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Work-In-Progress: Developing a podcast series project to 
supplement chemical & biological engineering elective courses 

 

Abstract: 

Chemical engineering students are faced with many different fields they could enter upon 
graduation, and demanding curriculums make career development opportunities scarce. While 
core chemical engineering courses are typically set in their structure, elective courses offer an 
opportunity to encourage students to ponder their passions and develop purpose within their 
education. Furthermore, growing industries such as biotechnology offer new opportunities to 
graduates, although students are often unaware of such career paths. To address these gaps, we 
have developed a "podcast series project" as part of a new elective chemical engineering course 
in synthetic biology where we interview professionals during class who utilize synthetic biology 
in different industries or in academia. The project has three learning objectives: to introduce 
students to career paths for chemical engineers within synthetic biology, to showcase how 
synthetic biology can be used to solve world problems, and to highlight the interdisciplinary 
nature of synthetic biology. Students assembled a podcast project report throughout the semester 
that included asking questions to the speakers, reflecting on a set of speakers, and following up 
on one speaker area for new learnings. Introducing this type of organized guest speaker series in 
chemical engineering elective courses should bolster career development by offering students 
time to reflect on their own career path and by connecting them with professionals who bring 
diverse perspectives on evolving career paths available for chemical engineering graduates 
across emerging industries. 

Introduction: 

Chemical engineering curriculums include core courses such as Transport Phenomena and Unit 
Operations that teach fundamental chemical engineering concepts, foundational science and 
mathematics courses, and technical engineering electives. While core chemical engineering 
courses and foundational math and science courses have largely conserved learning objectives 
across programs, chemical engineering technical electives are more flexible in their structure and 
purpose. Such technical electives offer the opportunity to provide students with industry-specific 
knowledge and skills not covered in core courses or opportunities to combine subject matter for 
new learnings [1]. Also, while core courses are predetermined for students, technical electives 
offer the opportunity for students to choose what they learn and can be influential in helping 
students make career decisions. Recent research has discovered that student career choice is 
based on the interplay of social, cultural, and economic factors, and that many students often lack 
career development training [2]. Since engineering curriculums are often demanding, career 
development opportunities can be difficult to pursue outside of the classroom. Technical 
electives can help fill this gap by offering career development within the classroom, including 
introducing students to career opportunities within emerging fields. Here, utilizing guest speakers 
can be an effective modality to provide up-to-date information and diverse perspectives on ever 
advancing engineering industries.  



Courses that utilize guest speakers have been shown to induce higher-order thinking and 
increased participation [3]. Furthermore, recent research by Jablon-Roberts and McCracken 
explored student perceptions of industry guest speakers and found that 86.1% of students 
enjoyed the experience, particularly when speakers provided insights into their day-to-day life 
and offered career advice [4]. Finally, guest speakers can serve as supplemental instructors for a 
course, offering complementary explanations of course content that together with the primary 
instructor may effectively reach a wider range of students with diverse learning styles [5]. 
Although many courses utilize guest speakers to supplement course content sporadically, projects 
that consistently incorporate guest speakers in a structured format including a dedicated 
assessment are scarce. Here, a “podcast series project” is implemented as part of a chemical 
engineering elective course in synthetic biology, the format of which should also be readily 
applicable to other engineering technical electives. The course contained 23 students and met 
two times per week, including a 90-minute lecture and a 160-minute lab period. The podcast 
series was comprised of ten 30-minute interviews via Zoom over the course of the semester with 
professionals harboring diverse roles within synthetic biology. The podcast project has three 
learning objectives associated with it: 

1. Understanding career routes and applications with synthetic biology 
2. Connecting synthetic biology with some of the world’s greatest challenges 
3. Grasping the interdisciplinary nature of synthetic biology 

The first two learning objectives strive to enhance career development training for chemical 
engineering undergraduates interested in synthetic biology or other biotechnology-related fields. 
More specifically, the second learning objective connects the field of synthetic biology with 
student passions to help students decipher whether they identify with career paths in this field. 
This objective is supported by the notion that identity is a key variable in engineering students 
choosing their career path [6]. The podcast interviews include technical questions posed by the 
primary instructor and the students, allowing speakers to explain theoretical concepts behind 
their work. The speakers often have roles that combine principles from various engineering, 
science, and mathematics courses. Therefore, these case studies enable students to apply previous 
learnings to obtain new knowledge of an emerging field (learning objective three). The three 
learning objectives were assessed via a “podcast project report” that includes notetaking during 
interviews, asking questions to the speakers, reflecting on a subset of the episodes, and exploring 
one of the case study areas a bit deeper. Overall, this podcast series project should offer career 
development training for students and aid in the introduction to emerging opportunities within 
engineering fields. While the project was designed for a course in synthetic biology, the structure 
should extend well to other emerging fields including biotechnology, sustainable energy, and 
advanced materials.  

Podcast Series Execution: 

Over the course of the 15-week semester there were ten weekly podcast speakers from Weeks 3-
12. The full breakdown of the podcast speakers is shown in Table 1 and Figure 1. A diversity of 
speakers was chosen to represent career paths in industry vs academia, size of employer (for 
industry speakers), and location of employer. Each speaker was also chosen to represent a 



different application area of synthetic biology. Live 30-minute interviews were conducted with 
each speaker during normal class time. Speakers were asked to join a Zoom meeting with their 
video on so the meeting could be projected to the class, enabling students to interact with the 
speaker and see their presentations.  

 

Speaker  Position Area 
1 Researcher & Co-Principal Investigator Microbial Cell Factories  
2 Assistant Professor Microbiome Engineering 
3 Scientist Protein Engineering 
4 Co-Founder & CEO DNA Storage 
5 Scientist II CRISPR Technologies 
6 Senior Organism Engineer Agriculture 
7 Scientist Epigenetics 
8 Co-Founder & CSO Climate Technology 
9 Scientist Stem Cells 
10 Research Scientist Fermentation 
Table 1: Details of guest speakers in synthetic biology elective podcast series. 
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Figure 1: Further breakdown of podcast series speakers. A) Industry speakers were chosen from 

startup (< 30 employees), small (< 200 employees) and large (> 200 employees). B) Location of 
employers. 

During the interview, the instructor asked a series of questions agreed upon with the speaker 
beforehand to guide the speaker through a visual presentation (i.e., Power Point slides). 
Questions fell into four categories: i) personal story, ii) societal impact, iii) technical details, and 
iv) general career advice. A sample set of questions for one of the speakers is shown in Table 2. 
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# Question  Category 
1 Tell us about your path into synthetic biology.  Personal Story 

2 
What types of problems do the labs/companies you've worked 

for try to solve?  Societal Impact 

3 
What types of biological systems does your current company 

build to solve these problems?  
Technical 

Details  

4 
What advice do you have for a chemical engineering major 
who is interested in using synthetic biology in their career?  Career Advice 

5 
What was most beneficial about your chemical engineering 

background in hindsight? Career Advice 
Table 2: Example set of questions asked to a podcast speaker by the instructor. 

Podcast Series Assessment (Preliminary Results): 

A podcast report packet was distributed to students at the beginning of the semester, with a grade 
breakdown shown in Table 3. The report was worth 10% of the overall grade in the course. 
Active participation points were earned by students taking notes during all interviews and asking 
at least two questions during the semester. A Word document was provided with space to take 
notes, including guided prompts such as:  

1. What problem(s) are the speaker trying to solve using synthetic biology? 
2. What stands out to you about the speaker’s path and/or their work or advice? 
3. Describe the biological systems that the speaker builds with their work. 

Item Potential Points 
Pre-Assessment 10 
Post-Assessment 10 

Active Participation  20 
Reflection 30 

Follow-up Slide 30 
Total 100 

Table 3: Grade breakdown for podcast project report.  

At the end of the podcast series, students wrote a reflection that included a single paragraph on 
four of the speakers from the semester that they found interesting. The paragraph included the 
speaker’s path, the problems they are trying to solve, and how they apply synthetic biology. 
Students were specifically asked to include any insights they gained from the episode. 
Additionally, students generated a follow-up PowerPoint slide on a topic covered by one of the 
speakers that they wanted to learn more about. The reflection and slide were graded based on 
completion, although incorporating a rubric in the future should better assess whether students 
demonstrate growth in key learning objective areas. The final 20 points of the podcast 
assignment were awarded for completing a pre-course and post-course survey self-assessing how 
the course improved their knowledge of synthetic biology fundamental concepts, professional 



opportunities, societal impact, and interdisciplinary nature. While this survey was originally 
intended to assess the learning objectives of the podcast assignment, the objectives were too 
closely related to the overall objectives of the course, making it too difficult to decipher whether 
the podcast assignment alone contributed to increases in perceived student understanding. The 
details of the survey can be found in another supporting manuscript (ASEE 2025, accepted). 
Nonetheless, more than a third of the class (8/22 responses) mentioned the podcast series as the 
aspect of the course they enjoyed the most, with many students mentioning that the podcast 
series introduced them to new career paths they hadn’t considered and/or included valuable 
insights and career advice.  

Conclusions and Future Outlook: 

This podcast series project provides a framework for implementing an organized set of guest 
speakers who offer insights into career paths of chemical engineering-adjacent fields, case 
studies for new learnings, and general career advice. Future work will seek to implement this 
series in other chemical engineering technical electives, including biotechnology & downstream 
bioprocessing, and will include assessments more targeted at the podcast project learning 
objectives outlined above. While the current podcast report includes completion-based diagnostic 
and formative assessments, future courses should also include summative assessments [7], such 
as examining student retention of podcast speaker content by including a separate test or by 
incorporating podcast-related questions into other assessments in the course. Rubrics that assess 
career development skills could be created similar to what others have done to assess the 
development of entrepreneurship skills in the classroom [8]. Here, tools such as EPIC from the 
ENTRECOMP framework can be adapted to help students better self-assess their progression 
throughout the podcast series [9], [10]. Comparing the effectiveness of this podcast series project 
in multiple chemical engineering technical elective courses should help refine the best modes of 
deployment and assessment. Overall, this novel framework for incorporating a podcast series 
into the classroom should help students pursue career development skills within chemical 
engineering technical elective courses.  
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