
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-7895-7 

Education Division 2022 

Phoenix, Arizona, USA 
13-18 November 2022 

 

Held at the 2022 AIChE Annual Meeting 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2022) by AIChE 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2023) 

  

For permission requests, please contact AIChE 

at the address below. 

  

AIChE 

120 Wall Street, FL 23 

New York, NY 10005-4020 

 

Phone:  (800) 242-4363 

Fax:  (203) 775-5177 

 

www.aiche.org 
 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

EDUCATION DIVISION AWARDS PLENARY (INVITED TALKS) 

546a Innovating Real World Global Challenges in Chemical Engineering Education ......................................... 1 

Courtney Pfluger 

546b Professional Service: A Rewarding and Cautionary Tale ............................................................................ 2 

Anthony Butterfield 

546c Envisioning the Future of Chemical Engineering Education ....................................................................... 3 

Cheryl A. Bodnar 

FREE FORUM ON ENGINEERING EDUCATION: FIRST YEAR AND SOPHOMORE YEAR 

237a Teaching Chemical Engineering with Coffee: Lessons Learned with 1,800 Students per Year ................... 4 

William Ristenpart, Tonya L. Kuhl 

237b Using an Aeropress Coffee Brewer to Teach Fluid Mechanics ................................................................... 5 

Kristen E. Fawole, Kristen Fawole, Tonya L. Kuhl, William Ristenpart 

237d Attracting Sophomores to Careers in Process Control and Automation through a Winter Term 

Workshop and Targeted Internships ...................................................................................................................... 6 

Jason Berberich, Douglas Coffin, Gary Rudemiller, Patrick Dixon, Keith Hohn 

237e Mastery Learning in the Mass Balances Class ............................................................................................. 7 

Payton Kamer, Glenn Lipscomb 

237f Relating “Mass and Energy Balances” Concepts to Everyday Life and Developing 

Professional Skills ................................................................................................................................................ 8 

Cody Mischel, Betul Bilgin, James Pellegrino, Lewis Wedgewood, Vikas Berry 

237g Teaching and Learning Strategy of Aspenone during COVID-19 Pandemic to Chemical 

Engineering Sophomores ...................................................................................................................................... 9 

Sushobhan Pradhan, Sundararajan Madihally 

237h Imperial Chemical Engineering Wiki: The Development, Lessons Learned and Future Growth 

of Student-Led Wikis in Engineering Education ................................................................................................ 10 

Luc Paoli, Thomas Nok Hin Cheng, Pierre Walker, Marsha Maraj, Jerry Y. Y. Heng 

FREE FORUM ON ENGINEERING EDUCATION: JUNIOR AND SENIOR YEARS 

48a Teaching Fugacity through Comics and Assessing the Impact on Student Confidence and 

Understanding ..................................................................................................................................................... 11 

Lucas Landherr, Francisco Hung, Rebecca L. Carrier 

48b The Impact of an Optimization Mindset Focused on Long-Term Student Success: A Junior-

Level Chemical Engineering Course Case Study ............................................................................................... 13 

Kristen M. Wilding, Hayley Ford, Brad Bundy 

48c Replacing Mimicry with Mastery: Homework Wrappers and Effort-Based Grading .................................. 14 

Carl Lund 



48d A Descriptive Study of a New Course on the History of Thermodynamics ................................................ 16 

Rachel Morrish, Eliza Buhrer 

48e Enhancing Collaborative and Inclusive Skills Development to Foster Effective Chemical 

Engineering Capstone Design Teams ................................................................................................................. 17 

Courtney Pfluger, Anastasia Hauser, Sindia M. Rivera-Jimenez 

48f An Approach to Addressing “Bio” Design within Capstone Design ............................................................ 18 

Troy Vogel, Mark J. McCready 

48g Working with Industry in Rowan’s Engineering Clinic Program ................................................................ 19 

Jacob Martin, Erik Dunn, Emily Rooney, Andrew Sikora, Kirti Yenkie, C. Stewart Slater, 

Robert Hesketh 

48h Using Mediawiki As an Online Collaborative Tool to Foster Learning in the Transport 

Phenomena Sequence at the University of South Florida ................................................................................... 21 

Ryan Toomey 

IN HONOR OF THE 2021 RECIPIENT OF THE WARREN K. LEWIS AWARD - NICHOLAS 

PEPPAS - PART I (INVITED TALKS) 

238a Teaching Better Biomedical Engineering: Sixty Years of Chemical Engineering Contributions 

That Shaped up Bioengineering ......................................................................................................................... 22 

Nicholas Peppas 

238b Regenerative Engineering Education and Democratization of Science:  The Uconn-M1 

Program .............................................................................................................................................................. 24 

Cato Laurencin 

238c Sowing the Seeds of Diversity in Engineering Via Mentoring .................................................................. 25 

Jennifer Curtis 

238d Perspectives and Suggestions on How to Advance Underrepresented Minority (URM) Faculty 

at Minority Serving Institutions .......................................................................................................................... 26 

Carlos Rinaldi-Ramos 

NSF WORKSHOP I: HIGHLIGHTS FROM CBET 

109a Division Director Update on the Chemical, Bioengineering, Environmental, and Transport 

Systems Division of NSF: Programs and Opportunities .................................................................................... 27 

Jeanne Vanbriesen 

109b Briefing of the Chemical Process Systems Cluster of the CBET Division of the National 

Science Foundation ............................................................................................................................................ 28 

Ray Adomaitis 

109c Update on Programs in the Transport Phenomena Cluster of the CBET Division of NSF ........................ 29 

Shahab Shojaei-Zadeh 

109d Update on Programs of the Engineering Biology and Health Cluster of the NSF CBET 

Division .............................................................................................................................................................. 30 

Steven Peretti 



109e Update on Programs of the Environmental Engineering and Sustainability Cluster of the 

CBET Division of NSF....................................................................................................................................... 31 

Mamadou Diallo 

187a Proposal Writing Strategies for Fundamental Research Proposals for NSF .............................................. 32 

Triantafillos Mountziaris, Dimitrios Papavassiliou 

NSF WORKSHOP II: PROPOSAL WRITING AND DISCUSSIONS WITH PROGRAM 

MANAGERS 

366a Gamification of Learning: Designing a Safety Assessment Card Game .................................................... 33 

Seng Hoe Hue, Elton M. Dias 

366b The Oral Exam – an Alternative Approach to Assessment ........................................................................ 35 

J. Patrick Abulencia 

POSTER SESSION: CHEMICAL ENGINEERING EDUCATION 

366c Data-Driven Analysis of Learning Behavior within a Student-Led Chemical Engineering Wiki .............. 36 

Thomas Nok Hin Cheng, Luc Paoli, Samuel Chun-Hei Lam, Pierre Walker, Jerry Y. Y. Heng, 

Marsha Maraj 

366d Making Unit Operations an Immersive Experience through Augmented Reality ..................................... 37 

Jacob Crislip, Esai Lopez, Cameron Armstrong, Andrew R Teixeira 

366e Translating DNA Origami Nanotechnology to Middle School, High School, and 

Undergraduate Laboratories ............................................................................................................................... 38 

Anjelica Kucinic, Peter Beshay, Patrick Halley, Carlos E. Castro, Michael Hudoba 

366f Sense of Belonging within Chemical Engineering and Its Impacts upon Retention .................................. 40 

Duncan Mullins 

366g Graduate Involvement in Vertically Integrated Projects for Biomaterials Education Research ................ 41 

Alec Svenson, Jennifer Weiser 

366h Increase Recycle to Reduce the Purge – a System to Improve Curriculum Retention .............................. 42 

John Wagner, Amanda P. Malefyt, Arthur Hersel, Jacob R. Borden 

366i Developing a Framework to Examine Women STEM Faculty’s Participation in 

Entrepreneurship Education Programs ............................................................................................................... 44 

Aida López Ruiz, Prateek Shekhar, Jacqueline Handley, Aileen Huang-Saad 

366j Self-Efficacy in First-Year STEM Majors Correlates with Academic Progression .................................... 45 

Robert Petrulis, Sona Gholezadeh, Edward Gatzke 

366k Using Matlab, Simulink, and Simscape in Chemical Engineering Fluid Mechanics Courses ................... 46 

Aycan Hacioglu, Terry Denery, Bradley Horton 

366l Ocular Drug Delivery and Unsteady-State Mass Transfer: A Project-Based Learning Approach 

Using Comsol Multiphysics ............................................................................................................................... 47 

Daniel Lepek 

366m Development of 3D Printed Desktop Learning Module for Learning Packed and Fluidized 

Bed Concepts ...................................................................................................................................................... 48 

Zeynep Durak, Bernard Van Wie, David B. Thiessen 



366n A Hands-on Experience to Study Membrane Technology Developed By Undergraduate 

Chemical Engineering Students .......................................................................................................................... 49 

Andie Veeder, Jackqueline Steinman-Ptacek, Natacha Souto-Melgar 

547a Capstone Design with Practical Characteristics for a New Era ................................................................. 50 

Gavin Towler 

547b How We Teach: Capstone Design Survey Results ..................................................................................... 51 

Laura Ford, Janie Brennan, Jennifer Cole, Marnie Jamieson, Kevin Dahm, David Silverstein, 

Troy Vogel 

SURVEY RESULTS AND BEST PRACTICES (INVITED TALKS) 

547c How We Teach: Capstone Design Discussion ........................................................................................... 52 

Laura Ford 

437b Staying True to Your Vision and Values As a Junior Faculty ..................................................................... 53 

Karthish Manthiram 

107a The World Is Changing and We Must Change with It - Lessons Learned in Alternative 

Grading Approaches in Core Chemical Engineering Courses ............................................................................ 54 

Daniel Burkey, Jennifer Pascal, Matthew Stuber, Kristina Wagstrom 

NEW FACULTY FORUM (INVITED TALKS) 

107b Implementation of Achievement-Based Grading in Chemical Engineering Core Classes ........................ 55 

Adam K. Ekenseair 

107c Perspectives on Alternative Assessment in Core Chemical Engineering Courses ..................................... 56 

Joshua Enszer 

ASSESSMENT AND EVALUATION OF STUDENT LEARNING AND PERFORMANCE 

107d Ungrading in Process Control: Attempting to Eliminate Exams, Deadlines, and Anxiety By 

Refocusing on Learning Instead of Grades ........................................................................................................ 58 

Lucas Landherr 

107e Efficacy and Perceptions of a Specifications Grading Scheme for Chemical Engineering 

Seniors ................................................................................................................................................................ 59 

David Wagner 

107f Assessing Authentic Problem-Solving in Heat Transfer ............................................................................. 60 

Jiamin Zhang, Soheil Fatehiboroujeni, Matthew Ford, Eric Burkholder 

107g Assessment of an Inquiry-Based Learning Bioadhesive Module to Teach Principles of Tissue 

Repair ................................................................................................................................................................. 61 

Chris Panebianco, Poorna Dutta, Jillian Frost, Angela Huang, Olivia Kim, James Iatridis, 

Andrea Vernengo, Jennifer Weiser 

107h Comparing Formative and Summative Auto-Graded Problems for a Material and Energy 

Balances Course ................................................................................................................................................. 64 

Samantha Yanosko, Matthew Liberatore 



108a Computing and Data Analytics through Problem Based Learning ............................................................ 65 

Weiguo Xie, Richard Davis 

108b Teaching Process Simulation Concepts in Aspen Plus Using the Ammonia Synthesis Loop .................... 67 

Jason White 

108c Deliberate Practice of Spreadsheet Skills Using Randomized, Auto-Graded Problems ............................ 69 

Luke Gorbett, Kayla Chapman, Matthew Liberatore 

COMPUTING AND DATA SCIENCE IN CHE EDUCATION 

108d Python for Chemical Engineering Calculations: An Elective Course for Undergraduate 

Students .............................................................................................................................................................. 70 

Gennady Gor 

108e Experience with Symbolic Algebra and Smart Computing in Chemical Engineering 

Curriculum.......................................................................................................................................................... 71 

Satish Parulekar 

108f Open Source Python-Based Application As an Interactive Spectroscopic Teaching Aid ........................... 72 

Jakub Konkol, George Tsilomelekis 

108g Hello World of (Bio)Chemical Engineers: A Structured and Tailored Python Course .............................. 73 

Fiammetta Caccavale, Carina L. Gargalo, Krist V. Gernaey, Ulrich Krühne 

49a How We Incorporate the Impact of Engineering Solutions in Global, Economic, Environmental 

and Social Contexts ............................................................................................................................................ 75 

Taryn Bayles, Joaquin Rodriguez Alonso, Robert M. Enick 

49b Incorporating the Stories of Scientific Discovery into the Chemical Engineering Curriculum. .................. 76 

Stephanie Velegol 

49c Improving Scientific and Risk Public Communication of Process Safety Incidents for Chemical 

Engineering Undergraduates .............................................................................................................................. 77 

Amanda Koh, Lance Simpson 

SUPPORTING STUDENT DEVELOPMENT OF PROFESSIONAL SKILLS AND 

RESPONSIBILITIES 

49d Incorporating an Industry Role-Playing Experience in Laboratory Classes to Improve the 

Technical Communications of Students ............................................................................................................. 78 

Stephanie Wettstein, Jennifer Brown, Michelle Miley 

49e Initial Offerings of an Undergraduate Research Methods Class: Results and Experiences ......................... 79 

Joseph Holles 

49f Professional Development for Students through Company Outreach .......................................................... 80 

Jean Tom, Jennifer Lott, Mara Giga, Masano Huang 

49g Coacheng: Virtual Mentoring for Chemical Engineering Students ............................................................. 81 

Bryan Alamani, Jhud Mikhail Aberilla, Rowena Ordonez-Torres, Marjorie Baynosa 

49h Study of Upper Division Chemical Engineering Students’ Motivations in Selecting a First 

Position upon Graduation ................................................................................................................................... 82 

Victoria Kolar, Allison Godwin 



239a How the ChE Education Community Is Satisfying the Institute’s Program Criteria Associated 

with Design, Analysis and Control of Processes: Survey Data from Program Evaluators ................................. 85 

Donald Visco Jr., Thomas Spicer III, Troy Vogel 

239b Integrating Chemical Process Safety into a Chemical Engineering Curriculum ....................................... 86 

Richard Davis, Weiguo Xie, Michael Rother, Tsutomu Shimotori 

239c Chemical Process Safety: A 3-Credit Course at the University of Florida ................................................ 88 

Mark E. Orazem, Vincent Tocco Jr., Helena Hagelin Weaver 

SAFETY IN CHE: HOW CHE DEPARTMENTS ARE SATISFYING THE AICHE PROGRAM 

CRITERIA 

239d A Multi-Dimensional Approach: Applying Process Safety Principles in Several Courses 

across the Curriculum. ........................................................................................................................................ 89 

Stephanie Loveland, R. Dennis Vigil, Derrick Rollins Sr. 

239e How We Designed Our Safety Program to Improve Safety Education and Process, and to 

Satisfy Aiche Program Criteria ........................................................................................................................... 97 

George Prpich, Ron Unnerstall 

239f Integrating Process Safety with a Unique Industrial Perspective into the Curriculum at Kansas 

State University .................................................................................................................................................. 98 

Jennifer L. Anthony, Md Uddin, Andrew Duncan, Christopher Frampton, Chris Aiken 

239g Successful Process Safety Instruction in Two Capstone Design Courses at a Hispanic-Serving 

Institution ........................................................................................................................................................... 99 

Matthew Alexander, Joseph Amaya 

239h Integrating Process Safety across the Curriculum ................................................................................... 100 

Tracy Carter 

188a Evidence-Based Inclusive Teaching Strategies ........................................................................................ 101 

Stephanie Velegol 

188b Increasing Accessibility for Visually Impaired STEM Students through a New Design and 

Rapid Prototyping Course ................................................................................................................................ 102 

Vance Jaeger, Adam Stockhausen 

188c 10 Tips to Make Your Course More Accessible and Inclusive to Disabled Students ............................... 103 

Mariah Arral 

SOCIETAL ISSUES IN THE CHE CLASSROOM AND CURRICULUM 

188d Understanding Barriers to Mental Health Related Help-Seeking in Undergraduate Engineers .............. 104 

Courtney Wright, Lucy Hargis, Melanie Miller, Ellen Usher, Joseph Hammer, Sarah Wilson 

188e A Diversity Index to Assess College Engineering Team Performance and Tracking Insitutional 

Changes on Diversity ....................................................................................................................................... 105 

Joaquin Rodriguez Alonso, John Keith, April A Dukes 

188f Best Practices for the Advancement of Diversity, Equity, and Inclusion in Chemical 

Engineering Education ..................................................................................................................................... 106 

Reginald Rogers Jr., Todd Pagano 



188g Enhancing Chemical Engineering Identity in Young Women with a Biomedical Polymer 

Outreach Activity ............................................................................................................................................. 107 

Jessica Torres, Julie C. Liu 

188h Why Incorporating Community and Global Issues into the Classroom Matters ..................................... 109 

Joni Lakin, Edward W. Davis, Virginia Davis 

186a Fostering Inclusivity By Linking the Implementation of Computational Simulations to 

Student Learning Styles ..................................................................................................................................... 110 

Ifeoluwa Babalola, Victor Ugaz 

186b Incorporating Circular Economy in Chemical Engineering Education: A Multidisciplinary 

Approach ........................................................................................................................................................... 111 

Mamoun Al-Rawashdeh, Konstantinos E. Kakosimos, Peter Martin, Joselia Neves, Christine 

Schiwietz, . Savanid (Nui) Vatanasakdakul, Evren Tok, Dhabia Al-Mohannadi 

186c Modernizing Satisfaction of the ABET/Aiche Process Safety Criterion through an across-the-

Curriculum Approach ........................................................................................................................................ 112 

Matthew Cooper 

MODERNIZATION AND INTEGRATION OF THE CHE CURRICULUM 

186d Implementation of Molecular Biology and Cell Line Development Courses for Future 

Engineers in Biopharmaceutical Industry. ......................................................................................................... 113 

Driss Elhanafi 

186f Chemeng Remote Experience Augmented through Technology (CREATE) Labs – Training 

Leaders of the Future for Industry 4.0 ............................................................................................................... 114 

Vijesh Bhute, Umang V. Shah, James I. Campbell, Andrew Macey, Sampad Sengupta, Pavan 

Inguva, Jerry Y. Y. Heng, Clemens Brechtelsbauer 

186g Providing Chemical Engineering Seniors an Industry-like Control Room Experience through 

a Remotely Operated Gas Permeation Experiment ........................................................................................... 116 

Aravind Suresh, Jason Risolo, Emily Oldag 

186h Redefining the Scale of Fluid Flow Experiments ..................................................................................... 117 

Fernando Mérida Figueróa, Carlos Rinaldi-Ramos, Spyros Svoronos 

302a Constructing a Syllabus with an Accessible Community in Mind ............................................................ 119 

Jeffrey Halpern, Mariah Arral 

302b Recalibrating Student Learning Goals Using Bloom’s Taxonomy .......................................................... 120 

Christy West 

302c Is Jango Fett's Backpack Thermodynamically Feasible? Bringing Students' Interest into 

Chemical Engineering Courses Using YouTube Problems ............................................................................... 121 

Matthew Liberatore 

BROWN-BAG LUNCH-AND-LEARN: TEACHING TIPS 

302d Improving Student Writing: Drafts and Reflections on Lab Reports ....................................................... 122 

Katie Cadwell 

302e Art Conservation and Chemical Engineering Product Design ................................................................. 123 

Rebecca Harmon 



302f Let's Talk about Process Safety: Utilizing an Online Forum-Based Approach to Discuss 

Process Safety Incidents ................................................................................................................................... 124 

Richard Cimino 

384a A State-of-the-Art Pilot-Scale Distillation Column for the Unit Operations Laboratory at the 

University of Kansas ........................................................................................................................................ 125 

Felipe Anaya, David M. Griffin, Mark B. Shiflett 

384b Design Your Own Experiment: An Alternative Experiment for Seniors in Process Engineering 

Laboratory ........................................................................................................................................................ 126 

Alex Bertuccio 

384c Design Projects in the Unit Operations Laboratory ................................................................................. 127 

Stephanie Loveland, Kristin Stoner 

WORKSHOP: ROUNDTABLE DISCUSSIONS ON CURRENT TOPICS IN CHE EDUCATION 

384d Enhance Safety Knowledge and Mindset through the ChE Undergraduate Laboratory Courses ............ 131 

Chijuan Hu 

384e Continued Improvement of the Chemical Engineering Undergraduate Laboratories at the 

University of Texas at Austin ........................................................................................................................... 132 

Carlos Landaverde-Alvarado 

384f A Novel Approach for Laboratory Experiments in Process Dynamics and Control ................................. 133 

Felipe Anaya, David M. Griffin, Mark B. Shiflett 

384g Green Cubesat Propulsion:  Using Hands-on Experimentation to Develop Knowledge and 

Interest in STEM and NASA Career Opportunities. ......................................................................................... 134 

Greg Ogden 

303a The People Who Get to Do the Science Determine What Science Gets Done: Elucidating the 

Impact of Red Blood Cell Rigidity in Sickle Cell Disease ............................................................................... 135 

Omolola Eniola-Adefeso 

303b Entrepreneurial Bioengineering Research and Design Via Innovative Collaboration ............................. 136 

Mark Byrne 

303c The Role of Bioengineering in an Evolving Chemical Engineering Curriculum ..................................... 137 

Efrosini Kokkoli 

CHEMICAL ENGINEERING LABORATORY EXPERIMENTS AND INSTRUCTION 

303d Modern Bioengineering and Its Home in Chemical Engineering ............................................................ 138 

Hal Alper 

303e Inclusive and Equitable Teaching Methods in Chemical Engineering ..................................................... 139 

Shelly Peyton 

Author Index 

 




