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Dr. Malar: Welcome to Advance RIT's Trailblazing Women at RIT.
Today's guest is a true trailblazer in engineering education and academic leadership. Dr. Amanda Bao is a professor and interim Chair in the Department of Civil Engineering Technology,
Environmental Management and Safety at Rochester Institute of Technology.
She brings a rare combination of industry experience and teaching excellence to her work. Having designed bridges as a licensed structural engineer before turning to shape the next generation of engineers in the classroom,
Dr. Bao is a recipient of multiple prestigious awards, including RIT's Eisenhut Award for Outstanding Teaching and the American Institute of Steel Construction's Advancing Structural Steel Education Award.
A pioneer in digital learning, she has developed a widely used teaching website and a YouTube channel to make structural engineering accessible, practical and engaging.
She is also a nationally recognized academic leader. Recently named to the 202425 class of Drexel University's ELatis program, which prepares women in STEM for institutional leadership roles.
Whether she's researching bridge resiliency or redesigning how we teach structural design, Dr. Bao is reshaping the future of engineering with vision, passion and impact.
Professor Bao, it is such a pleasure to have you on the podcast. Let's start by talking about your journey from industry to academia. What first sparked your interest in civil engineering and how did that path lead you to where you are today?
Dr. Amanda : Thank you very much for having me today. I'm very glad to share my experience in civil engineering as well as my teaching at rit.
So my interest was sparked during my childhood and so when I see the architecture and in Asian from Asian time and from the modern, the modern time and really draw me interest in the civil engineering and the product there.
When I see the product of civil engineers it lasts like thousands of years. Think about those, the wonders in the world as well as the modern structures. So see the high rise building and long span bridges and all of those aroused my interest in civil engineering and so I grew up in the engineer's family so I like architecture and combined with my engineering background and finally I find engineering is the best fit of my career goal.
Dr. Malar: Interesting. And how did that shift from industry to academia even happen?
Dr. Amanda : So I can share that and when I was in school Pursuing my PhD degree I joined the American Society of Civil Engineers, this society and I regularly attend activities for American Society of Civil Engineers and I interact with many industry professionals and talk about what's the application of the research in industry.
I do notice there's a big gap between academic research and industry application and during that time I decided to go directly into the industry after got my PhD degree. So I want to apply my knowledge and build something real.
So that's my first step, like going to the industry after graduation.
And after four and a half years in industry,
I do find a job posting from RIT during time. They're looking for a professor that with industry experience as well as a PhD degree.
I feel that I'm a perfect fit. I applied a job and got a job. That's why I switch from industry to academia. I think it's a good time for me to convey my knowledge from industry and to the next generation of civil engineers.
Dr. Malar: Interesting. Looks like everything aligned perfectly for you. What exactly would you say you have carried from industry into the academia? What experiences or what has enriched your teaching?
Dr. Amanda : So this industry experience plays important role in my teaching. And for example, I use my industry experience and those design examples in my teaching as a case study or class examples.
And I use real world examples in my teaching. That's totally from my industry experience. A lot of those experience you cannot learn from textbook.
You cannot learn just from equations and out of real world application.
That is so important then in our teaching and to educate the engineers, especially the practical side of application in the civil engineering field.
Dr. Malar: Great, great. So you seem to have taken your teaching very seriously and you have kind of pursued excellence in teaching. For instance, the award that you received a few years back from the American Institute of Steel Construction.
Right. What did that award mean to you? Right. It was a kind of an award for structural steel education. Right. So what did that award actually mean to you? And how has that kind of influenced your teaching at all?
Dr. Amanda : Okay, so I can talk about that.
So that award was back in 2018 after eight years of experience in teaching structural design, structural steel design.
And I feel that this opportunity bring me that bring new knowledge and state of art practice in steel design instead of just use the material that's from textbook to teach a studio design.
So a lot of things that from this award is that give me opportunity to apply the latest practice and innovations in studio design industry into the class.
Dr. Malar: Wonderful. And I also know that you received the Eisenhad Award for outstanding teaching at rit, which is the highest teaching award within the institution.
So what do you think makes exceptional exceptional education in engineering? Or how would you describe a good engineering educator or a teacher?
Dr. Amanda : Okay, so Eisenhower is in academic year 2020 and 2021. That's the year of pandemic.
And I believe that my winning of this award is partly due to my development of screencast that is online learning tool that fit the pandemic setting very well. So that is a big factor.
So that's something that I feel that the timing for online online learning and my preparation for the online teaching and match perfectly for the pandemic time. Another thing that I think important is my intensive collaboration between industry and and academia.
So my teaching I do use a lot of industry case studies as well as invite industry people to the class to give the real world presentation. And all of those can facilitate students learning especially from practical point of view.
Like they know what they learn and how this knowledge will apply in the real world.
Dr. Malar: Wonderful.
So I understand that you have embraced digital and online learning and active learning. Can you share a specific example of a teaching innovation you are especially proud of?
Dr. Amanda : So the first innovation that I really proud of is screencast and that was developed started developing the screencast in 2011.
So it's 14 years ago. During that time the digital learning was only emerging. So very few people using the online platform digital form for teaching. And what I find is that initiated this online teaching platform was in my class I noticed several deaf students and hard of hearing students has struggled to master the class materials.
And I do find that we do have really excellent interpreters.
But I do notice a time lag between what I teach, what I teach and what interpreter delivered to the students. It's always a time lag.
This cause a lot of learning difficulties for hard of hearing students. And then I find that if I can record what I teach,
instead of just recording me, I just record the teaching material. So this screencast.
So go over the class examples and go over the homework problems and those that develop like short videos is from 5 minutes to 10 minutes and post online for student to learn.
So this is the first initiative for me to develop screencast. And later on I find a screencast is not only benefit deaf students, but also the hearing students in the class.
Like they need to time review the class example, help with them like homework problems and so on. So this definitely the thing that I find benefit our student learning and also show like showing enhancement of their grade.
Dr. Malar: Wonderful. So how do you see your innovations and teaching connecting to the future of structural engineering as a whole? Like how is that even connected?
Dr. Amanda : And I do like going to conferences every year and I want to learn what is the latest practice in the structural engineering, the civil engineering. And I want to incorporate those latest technologies into my course material.
So my goal is that we need to train our students and get them prepared for future career and want to learn the state of Art practice instead of like out of date materials.
And usually the textbook material is behind lag behind the current industry practice. So I always incorporate new technology new practice into my course materials in order to keep our student up to date.
Dr. Malar: Wonderful. I also see that you have created a teaching website.
What inspired you to create a teaching website and a YouTube channel for structural design and what has been the response like from the students?
Dr. Amanda : Okay, so I developed a teaching website in 2012.
So the original purpose is to post screencast I developed. So that's the 2012.
So later on I expand the teaching website to more coverage including like my research,
my course schedule as well as office hour link and so on. So this is definitely for students learning and website for to not only for post the class material as well as the screencast, also give students some of those information related to the undergraduate research opportunity and so on.
So that's the website.
I still keep the website update currently.
And so during Pandemic I do notice that students need more online platform for learning thing.
And I feel that YouTube is a good platform not only benefit but our students at RIT but also the general community that want to learn structural engineering. So I developed this YouTube channel and posted the instruction video on the YouTube channel.
So I have received pretty positive feedback from that and attract the subscribers internationally.
Dr. Malar: Wow.
Wonderful, wonderful. You're kind of moving on to your research to talk about it a bit. Your research spans from kind of bridge resiliency to aging infrastructure and advanced materials. What project are you most excited about at this moment?
What are you pursuing at this moment and what are you most excited about currently?
Dr. Amanda : So I can talk about two projects I'm currently working on and one is to provide the design recommendation and guidelines for Integral Abutment Bridge to handle natural disasters as well as the climate change.
So that's the one project.
So we do. I mainly do the numerical modeling and as well as do a little bit of the physical testing collaborate with local engineering firms. So it's a big collaboration between academia and industry.
And the other one that I'm working on is sustainability in the bridge design and construction.
So just we currently working on the literature review as well as like collect state of art information about sustainable bridge applications and including materials and construction procedure as well as the rehab retrofit and those techniques to handle the bridge in a sustainable way and resilient way to handle the natural and manmade disasters.
Dr. Malar: Wonderful.
And I also know that you have been selected for the 2425 latest program at Drexel. What does this opportunity actually mean to you personally and professionally at this stage of your career.
Dr. Amanda : So this was a great experience being a Lay fellow in 2024, 2025 class. And that's the perfect timing for me because I pick up the interim department chair role since last August and this opportunity is offered me the material and knowledge being an effective leader.
And this also provide a lot of opportunity for me to connect a lot networking with department chairs and some deans like in this learning community and also give my opportunity to interview several RIT senior leadership role so I know their leadership path and know there's like day to day job responsibilities and so on.
Give me a better picture like what the leadership should be and what leadership role that inside RIT and outside RIT look like. And also this elite program also provide the knowledge of like university finance,
what's the healthy information like what's the finance health things like that and also provide so what's the marketing and university advancement as well as like negotiation scale and self branding as well as like you know so what's the effective leadership what role should be like those guidelines in the curriculum and I learned a lot from this program and also apply to our to my everyday job responsibilities.
And one thing that I want to mention from this experience was in institutional action project so every fellow need to perform a project.
So what I pick is increasing engineering technology student enrollment and retention to expand the pipeline of graduating graduates entering the engineering workforce. So that's my project for.
So I've worked hard on marketing of our civil engineering technology program and as well as like put out strategies to improve our student retention and guide them to the engineering workforce.
Dr. Malar: Wonderful, wonderful. Given this experience and your learning,
what would or if you could recommend some suggestions for engineering educators. Right? The administrators educators as well as engineering faculty. What would your recommendations be from a futuristic perspective looking at where engineering education is going and what might your recommendations be for the educators specifically for faculty?
Dr. Amanda : So from my point of view I notice engineering education is like changing significantly from say from 10 years ago to now and we do see a lot of technology use in the classroom setting.
So now not to mention current AI growth implementations are and as educator we we need on top of technologies and also on the development of the recent application of AI as well as other technologies that benefit students learning as well as tell them what is you will see in the industry after graduation.
So those are very important instead of just stick with the textbook material.
That's my suggestion.
Dr. Malar: Wonderful,
wonderful. And you seem to be very excited about civil engineering education,
right?
So what do you see as the most, what excites you most about the future of civil engineering?
Dr. Amanda : So civil engineering also changed dramatically and from traditional civil engineer to the current civil engineers. What I see for the future of civil engineers is like multidisciplinary. So not only the traditional type of civil engineering, but also you need to know like computer code, you need to know some of those technology application.
And what I see in industry is that more and more technology use in the civil engineering field, the like drone application, AI application and as well as like VR,
VR applications, all of those is important for the future engineers.
Dr. Malar: Wonderful.
So what advice would you give engineering students who are interested in pursuing engineering education or particularly civil engineering, but are not very sure about the possibilities?
So what would you tell them about engineering and the future of civil engineering as a student?
How would you kind of convince them?
Dr. Amanda : So first we talk about like for students the market for civil engineers is huge.
Right. And also for our students like so the current engineer education and also the career career outlook is means that our civil engineers is not the traditional type of civil engineers.
And those need to be technical,
technology savvy and to get the new applications of the latest technology and also to know some of the computing, computer applications as well as coding. So all of those informations that is not same as the civil engineers requirement in 10 years or 20 years ago.
So I would give students like open to technology and also embrace the technology and use it.
Dr. Malar: I also know that civil engineering is not.
There is kind of some gender iniquity in civil engineering. Right. You don't find many women taking to civil engineering as much as men do. What would your recommendation or advice be to students who are interested in engineering to kind of look at pursue civil engineering?
Right. So how would you give them confidence?
Because there are not many role models for them within civil engineering for women students.
Dr. Amanda : Yes. Yeah. So like we do see more and more women students in our class and do very well and take leadership roles like in student club and so on. And for the women students I would say be confident for like when you in the program.
And so we do find that the confidence level impact students performance.
So we do have a lot of role model in the department showing that they're doing excellently academically as well as being a very successful leader in the student.
So I think confidence is important for students.
Dr. Malar: So you have a teaching website, you have a YouTube, etc. Where can listeners follow your work, especially your digital teaching content? Like is there any source where they can go to to find your Digital materials.
Dr. Amanda : Yes. You for search me online like Google me Amanda. RIT and those learning website as well as a YouTube video will pop up. So definitely something that you can find find me from from the website or you can go to ritual the directory looking for my name Amanda Bao and on my page there's a link directly go to the YouTube channel.
Dr. Malar: So do you on the website or in your YouTube are there any kind of inputs for faculty?
Is there anything faculty can learn from your materials or do you plan to do something in that?
Dr. Amanda : Yes. For the website and those learning materials basically is a class examples for different structural engineering courses. And faculty can use those for prepare their course materials or just use it for their class directly.
So it's definitely benefit to the instructors as well.
Dr. Malar: We've had a very interesting conversation about engineering education and your passion for structural engineering and engineering education.
It's a kind of a unique combination.
Is there anything we have left out or anything that you would like to add to the conversation?
Dr. Amanda : I think I'm good as it's warned.
Dr. Malar: Good, good. Thank you. Thank you. Amanda. Thank you so much for taking the time to be with us and we are really proud. RIT is proud to have people like you who have a passion for not just but also engineering education.
We need more faculty like you. Thank you for being here with us.
Dr. Amanda : Thank you so much for this opportunity.
Dr. Malar: Thank you. Bye.
