage.  

This pattern in the results points towards the importance of regular practice and engagement with 
educational tools rather than prolonged, sporadic interactions. It underlines the effectiveness of 
consistent, focused practice over time spent passively in a learning environment. 

In addition to these findings, the study considered the roles of Keystone course students' 
conceptual scores and final grades as further predictors. These additional variables provided a 
broader context for understanding the students' overall performance and skill development in 
communication, complementing the primary analysis of the software's impact. 

Students who used the software to their advantage found tremendous benefits in the software.  

“Surprisingly, I actually found PitchVantage to be very helpful. I know I’m not a perfect speaker, 
but to self-diagnose the issues that I have with my speeches would be difficult to find what I do 
wrong,” said Garrett Emory, a civil engineering student during the Springer 1 course. 
“PitchVantage repeatedly, especially toward the start of the year, said the same thing. It said I 
spoke too quickly, didn’t have enough variation in my tone, and sometimes my eye contact 
wasn’t the best. I didn’t think it was going to help, to be honest, when we first started, I thought 
it was just another assignment we had to do. But It kept telling me the same things. I realized if 
I’m getting good scores on the same things and bad scores on the same things after my fifth 
repetition of using PitchVantage then obviously that’s something you need to work on.” 

Likewise, a fellow civil engineering student attributed the software to providing an equal ground 
for students to be able to grow as public speakers.  

Student evaluations from the sophomore course included the following positive comments: 

• Presentations made me realize how much I say ‘um’ and that I am jittery and fast. It was 
great to see myself and use pitch vantage. 

• What I like most about communication was the pitch vantage questions since it helped 
me self-evaluate to recognize my strengths and weaknesses. 

• Taught me how to communicate between other engineers, contractors, and just people in 
general. 

• It was great to tie communication and engineering together. 
• The communication assignments have helped me to feel more prepared for 

communicating and presenting as an engineer in the workforce. 
• I liked pitch vantage and receiving feedback on my practices. 
• Seeing myself grow in areas like eye contact and overall confidence level speaking 
• Pitch vantage was a helpful way to practice for my speeches. 

As educators in engineering, our primary aim is not only to impart technical knowledge but also 
to ensure our students emerge as well-rounded professionals proficient in all forms of 
communication. In this era of rapid technological advancement, integrating artificial intelligence 
into educational practices offers unprecedented opportunities for enhancing learning outcomes. 



Our recent experience with PitchVantage, an AI-powered public speaking software, is a 
testament to the transformative potential of such tools in engineering education. 

Adopting PitchVantage within our program has yielded significant improvements in student 
performance. This software offers personalized feedback, enabling students to refine their 
presentation skills in a supportive, iterative learning environment. By simulating a wide range of 
audience responses, PitchVantage prepares students for the unpredictable dynamics of real-world 
speaking engagements, fostering confidence and adaptability. 

Our findings underscore the pivotal role of AI-powered tools in facilitating the development of 
essential communication skills among engineering students. The interactive nature of 
PitchVantage, coupled with its capacity for personalized feedback, has enhanced student 
engagement and expedited the learning process. Students have demonstrated marked 
improvements in their ability to articulate complex ideas clearly and persuasively, a competency 
critical to their success in both academic and professional settings. 

Given the tangible benefits observed, we strongly recommend that other engineering departments 
consider incorporating PitchVantage or similar AI-powered public speaking software into their 
curricula. Integrating such tools represents a forward-thinking approach to education, equipping 
students with the oral communication skills necessary to thrive in the multifaceted engineering 
landscape. Adopting this technology offers a substantial opportunity to elevate the quality of 
engineering education, ensuring that students are technically proficient and effective 
communicators. 

In conclusion, integrating AI-powered public speaking tools like PitchVantage into engineering 
education can significantly enhance the development of oral communication skills among 
students. We advocate for a broader adoption of this technology, confident in its potential to 
prepare the next generation of engineers for the challenges and opportunities of a dynamically 
evolving professional environment. 
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Fig. 1    A view of a student’s performance in six public speaking criteria.  

 

 

Fig. 2  A snapshot from PitchVantage that depicts a student’s progress over multiple practice 
sessions.  

 



 

Fig. 3 Students can track their improvement over the course of the semester. 

 

Fig. 4 Instructors can track performance and accumulated practice time within each course.  

 



 

Fig. 5 A view of individual student performances within a single course. Instructors can view the 
number of sessions, scores and date of last practice session.  

 





 

Figure 6: The Informative Speech rubric that highlights the use of PitchVantage and evaluates 
students on the delivery methods outlined in the AI-software. 



 

Fig. 7 Watch our Arch Initiatives video to hear students’ reactions to using the PitchVantage 
software. 
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