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Andrew Doyle, Lena B. Gumaelius, Arnold Neville Pears, Niall Seery

HUMAN RIGHTS AS A LENS FOR ENGINEERING ETHICS? ...cociiiiiiiiieiceee e 14156
Angela R. Bielefeldt



DESIGNING A MULTI-CYCLE APPROACH TO EMPATHETIC ELECTRICAL
ENGINEERING COURSES ..ottt ettt sttt sttt bt ne s benessene e nsann 14169
Rachel Ann Shannon, Sara Kaye Jones, Mani Mina

TECHNOLOGY AND MANUFACTURING

AN INNOVATIVE MECHANICAL ENGINEERING TECHNOLOGY PATHWAY ALIGNED
WITH INDUSTRY NEEDS........oo oottt ettt sttt esbeesteeteeneeaneeaneenneenes 14185
David I. Spang, Edem G. Tetteh, Ratneshwar Jha

DISCERNING ADVANCED MANUFACTURING EDUCATION PATHWAYS: INSIGHTS
FROM RURAL NORTHWEST FLORIDA’S PROGRAM ORIGIN STORIES .........cccooviviiiiiiicinnes 14194
Curtis S. Tenney, Marcia A. Mardis, Faye R. Jones

MULTI-INSTITUTIONAL COLLABORATION IN ADDITIVE MANUFACTURING ......ccccovveiriennn. 14212
Ismail Fidan, George Chitiyo, Eric Newland Wooldridge, Thomas Singer

WHO IS GOING TO TEACH THE SKILLS NEEDED BY THE IOT FIELD TECHNICIAN? ............... 14221
Gary J. Mullett

THE EMERGING IMPACT OF COMMUNITY COLLEGE HISPANIC-SERVING

INSTITUTIONS (2-YEAR HSIS) IN EDUCATING TECHNICIANS IN ADVANCED

TECHNOLOGIES - DEFINING THE OPPORTUNITIES AND ADDRESSING THE

CHALLENGES. ...t bbb bbb bbb bbbt b bbbt 14232
Cynthia Kay Pickering, Elaine L. Craft, Caroline Vaningen-Dunn

MILITARY AND VETERANS DIVISION TECHNICAL SESSION 3

RESTRUCTURING THE ENGINEERING ACTIVITIES IN A PRE-COLLEGE SUMMER
@ 1] AN 1Y S 14250
Richard Wayne Freeman

DEVELOPMENT OF MILITARY FRIENDLY CYBERSECURITY COURSES AND
PROGRAIMS ...ttt bbb bbb bbb £ bbbt bbbkt b bt b bt nn et 14261
Jeremy Straub

DEVELOPING A STUDIO MODEL COMPUTER CURRICULUM FOR FIRST-YEAR
UNDERGRADUATE STUDENTS ...ttt sttt bttt 14271
Thomas E. Mertz, William E. Genereux, Troy Harding, Tim Bower, Katrina M Lewis, Michael
Lee Oetken

VETERAN STUDENT LEADERSHIP SKILLS IN AN ENGINEERING TECHNICAL
WRITING COURSE ..ottt ettt ettt et s et st e s et et s et et er et et e s e s s re e tene s 14282
Alyson Grace Eggleston, Robert J. Rabb

FACULTY DEVELOPMENT TECHNICAL PAPER SESSION

FACULTY EMBRACE COLLABORATIVE LEARNING TECHNIQUES: SUSTAINING
PEDAGOGICAL CHANGE ... ..ottt ettt et e ettt e e et e e e et et e e st e e e s eabeeesenbaaeesanens 14296
Teresa Lee Tinnell, Patricia A. Ralston

ACTIVE LEARNING: FACULTY MIND-SETS AND THE NEED FOR FACULTY
DEVELOPMENT ..ottt ettt ettt ste st ee st st ss et st ae s e e s s e e e s e st e e s s et e ten e e esenessenenenearn 14311
Angélica Burbano, Katherine Ortegon, Silvia Guzman, Henry Arley Taquez Quenguan



DEVELOPMENTAL RELATIONSHIPS IN ENGINEERING........coooiiiiie e 14326
Heidi Marie Sherick

DIVERSE ENGINEERING FACULTY’S PERCEPTIONS AND PRACTICE OF ACTIVE
LEARNING AT A SOUTHWESTERN UNIVERSITY ABSTRACT ....cociiiiiee e 14336
Karan Watson, So Yoon Yoon, Samantha Michele Shields, Luciana Barroso, Sunay Palsole

PEDAGOGICAL NINJAS: USING AN ADDITIVE INNOVATION CYCLE FOR FACULTY
DEVELOPMENT OF TEACHING-FOCUSED FACULTY ..ttt 14354
Hadi Ali, Jennifer M. Bekki, Samantha Ruth Brunhaver, Shawn S. Jordan, Micah Lande

BIOMEDICAL ENGINEERING DIVISION POSTER SESSION

BOARD 3: WORK IN PROGRESS: DESIGN SPRINTS AS A METHOD TO EXPLORE THE
BIOMEDICAL ENGINEERING DISCIPLINE .. .oooiiotii ettt ettt ren e s et n e s eaen e ninaee s 14369
Arthur L. Chlebowski

BOARD 5: WORK IN PROGRESS: DEVELOPING MEDICAL DEVICE EVALUATION
KNOWLEDGE IN BIOMEDICAL ENGINEERING GRADUATES ....ccoooiiiieeirieeie e 14375
Olga Imas, Jeffrey A. Lamack, Larry Fennigkoh

BOARD 1: INTRODUCTION TO DESIGN THINKING AND HUMAN CENTERED DESIGN
IN THE BIOMEDICAL ENGINEERING FRESHMAN YEAR......cciitiiiiiiiisesee e 14380
Jorge E Bohorguez, Ramon Benjamin Montero

BOARD 7: WORK IN PROGRESS: APPROACHES TO INTRODUCE BIOMEDICAL
ENGINEERING DESIGN TO A CLASS WITH DIVERSE STEM BACKGROUNDS ........ccccovoviiiiinns 14384
Angela Lai, Elaine Soohoo, Diane L Nelson, Conrad M Zapanta

BOARD 2: WORK IN PROGRESS: DEVELOPMENT OF A BIOMEDICAL ENGINEERING

CONCENTRATION AREA WITHIN AN INTEGRATED ENGINEERING MAJOR

EMPHASIZING SOCIOTECHNICAL THINKING ..ottt 14393
Mark A Chapman, Gordon D Hoople, G. Bryan Cornwall

BOARD 4: CURRICULUM ON DIVERSITY AND ETHICS: IMPACT IN AN
INTRODUCTORY BIOENGINEERING COURSE ........cociiiiiiiiieice e 14398
C Gunnarsson, Camille Birch, Dianne Grayce Hendricks

BOARD 9: INTRODUCING BIOENGINEERING APPROACHES THROUGH HEALTHCARE
GRAND CHALLENGES. ..ottt sttt sttt b e ettt s e s renees 14404
Marcia Pool, Marina Marjanovic

BOARD 8: WORK-IN-PROGRESS: BME STUDENTS’ PERSPECTIVES ON A
LABORATORY TECHNICAL WRITING CYCLE ......cciiiitieiee ettt 14409
Robert Wayne Gammon Pitman, Tanya M. Nocera

BOARD 6: WORK IN PROGRESS: ALTERNATIVE LAB REPORTS FOR BIOMEDICAL
ENGINEERING ... s s ssmnnnnnnn e snnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 14414
Karin Jensen, Paul Jensen

BOARD 10: WORK IN PROGRESS: A BLENDED MODEL FOR A BIOMATERIALS
COURSE IMPROVES STUDENT LEARNING AND ALLOWS FOR ENHANCED CONTENT........... 14423
John P Puccinelli



CHEMICAL ENGINEERING DIVISION POSTER SESSION

BOARD 11: WORK IN PROGRESS: BEST PRACTICES IN TEACHING A CHEMICAL
PROCESS DESIGN TWO-COURSE SEQUENCE AT A MINORITY SERVING UNIVERSITY .......... 14428
Matthew Lucian Alexander, Joseph Amaya

BOARD 14: USING ACTIVE LEARNING AND GROUP DESIGN ACTIVITIES TO
INCREASE STUDENT PERCEPTIONS OF A COURSE'S EDUCATIONAL VALUE..........cccovvvvinee. 14437
Jason R White

BOARD 13: THE EFFECTS OF FREQUENT, MULTIMODAL QUESTIONING TO DRIVE
LECTURE: A POSITIVE CASE FOR IRE STUDENT-INSTRUCTOR INTERACTIONS.........cccoeevninee 14446
Robert Wayne Gammon Pitman, Paul E. Post, Lin Ding

BOARD 12: INCLUSIVE LEARNING AND TEACHING STRATEGIES OR EFFECTIVE

COURSE DESIGN? CONSTRUCTING SIGNIFICANT LEARNING EXPERIENCES IN LOW

AND HIGH ACHIEVING LEARNERS ..ottt 14451
Robert Wayne Gammon Pitman, Paul E. Post, Lin Ding

CIVIL ENGINEERING DIVISION POSTER SESSION

BOARD 17: DESIGN AND SMALL-SCALE TESTING OF 3D PRINTED SEISMIC

ISOLATORS ..ottt bbbt bbb E 8 bbb bbbttt 14457
Jenna Wong, Lakshmipriya Lakshmipathy, Panfilo Jesus Armas, Andres Ernesto Paredes,
Chris Park, Jorge Antonio Campos

BOARD 15: INTRODUCING STUDENTS TO ENGINEERING BY HELPING THEM
REPICTURE THEIR WORLD ..ottt bbbttt 14472
Lynn Mayo, Carolyn Breden Voter

BOARD 16: WORK IN PROGRESS: DESIGN OF “RISK AND RESILIENCE” FOCUSED

COURSES FOR UNDERGRADUATE ENGINEERING EDUCATION TOWARDS A HAZARD-

RESILIENT BUILT ENVIRONMENT ..ottt ettt st e nnanas 14490
Lei Wang, Pradeep K. Behera, Sasan Haghani, Jiajun Xu

COLLEGE INDUSTRY PARTNERSHIPS DIVISION POSTER SESSION

BOARD 18: SOCIAL NETWORK ANALYSIS OF IN-GROUP BIASES WITH ENGINEERING
PROJECT TEAMS. ..ottt sttt ettt et b ettt bbbttt e bt e et et e e bt ne e ers 14505
Nitzan Navick, Megan Kenny Feister

POSTER SESSION

BOARD 25: WORK IN PROGRESS: UNDERSTANDING PRE-SERVICE TEACHER BELIEFS

ABOUT VACCINATION USING AND MODIFYING GROUP-BASED COMPUTATIONAL

SIMULATIONS ...ttt bt bbb bbbt b bbbt bt eeb bt eb et 14519
Anthony J Petrosino Jr, Maximilan Kolbe Sherard, Jason R Harron

BOARD 23: THE EFFECTS OF A MOBILE LEARNING ENVIRONMENT ON STIDENT
ACHIEVEMENT IN A CIRCUITS ANALYSIS COURSE ... oottt 14537
Kenie R. Moses



BOARD 22: THE EFFECTS OF MOBILE CIRCUITS ON STUDENT LEARNING OUTCOMES:
EVIDENCE FROM REAL-TIME TIME-STAMPED INTERACTION DATA ....coooiieteteeeeeeee e 14548
Kenie R. Moses

BOARD 24: THE EFFECTS OF MOBILE CIRCUITS TUTOR ON STUDENTS' PROBLEM-
SOLVING SELF-EFFICACY AND ANXIETY oottt ettt ettt s e itte e st e s atteesstanessenaeassesaeseses 14555
Kenie R. Moses

BOARD 21: WORK IN PROGRESS: EXPANDING PROGRAM REACH THROUGH WINE .............. 14564
Alka R Harriger, Arjun Shakdher

CONSTDIV TECHNICAL SESSION 7 - POSTER SESSION

BOARD 30: APPLICABILITY OF OPEN EDUCATIONAL RESOURCES (OER) IN
CONSTRUCTION ENGINEERING ..o 14573
Michael Shenoda

DESIGN IN ENGINEERING EDUCATION DIVISION POSTER SESSION

BOARD 33: EMPIRICAL FOUNDATIONS FOR IMPROVED ENGINEERING EDUCATION:
DIFFERENCES BETWEEN ENGINEERING STUDENTS AND PROFESSIONAL EXPERT
ENGINEERS WHILE DESIGNING ......coviiiiiiisieiieiee st stsse e ssssenessssesensanes 14587
John S Gero, Kurt Henry Becker, Yuzhen Luo, Lilian Maria De Souza Almeida, Sarah
Abdellahi, Wai Tak Jeff Kan

BOARD 38: EXPERIENTIAL LEARNING OPPORTUNITIES THROUGH COLLABORATIVE
PROUJECTS ...tttk b bbb £ b bbb bbb bbbt ettt ettt nn et 14603
Rustin G Vogt, Gareth W Figgess

BOARD 32: THE IMPACT OF INTEGRATING MAKING ACTIVITIES INTO
CORNERSTONE DESIGN COURSES. ... 14615
Mohamed Galaleldin, Hanan Anis, Patrick Dumond
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BOARD 31: ASSESSING THE IMPACT OF EMBEDDING NURSING STUDENTS IN

BIOENGINEERING SENIOR DESIGN PROJECTS: STUDENT PERCEPTIONS OF

INTERPROFESSIONAL TEAM BENEFITS AND CHALLENGES........cccoooviiiceiieee e 14635
April A Dukes, Lucille A Sowko, Mark Gartner, Brandon Joseph Barber, Renee M Clark

BOARD 37: STUDENT EXPERIENCES IN A UNIVERSITY MAKERSPACE: DESIGN AS
DECISION MAKING ... .ottt sttt sttt et s et e b e s teeaeeteeme e st e e e beseeeaeebeaneaneeneeneeneeaaenreaneas 14651
Kathryn Elizabeth Shroyer, Timothy Sun

BOARD 35: A CREATIVE APPROACH TO THE UNDERGRADUATE RESEARCH
EXPERIENCE.......coiitiieitiite ittt ettt ettt ettt s et et b e e et e bbb e et ebese st ene e nsans 14666
Ferris Pfeiffer, Johannes Strobel, Suzanne -- Burgoyne

BOARD 34: DESIGN AND PROTOTYPING OF TWO DIFFERENT MECHANICAL TESTING
INSTRUMENTS ..ottt ettt ettt ettt ettt e et e e e et e e e eae e e sh e e s eat s e sheeeebeessbeeesbeeesbbeeeseessbeeesreeesreeesseeeres 14680
Anu Osta, Jennifer Kadlowec



BOARD 36: A CONCEPT INVENTORY FOR FUNCTIONAL REASONING IN
ENGINEERING DESIGN ...ttt ettt sttt sttt ettt s st s et e e et e e bt s st e s st e st eesbeesreeseesatesaessaeeereeans 14695
Michael J Scott

EDUCATIONAL RESEARCH AND METHODS DIVISION POSTER SESSION

BOARD 39: DESIGNING INTELLIGENT REVIEW FORMS FOR PEER ASSESSMENT: A
DATA-DRIVEN APPROAGCH .. .ottt ettt ettt st e ste e nte et aneeaneenne e 14713
Zachariah J Beasley, Les A Piegl, Paul Rosen

BOARD 42: WHAT ENGINEERING STUDENTS THINK OF KNOWLEDGE IN THEIR
DISCIPLINE AND HOW TO MEASURE IT: AN EXPLORATORY STUDY ...ccoviiiiiiiinseieneeieies 14727
Jinjushang Chen, Jeannine E. Turner, Min Tang

BOARD 47: COLLEGE ENGINEERING ATTAINMENT AMONG RURAL STUDENTS..........cce..... 14741
Jean Felix Ndashimye, Rajeev Darolia

BOARD 44: WIP: INTEGRATING WRITING INTO ENGINEERING LABS: DEVELOPING
CURRICULUM AND CREATING A WRITING FELLOWS PROGRAM .........cccovriinininieeninieesisisreens 14748
Raenita A. Fenner, Peggy Oneill

BOARD 45: WIP: EPISTEMOLOGIES AND DISCOURSE ANALYSIS FOR
TRANSDISCIPLINARY CAPSTONE PROJECTS IN A DIGITAL MEDIA PROGRAM.........ccccoveuennen. 14754
Joshua M. Cruz, Noa Bruhis, Nadia N. Kellam, Suren Jayasuriya

BOARD 43: WIP: THE FIELD OF ENGINEERING EDUCATION RESEARCH AS SEEN
THROUGH THE PEER REVIEW PROCESS .......ocoiiiieiiineesiee ettt 14760
Stephanie Cutler, Kacey Beddoes, Rachel Miriam Vriend Croninger

BOARD 48: THE EPISTEMIC BELIEFS OF CHEMICAL ENGINEERING FACULTY (PART I)........ 14767
Jason Tedstone, Karen A High

BOARD 49: WORK-IN-PROGRESS: AN EXPLORATION OF STUDENTS’

CONCEPTUALIZATION OF RESEARCH AFTER PARTICIPATING IN AN

UNDERGRADUATE RESEARCH EXPERIENCE. .......ccocoiiiiiiiiitetce e 14774
Joseph C Tise, Sarah E Zappe, Esther W Gomez, Manish Kumar, Rachel Miriam Vriend
Croninger, Stephanie Cutler

BOARD 50: WIP: EVIDENCE-BASED ANALYSIS OF THE DESIGN OF COLLABORATIVE
PROBLEM-SOLVING ENGINEERING TASKS ..ottt seseessans 14783
Taylor Tucker, Saadeddine Shehab, Emma Mercier, Mariana Silva

BOARD 51: AN INITIAL STEP TOWARDS MEASURING FIRST-GENERATION COLLEGE
STUDENTS’ PERSONAL AGENCY: A SCALE VALIDATION ......oooiiii et 14789
Dina Verdin, Allison Godwin

BOARD 46: MULTIPLE INTELLIGENCES AND UNDERGRADUATE ENGINEERING
EDUCATION ..ttt ettt ettt e e e ettt e e ettt e sttt e s ettt e s ate e e e st e e e e ettt e esasteeeerraeeeaasteeesaseeessneeens 14805
William E. Lee 111

BOARD 41: DEVELOPMENT AND VALIDATION OF THE STEM STUDY STRATEGIES
QUESTIONNAIRE FOR STEM COLLEGE STUDENTS ....ciiiiiiiieiireese et 14811
Brittany Bradford, Margaret E. Beier, Michael Wolf, Megan McSpedon, Ann Saterbak



BOARD 40: UNDERSTANDING INDUSTRY’S EXPECTATIONS OF ENGINEERING
COMMUNICATION SKILLS .. .oiieiiitee ittt ettt sttt ese et et se s sserenees 14823
Lilian Maria De Souza Almeida, Kurt Henry Becker, Idalis Villanueva

BOARD 54: DO ENGINEERING STUDENTS CARE ABOUT THE SOCIAL GOOD? ........cccoevviiennn. 14843
Denise Wilson, Emily Parry, Joanna Wright, Lauren Summers

BOARD 53: WIP: LEARNING ASSISTANT “NOTICING” IN UNDERGRADUATE
ENGINEERING SCIENCE COURSES .......cooiiiiiiiiiieit ettt 14858
Kristen B Wendell, Douglas Matson, Hernan Gallegos, Luisa Chiesa

BOARD 52: CULTIVATING THE MAKER CULTURE THROUGH EVIDENCE-BASED
PEDAGOGIES. . ......coe ittt h ettt b bbbt b bt b e bt e bt e bbbt e bbbt eb e et be st ene e 14866
Yonghui Wang, Suxia Cui, Wei Zhan, Bugrahan Yalvac

ECE DIVISION POSTER SESSION

BOARD 60: WIP: A COMPREHENSIVE DESIGN & PROTOTYPING PLATFORM FOR
RAPID HW/SW DEVELOPMENT CLASSES ..ottt sttt 14874
Yong-Kyu Jung, Karinna M Vernaza

BOARD 56: RETAKING OBJECT-ORIENTED PROGRAMMING QUIZZES FOR STUDY
HABIT INSIGHTS AND IMPROVEMENTS ..ottt 14880
Aaron Carpenter, James R McCusker

BOARD 64: WORK IN PROGRESS: MASTERY-BASED GRADING IN AN INTRODUCTION
TO CIRCUITS CLASS ...ttt ettt ettt sttt ettt et s ettt et et n e e e s e et ne s 14892
Noah Salzman, Kurtis D Cantley, Gary L Hunt

BOARD 58: WORK IN PROGRESS: SIMULATED ELECTRICAL SCHEMATIC OF PLC.................. 14905
Ahmed Alothman, Majed Abdullah Alyami, Timothy Alexander Goodwin, Courtney Smith

BOARD 57: WORK IN PROGRESS: A BALANCING ACT - EVOLUTION OF ASSESSMENTS

IN AN INTRODUCTORY PROGRAMMING COURSE IN ECE AFTER CURRICULUM

R DT ] L] N SRS 14909
Yuting W. Chen

BOARD 61: USING PEER MEDIATION AND COOPERATIVE LEARNING TECHNIQUES

TO PROMOTE ACTIVE LEARNING AND ASSESS STUDENT LEARNING OUTCOMES IN

COMPUTER ENGINEERING CLASSES ..o ottt sttt ettt te sttt st saesvesne e 14918
Hadil Mustafa

BOARD 63: WORK IN PROGRESS: ADAPTING SCRUM PROJECT MANAGEMENT TO
ECE COURSES ...t bbbtk h bbb bbbt bbbttt b et bbb 14930
Branimir Pejcinovic, Phillip Wong, Robert Bass

BOARD 55: WORK IN PROGRESS: DESIGN AND IMPLEMENTATION OF AN ADVANCED

ELECTRIC DRIVE LABORATORY USING A COMMERCIAL MICROCONTROLLER AND

A MATLAB EMBEDDED CODER.......cociiiiiitiiietseet ettt sttt n et 14949
Bhanu Babaiahgari, Jae-Do Park



BOARD 65: WORK IN PROGRESS: GROWING AND SUSTAINING A SUCCESSFUL
COLLABORATION OF PROGRAMS DEVELOPING AND IMPLEMENTING
EXPERIMENTAL CENTRIC PEDAGOGY ....ovoiiiiiietiiiiteesiste sttt sa et ssssesesseseassass 14962
Craig J. Scott, Joi D Aybar, Shiny Abraham, Sacharia Albin, Petru Andrei, John Okyere
Attia, Mohamed F. Chouikha, Shonda L Bernadin, Kenneth A Connor, Ibibia K. Dabipi,
Abdelnasser A Eldek, Demetris Geddis, Petronella A James-Okeke, John Carey Kelly Jr.,
Pamela Leigh-Mack, Juan C Morales, Mandoye Ndoye, Kofi Nyarko, Ben O. Oni, Stella A
Quinones, Michel A Reece, Lei Zhang, Saleh Zein-Sabatto

BOARD 59: WORK IN PROGRESS: INDUSTRY-BASED TEAM PROGRAM REVIEWS FOR
CAPSTONE DESIGN TEAMS ...ttt bbbttt 14979
Rachana Ashok Gupta, Greg A Dunko Dunko

BOARD 66: WORK IN PROGRESS: INTEGRATING DIFFERENTIATED INSTRUCTION
AND PROJECT-BASED LEARNING TO TEACH EMBEDDED SYSTEMS .....oovooees 14994
Sohum A Sohoni, Shawn S. Jordan, Javeed Kittur, Nielsen L Pereira

BOARD 68: WORK IN PROGRESS: LABSIM: AN ANCILLARY SIMULATION
ENVIRONMENT FOR TEACHING POWER ELECTRONICS FUNDAMENTALS.......ccovvivrvireririenns 15005
Mohamed Khaled Elshazly, Hamid S Timorabadi

BOARD 67: WORK IN PROGRESS: STEM EXPERIENCES DESIGNED FOR STEM
CONSTITUENTS .ttt ettt e et e et e e et e st e et e e eat e e s teesate s st e e sateesateesateesseesanessreesaneas 15024
Ramakrishnan Sundaram

BOARD 62: WORK IN PROGRESS FOR DEVELOPING PROJECT-BASED EXPERIENTIAL
LEARNING OF ENGINEERING ELECTROMAGNETICS........cccvitieeisieeessteesie e 15044
Adriyel Nieves, Julio Urbina, Tim Kane, Shengxi Huang, Diego Penaloza

ENERGY CONVERSION AND CONSERVATION DIVISION POSTER SESSION

BOARD 69: PROJECT-BASED TEACHING APPROACH OF A COMBINED
UNDERGRADUATE AND GRADUATE COURSE IN POWER ELECTRONICS .....ccccoooeiiiieiieee 15054
Radian G Belu

BOARD 70: DEVELOPMENT AND IMPLEMENTATION OF A NON-INTRUSIVE LOAD
MONITORING ALGORITHM ...ttt sttt ree st e steenteenteeneeaneeaneenneenes 15068
Robert J Kerestes, Dekwuan Stokes, Ryan M Brody, Adam Emes, Alexander Williams

ENGINEERING ETHICS DIVISION - WIP POSTER SESSION

BOARD 71: A WEBSITE TO HOST EDUCATIONAL MODULES ON GLOBAL

ENGINEERING ETHICS AND CONDUCT RESEARCH IN CROSS-CULTURAL MORAL

PSYCHOLOGY: A WORK IN PROGRESS.......ccoctiiiiirieiisiee sttt sane e ssans 15082
Rockwell Franklin Clancy I11, Charlemagne Manuel

BOARD 73: IMPLICIT ATTITUDES IN ENGINEERING: CODING, MARKETING AND BIAS......... 15099
Joseph Martel-Foley

BOARD 74: USING MACHINE TOOLS TO ANALYZE CHANGES IN STUDENTS’ ETHICAL
THINKING ..otttk bt e s bR £ e stk bRtk e st e b b e st e bt ettt e e nenn e 15108
Roman Taraban, William M. Marcy, Lakshmojee Koduru, John Richard Schumacher, Micah
Iserman



BOARD 72: WHY ENGINEERING ETHICS? HOW DO EDUCATORS AND

ADMINISTRATORS JUSTIFY TEACHING ENGINEERING ETHICS?.......ccooviiiiiiiecee e 15119
Soheil Fatehiboroujeni, Atsushi Akera, Donna M Riley, Alan Cheville, Jennifer Karlin, Sarah
Appelhans, Thomas De Pree

ENGINEERING LIBRARIES DIVISION POSTER SESSION

BOARD 75: ESTABLISHING A TECH TOOL LIBRARY WITH INSTRUCTIONAL
RESOURCES AT AN ACADEMIC INSTITUTION ... nsseesesennnennnnnnnnnnnnes 15130
Jean L Bossart, Samuel R Putnam, Sara Gonzalez

BOARD 77: DESIGNING, LAUNCHING AND ASSESSING A MULTIMEDIA ONLINE

LEARNING MODULE FOR LIBRARY ORIENTATION OF FIRST YEAR ENGINEERING

R LT Vi 1 T 15137
Gavin Paul, Yona Jean-Pierre, Ana Torres

BOARD 78: ILL COMMUNICATION: ANALYZING FIVE YEARS OF IOWA STATE
UNIVERSITY'S PRINT INTERLIBRARY LOAN REQUESTS .....ccioiiiiieiecicee ettt 15154
Eric J. Schares

BOARD 76: THE GREAT COFFEE HUNT: AN AUGMENTED REALITY SCAVENGER
Kari Kozak

BOARD 79: ENGINEERING SOURCE: HOW ROBUST IS THE COVERAGE OF THE
ENGINEERING LITERATURE?. ..ottt bbbt 15180
Amy S. Van Epps, Robyn Rosenberg

FIRST-YEAR PROGRAM DIVISION POSTER SESSION

BOARD 84: WORK IN PROGRESS: DEVELOPMENT OF LEARNING SKILLS MODULES
FOR FIRST-YEAR ENGINEERING STUDENTS ...ttt 15191
Lindsay Corneal

GRADUATE STUDIES DIVISION POSTER SESSION

BOARD 86: GRAD STUDENT STEM SHARE: FROM PILOT PROGRAM TO BEYOND STEM ....... 15198
Carrie A. Obenland, Carolyn Nichol

BOARD 85: INTEGRATED ENGINEERING LEADERSHIP INITIATIVE FOR TEACHING
EXCELLENCE (IELITE) YEAR TWO: ASSESSMENT OF INTERMEDIATE-TERM
OUTCOME FOR GRADUATE TEACHING ASSISTANT TRAINING .......cccooiiiiiieeeee e 15212
Yuting W. Chen, Hyun Hannah Choi, Blake Everett Johnson, Mattox Beckman Jr, Lucas
Anderson

POSTER SESSION

BOARD 29: CREATING A VIRTUAL REALITY SIMULATION OF PLASMA ETCHER TO

FACILITATE TEACHING AND PRACTICE OF DRY ETCHING IN NANOTECHNOLOGY

EDUGCATION . ..ottt ettt et ettt et ese e st e s et et e s eeee e e Eeene e s e e e en e neeeeenEeaneeneeneeseeneennenreaneas 15222
Reza Kamali, Matthew Meyers, Nima Kamali-Sarvestani



BOARD 26: AUTOMATIC CREATION OF FINE-GRAINED VULNERABLE WINDOWS
SYSTEM FOR PENETRATION TESTING EDUCATION .....ccoiviiiiiiieiniieee et 15239
Arati Banerjee, Damla Turgut, Cliff C Zou

BOARD 27: BOARDNOTES 2.0 IN COMPUTER NETWORKING: ORGANIZING AND

REPRESENTING MEANINGFUL TECHNICAL INFORMATION GRAPHICALLY FOR

IMPROVING LEARNING COMPETENCIES ......c.oi oottt 15249
Vigyan Jackson Chandra

BOARD 28: WORKING WITH BUSINESS AND INDUSTRY TO UPDATE NATIONWIDE IT
SKILL STANDARDS . ......ceititeitits ettt sttt sttt ste st e te e e bese st ssate e s s ese et ere e ssase e nserenees 15273
Mark Dempsey, Ann F Beheler

INSTRUMENTATION DIVISION POSTER SESSION

BOARD 87: GLOBAL MARKETPLACE AND AMERICAN COMPANIES IN THE MIDDLE
EAST AND NORTH AFRICA (IMENA) ..ottt 15279
Gholam Ali Shaykhian, Jinan Ziade, Mohd Abdelgadir Khairi

INTERNATIONAL DIVISION POSTER SESSION

BOARD 88: A SOPHOMORE’S INTERDISCIPLINARY ENGINEERING PROJECT

ENHANCING LEARNING AND ENGINEERING EDUCATION WITH INTERNATIONAL

APPLICATIONS AND MARKETS ABROAD (STUDENT POSTER) ....c.coceiiiiiiieseeeeieie e 15290
Alan Carbine, Nick Safai

PRE-COLLEGE ENGINEERING EDUCATION DIVISION POSTER SESSION

BOARD 112: A STEM TRAINING PROGRAM TO IMPROVE MIDDLE AND HIGH SCHOOL
VEX COMPETITION OUTCOMES ..ottt bbbt 15317
Ryan Bobby Tang Dan, Shouling He

BOARD 127: COLLABORATIVE MULTIDISCIPLINARY ENGINEERING DESIGN
EXPERIENCES FOR TEACHERS (COMET) TRAIN THE TRAINER MODEL OF SUPPORTS.......... 15333
Eleazar Vasquez I11, Melissa A Dagley, Hyoung Jin Cho, Damla Turgut, Alireza Karbalaei

BOARD 114: DEVELOPING A MODEL OF DISCIPLINARY LITERACY INSTRUCTION FOR

K-12 ENGINEERING EDUCATION: COMPARING THE LITERACY PRACTICES OF

ELECTRICAL AND MECHANICAL ENGINEERS (FUNDAMENTAL).....cccoiiiireiireerisieee e 15339
Theresa Green, Angela Minichiello, Amy Wilson-Lopez

BOARD 121: DEVELOPMENT OF A CREATE-A-LEGO-ENGINEER ACTIVITY TO
EXAMINE STUDENTS” ENGINEERING IDENTITY L.oooiiiiiiiiiieie e 15362
Kelli Paul, Euisuk Sung, Adam V. Maltese, Karen Miel, Merredith D Portsmore

BOARD 125: DEVELOPMENT OF A PROJECT BASED, DIFFERENTIATED ENGINEERING
CURRICULUM (DEC) FOR HIGH SCHOOL STUDENTS [WORK IN PROGRESS].......cccocvvvrviinnnn 15370
James M. Muscarella, Mi Thant Mon Soe, Jessica S Ward

BOARD 108: DEVELOPMENT OF AN ACTIVITY CENTRIC ENGINEERING COURSE TO

TEACH EXCEL, MATLAB, AND ENGINEERING MATH FOR HIGH SCHOOL STUDENTS

(WORK IN PROGRESS) ...ttt ittt sttt sttt bbbkttt b bbbkttt eb et 15377
Lynn A Albers, Richard J. Puerzer



BOARD 120: DEVELOPMENT OF AN ENGINEERING IDENTITY AND CAREER
ASPIRATIONS SURVEY FOR USE WITH ELEMENTARY STUDENTS .....cooiiiirieceseee e 15384
Kelli Paul, Adam V. Maltese, Karen Miel, Merredith D Portsmore, Euisuk Sung

BOARD 115: DEVELOPMENT OF THE DRAW-AN-ENGINEERING-TEACHER TEST
(DAETT) (WORK IN PROGRESS) ........ooomvvierieeesiieseseesssesesssssesssssseesssesssssessssssssssssssssssssssessssassssnee 15395
Rebekah J Hammack, Tina Vo

BOARD 126: EARLY CAREER ELEMENTARY TEACHERS’ EVOLVING CHOICES FOR
INCORPORATING ENGINEERING INTO THEIR CLASSROOM ......ccooiiiiiieciee e 15403
Jessica E S Swenson, Kristen B Wendell

BOARD 110: ELEMENTARY STUDENTS’ DISCIPLINARY TALK IN A CLASSROOM WITH
AN EXPLICIT ENGINEERING DECISION-MAKING SCAFFOLD (WORK IN PROGRESS)............. 15412
Nicole Alexandra Batrouny, Karen Miel, Kristen B Wendell

BOARD 123: ENGAGING TEACHERS IN AUTHENTIC ENGINEERING DESIGN TASKS TO
REFINE THEIR DISCIPLINARY UNDERSTANDINGS (WORK IN PROGRESS).........ccccceveviiieierenne, 15421
Merredith D Portsmore, Jessica Watkins, Rebecca Deborah Swanson

BOARD 124: INFLUENCING STUDENT ENGINEERING INTEREST AND IDENTITY: A

STUDY INVESTIGATING THE EFFECT OF ENGINEERING SUMMER CAMPS ON

MIDDLE AND HIGH SCHOOL STUDENTS (WORK IN PROGRESS).......cccccoeitrniininieiinieeieseieeneeies 15429
Timothy Robinson, Adam Kirn, Jennifer R Amos, Indira Chatterjee

BOARD 109: INTEGRATING A TEACHER PROFESSIONAL LEARNING EXPERIENCE
INTO THE GEAR UP ENGINEERING SUMMER CAMP (WORK IN PROGRESS) .........cccovvviininiennn. 15435
Ryan Barlow, Max L Longhurst, Kurt Henry Becker

VOLUME 20

BOARD 116: INVESTIGATING OPTIMIZATION AS A PRACTICE IN MIDDLE SCHOOL
ENGINEERING ..ottt ettt ettt s et e ettt s e bt e et et e ne st ne et ann 15441
Matthew M Johnson, Amber Cesare, Gabe Knowles, Taylor S Wood

BOARD 119: PRE-ENGINEERING PROGRAMS AND THE INSTILLMENT OF
EMPOWERING ABILITIES FOR MINORITIES: THE CASE OF THE SAVIALAB PROGRAM.......... 15459
Constanza Miranda, Sr. Julian Ifiaki Gofii, Hellen Massiel Fuenzalida Hellen Fuenzalida

BOARD 111: STEM CURRICULUM FOR A MINORITY GIRLS’ AFTER-SCHOOL

PROGRAM (WORK-IN-PROCESS-DIVERSITY) ...iiiiiiiieiisisieie et nanas 15467
Henriette D Burns, Samantha A Murphy, Matt Johnson, Georgia Bracey, Mark McKenney,
Ann Vogel

BOARD 113: TEACHING HANDS-ON RACECAR DESIGN IN A SUMMER PRE-COLLEGE
PROGRADM ...ttt bbbt bbb e b b€ e b bR £ bbb bbb bt bbbt b bt b bt nr et 15477
George J Delagrammatikas, Estuardo Rodas

BOARD 118: THE STEM RESEARCH ACADEMY AT QUEENSBOROUGH COMMUNITY

L0 8 I S 15504
Tak Cheung, Dimitrios S. Kokkinos, Michael Lawrence, Paul J Marchese, Kimberly Anne
Riegel, Paul Sideris, Regina Sullivan, Paris Svoronos, Rex Taibu, Mangala D Tawde

BOARD 122: USING ENGINEERING DESIGN TO INCREASE LITERACY AND STEM
INTEREST AMONG THIRD GRADERS (WORK IN PROGRESS, DIVERSITY).....cccovviiiiieierianenen, 15515
Margaret Pinnell, M. Suzanne Franco, Mary-Kate Sableski, Todd Bennett Smith



BOARD 117: WIP: IMPACT OF TEACHING ENGINEERING SUMMER ACADEMY ON
TEACHER EFFICACY AND TEACHING BELIEFS..........ccooiiiiiicisen e 15523
Joni M Lakin, Mary Lou Ewald, Nancy Nowlin Blanco, Jessica A Gilpin

BOARD 128: WORK IN PROGRESS: INTEGRATING SUSTAINABILITY ENGINEERING

EDUCATION AND DESIGN INTO THE K-12 CLASSROOM: A CASE STUDY IN

ELECTRONICS RECYCLING FOR MIDDLE-SCHOOL YOUTH ....ccociiiiiiire e 15539
Congying Wang, Tikyna Dandridge, Monica E Cardella, Carol A. Handwerker

LIBERAL EDUCATION/ENGINEERING & SOCIETY DIVISION POSTER SESSION

BOARD 91: CONCEAL CARRY OF HANDGUNS AND STUDENTS’ RISK PERCEPTION AT
A UNIVERSITY SETTING.....ci ittt ettt ettt sttt sttt st t s et e e et e e e e st e e bt e st eesbeesbeeseesessatssnessneeeteeaes 15545
Matti Izora Ibrahim

BOARD 90: LATINX PERSISTENCE IN AND BEYOND THE DEGREE: INTERSECTIONS
OF GENDER AND ETHNICITY (RESEARCH)........ctiiiiiiiirseisiee s 15565
Alberto Esquinca, Lidia Herrera-Rocha

BOARD 89: WHAT ENGINEERING STUDENTS THINK ABOUT HOW THEY LEARN
PROFESSIONAL SKILLS .....eciiiitett ittt ettt sttt sttt et et nessene e neans 15580
Kelly Ann Cave, Zinta S. Byrne, Thomas J. Siller, Anthony A. Maciejewski

MANUFACTURING DIVISION POSTER SESSION

BOARD 93: MAKER: IMPROVING THE QUALITY OF MECHANICAL ENGINEERING

SENIOR CAPSTONE DESIGNS BY INCORPORATING GEOMETRIC DIMENSIONING AND

TOLERANCING DURING THE CONCEPT DESIGN PHASE ........cccotiiiiiniieiiee e 15591
Tomas Oppenheim

BOARD 92: MAKER: DEVELOPING COMPOSTABLE COMPOSITES: A MULTI-
DISCIPLINARY APPROACH TOWARDS SUSTAINABLE MATERIAL ADOPTION ......c..ccoevveuvveeee. 15598
Louise Rosanna Manfredi

BOARD 94: ENHANCING TEACHER KNOWLEDGE AND SKILLS IN MODERN
MANUFACTURING ..ottt ettt sttt e ae s ettt eebese e e s re st e te e nseseressesesenears 15608
Wayne P Hung, Mathew Kuttolamadom, Shelly Tornquist

MATHEMATICS DIVISION POSTER SESSION

BOARD 95: STEM MAJORS’ ABILITY TO CALCULATE TAYLOR SERIES’ DERIVATIVE
G INTEGRAL ...t b bbb bbb bbb bbbttt 15618
Emre Tokgoz

MECHANICAL ENGINEERING DIVISION POSTER SESSION

BOARD 99: LEARNING THROUGH DISCOVERY: EMPOWERING LOWER DIVISION
UNDERGRADUATES TO ENGAGE IN CROSS-DISCIPLINARY RESEARCH ........ccccoovviiiieiiinn 15635
Nina Robson, Cynthia Gautreau, Madeline E. Rasche

BOARD 96: THE SEVEN C’S OF SOLVING ENGINEERING PROBLEMS..........cooovieeeieeeeee e 15648
Ron Averill



BOARD 97: ROBOTS AT YOUR SERVICE: AN ENTREPRENEURIAL AND SOCIO-
TECHNICAL ACL COURSE MODULE ..ottt ettt
Ming Z. Huang, Elizabeth Reddy

BOARD 98: LESSONS LEARNED FROM AN INTEGRATED CLASS-LAB APPROACH TO A
MECHANICS OF MATERIALS COURSE ...ttt ettt ettt sttt e st e s et e e s eaaee e s rineee s
Michele Miller

BOARD 100: ENHANCEMENT OF A THERMO-FLUID LABORATORY COURSE: FOCUS
ON TECHNICAL WRITING ..ottt ettt bbbttt
Kamau Wright, Paul E Slaboch

MECHANICS DIVISION POSTER SESSION

BOARD 101: PROJECT BASED LEARNING FOR A MECHANICAL ENGINEERING MAJOR

STUDENT: THE SUSTAINABILITY OF INTERNAL COMBUSTION ENGINES (STUDENT

O I I = o ) TP
Aaron Price Barnett, Nick M. Safai

STUDENT DIVISION POSTER SESSION

BOARD 132: DOCUMENTING STUDENT PERSPECTIVES OF LEARNING WHILE ON CO-

Katherine M Ehlert, Marisa K. Orr

BOARD 130: ENGINEERING EDUCATION COLLABORATIONS: EXPLORING "WAYS OF
THINKING" USING A MIXED METHODS APPROACH ......ooiieeie ettt
Medha Dalal

BOARD 129: GIRL SCOUT ENGINEERING PROGRAMS' IMPACT ON MIDDLE SCHOOL
GIRLS’ ENGINEERING IDENTITIES. ....cctiteieieiiese ettt eree ettt sae et anaenee e seesnenne e
Abigail Clark

BOARD 131: METHODS FOR ASSESSING THE IMPACT OF COUNTERFACTUAL
THINKING ON THE CAREER MOTIVATION OF PRACTICING WOMEN ENGINEERS..................
Renee Desing

BOARD 134: METHODS FOR CONDUCTING A SCOPING LITERATURE REVIEW ON
ENGINEERING GRADUATE STUDENT MENTAL HEALTH (WORK IN PROGRESS).........c...........
Sarah Jane Bork, Anu Tuladhar, Joi-Lynn Mondisa

BOARD 133: "THIS SEEMS REASONABLE": USING EPISTEMIC COGNITION AND

METACOGNITION TO JUSTIFY THE REASONABLENESS OF SOLUTIONS IN SENIOR

D] ] PSR OPSSPRSTIN
Lauren Jennings, Courtney June Faber, Kayla Arnsdorff, Rachel McCord

BOARD 138: RE-THINKING ENGINEERING DOCTORAL STUDENTS’ SENSE OF

BELONGING: IN CONSIDERATION OF NATIONALITY DIVERSITY AND

INTERPERSONAL INTERACTIONS ... .ooitiiiti ittt ettt ettt ettt ettt ete e naesraesreesreesaeaneas
Eunsil Lee



WOMEN IN ENGINEERING DIVISION POSTER SESSION

BOARD 135: REFLECTING ON 20 YEARS OF THE ATTRACTING WOMEN INTO

ENGINEERING (AWE) WORKSHOP ..ottt

Mahaa Mayeesha Ahmed, Melanie Basantis, Kauser Jahan

BOARD 137: PERSISTENCE OF WOMEN OF COLOR IN UNDERGRADUATE

ENGINEERING PROGRAMS ...ttt

Courtney S. Green, Sandra Loree Dika, April C Smith

BOARD 136: AN INTERSECTIONAL PERSPECTIVE TO STUDYING

MICROAGGRESSIONS IN ENGINEERING PROGRAMS.........ccooiiiiiiiiii s

Cristina Poleacovschi, Scott Grant Feinstein, Stephanie Luster-Teasley, Meghan Berger M.
A.

COMMUNITY ENGAGEMENT DIVISION POSTER SESSION

BOARD 19: IMPACTS OF ENGINEERING JUSTICE CURRICULUM: A SURVEY OF

STUDENT ATTITUDES ..ottt

Tina Lee, Elizabeth Anne Buchanan, Devin R. Berg

BOARD 20: ENGAGEMENT IN PRACTICE: FIRST YEAR STUDENTS AS “ENGINEER FOR

A DAY” FOR MIDDLE SCHOOL STUDENTS .....cooiiiiiiiiiiie s

Cynthia Helen Carlson, Anne Pfitzner Gatling, Katherine Marie Donell

FACULTY DEVELOPMENT POSTER SESSION

BOARD 81: WORK-IN-PROGRESS: BUILDING AN INCLUSIVE FACULTY COMMUNITY

THROUGH THE TEACHING AND LEARNING ACADEMY ....ocoiiiiiiiiiiiiiieeeee i

Jianyu "jane" Dong, Emily L. Allen

BOARD 82: LESSONS LEARNED: USING A FACULTY DEVELOPER’S SKILLSET TO
FACILITATE A CHALLENGING REVISION PROCESS — A STUDENT EVALUATION OF

TEACHING EXAMPLE ...ttt bbb bbbt nn b ane s

Amy B Chan Hilton

BOARD 83: LESSONS LEARNED: A THREE-OFFICE PARTNERSHIP TO ENGAGE

GRADUATE TAS WITH MENTAL HEALTH TRAINING ..ot

Ken Yasuhara, Katie Malcolm, Natacha M. R. Foo Kune

BOARD 80: PREPARING ENGINEERING FACULTY FOR INCLUSION OF CIVIC

ENGAGEMENT IN CURRICULUM . .....oooiiiiiii et

Sherri Sklarwitz, Ethan E Danahy, Peter De Guzman, Fredrik W. Lyford, Mindy Nierenberg,
Nancy Thomas, Marian Woznica

INCORPORATING THE COMMUNITY INTO THE CLASSROOM

TRAINING MODULES FOR IMPROVED STORAGE TECHNIQUES TO REDUCE POST-

HARVEST LOSSES OF MAIZE IN GHANA, WORK IN PROGRESS...........ccccoiiiiiiiieccc e

Hallie E Supak, Victoria Baltazar, Janie M Moore



THERMODYNAMICS FOR CITIZENSHIP: ENTREPRENEURIAL ENGINEERING
THROUGH PROJECT-BASED LEARNING ....c.ccviiieeescee ettt 15849
Ann D. Christy, Tara Gupte Wilson, Owen J Meehl

BEST PRACTICES FOR CHEMICAL ENGINEERING LAB-BASED COURSES

A TIME-SAVING ALGORITHM FOR TEAM ASSIGNMENT AND SCHEDULING IN A
LARGE-SCALE UNIT OPERATIONS LABORATORY COURSE ..ottt 15858
Andrew Maxson

BEST PRACTICES IN TEACHING UNIT OPS: THE “FIELD SESSION” LAB EXPERIENCE
AT THE COLORADO SCHOOL OF MINES........ooiiiiitiiriieirisie s 15869
Michael David Mau Barankin, Tracy Q. Gardner, Jason C. Ganley

DEVELOPING RELIABLE LAB RUBRICS USING ONLY TWO COLUMNS ..o, 15882
Joshua A. Enszer

WORKING AT THE INTERSECTION OF INDUSTRY AND ACADEMIA

MEETING INDUSTRY NEEDS FOR PROFESSIONAL AND TECHNICAL SKILLS WITH
NEW GRADUATE DEGREES ........ccoii ittt sttt sttt stete e s esesessesesensass 15891
Robert J. Rabb, David S. Greenburg

UNIVERSITIES AND INDUSTRIES: A PROACTIVE PARTNERSHIP SHAPING THE
FUTURE OF WORK ..ottt ettt h bbb bbbt bbbt b et 15901
Daniel Weagle, David B. Ortendahl, Michael Ahern

THE CHALLENGE OF HIGHER EDUCATION - EMPLOYABILITY: DOES THE

WORKFORCE HAVE WHAT EMPLOYERS NEED. ..........ciiiiiiiiiiisic et 15914
Evan Harpenau, Evelyn Ann Kaelin, Meg Piechocki, Mitchell L. Springer Pmp, Sphr, Shrm-
Scp

BEST PRACTICES IN PROMOTING FACULTY-STUDENT INTERACTION IN ONLINE
STEM COURSES ..ottt bbb bbb bbbt bbbt eb bbb bt 15944
Thomas M. Freeman, Michelle E. Jarvie-Eggart

CEED TECHNICAL SESSION II: DEVELOPING RESEARCH AND DESIGN SKILLS
THROUGH EXPERIENTIAL LEARNING

EXAMINING THE RELATIONSHIP OF ACTIVE TEAM-BASED LEARNING AND

TECHNOLOGY AND ENGINEERING STUDENTS' RESEARCH SELF-EFFICACY IN A

CYBERSECURITY TRAINEESHIP CLASS ...ttt 15962
Rylan C. Chong

EXPERIENTIAL RESEARCH EDUCATION: A REPORT ON THE FIRST YEAR OF AN NSF-

SPONSORED CYBER-PHYSICAL SYSTEM CYBERSECURITY RESEARCH EXPERIENCE

FOR UNDERGRADUATES PROGRAM ..ottt sttt sttt st sttt sttt st sae s enennens 15979
Jeremy Straub

FOSTERING BELONGING THROUGH AN UNDERGRADUATE SUMMER INTERNSHIP: A
COMMUNITY OF PRACTICE MODEL FOR ENGINEERING RESEARCH EDUCATION.................. 15990
Nicole Bowers, Michelle Jordan, Kate Fisher, Zachary Holman, Mathew D. Evans



DESIGNING AND BUILDING A TINY HOUSE TO DEVELOP CONNECTIONS ACROSS
DISCIPLINES AND CONCEPTS ...coiiiciiitiiiisie ettt sttt et senessane e nsans 16020
Vicki V. May, Charles R. Sullivan, Honor J. Passow, Benoit Cushman-Roisin

STUDENTS’ SELF-ASSESSMENT OF MODERN MAKING SKILLS ....ooviiiieieeeee e 16040
Diana R. Haidar, Michael C. Melville

ERM TECHNICAL SESSION 7: LEARNING AND RESEARCH IN MAKERSPACES

THE SOCIAL AND CONCEPTUAL FUNCTION OF UNCERTAINTY IN OPEN-ENDED
PROJECT-BASED LEARNING ...ttt ettt sttt bt e ebe s eba s st e s st essate s s bassrteesataesaeee e 16061
Colin Dixon, Lee Michael Martin

KNOWLEDGE IN THE MAKING: WHAT ENGINEERING STUDENTS ARE LEARNING IN

Y S ] o N O i 16073
Louis S. Nadelson, Idalis Villanueva, Jana Bouwma-Gearhart, Sarah Lanci, Kate Youmans,
Cindy Ann Lenhart, Alexis K. Van Winkle

DEVELOPING AN ENGINEERING IDENTITY THROUGH IMMERSIVE DESIGN
CHALLENGES IN ACADEMIC MAKERSPACES: A QUALITATIVE CASE STUDY .....ccoecevvenenene. 16090
Juan Torralba, Rob Rouse

WORK IN PROGRESS - AN EQUITY BIFOCALS FRAMEWORK FOR UNIVERSITY
MAKERSPAGCES ...ttt bbbtk b e b bbb bbbt bbbttt b et bbb 16114
Wendy Roldan, Jennifer A. Turns

WORK IN PROGRESS - THE DEVELOPMENT OF AGENCY IN A HIGH SCHOOL MAKER
CLASS: EVIDENCE FROM INTERWVIEWS ..ottt ettt ettt ettt e e s ettt e s etae e s nnanassenaeeenns 16121
Lee Michael Martin

ERM TECHNICAL SESSION 8: SURVEY AND INSTRUMENT DEVELOPMENT

DEVELOPMENT OF AN ETHICS SURVEY BASED ON THE FOUR-DOMAIN
DEVELOPMENT DIAGRAM ..ottt ettt bbbttt bttt eb et 16127
Nathan E. Canney, Angela R. Bielefeldt, Madeline Polmear, Chris Swan, Daniel Knight

RECOGNIZING ENGINEERING STUDENTS’ FUNDS OF KNOWLEDGE: CREATING AND
VALIDATING SURVEY MEASURES ..ottt sttt staa e snae et aennne e 16140
Dina Verdin, Jessica Mary Smith, Juan C. Lucena

WORK IN PROGRESS - INVESTIGATING THE CONCURRENT VALIDITY OF AN
ACADEMIC RESILIENCE SCALE ......oo ittt ettt 16157
Adurangba Victor Oje, Nathaniel Hunsu, Peter H. Carnell, Nicola W. Sochacka

WORK IN PROGRESS — DEVELOPMENT AND VALIDATION OF THE AMBASSADOR
QUESTIONNAIRE ...ttt ettt ettt e bt e bt £ b e bbb e £ et e b et e b e ket eeeb et e b ene s e ereneen 16165
Melissa G. Kuhn, Joanna K. Garner, Shanan Chappell

WORK IN PROGRESS — THE DEVELOPMENT OF A K-12 INTEGRATED STEM

OBSERVATION PROTOQCOL ...ttt sttt ettt 16172
Gillian Roehrig, Elizabeth Ring-Whalen, Jeanna R. Wieselmann, Emily Anna Dare, Joshua
Alexander Ellis



ERM TECHNICAL SESSION 9: PERSISTENCE AND RETENTION

EXAMINATION OF STUDENT CHOICE TO REMAIN IN ENGINEERING........ccccooiiiiiiiinnicieins 16178
Katherine Tanner, Krista M. Kecskemety, Rachel Louis Kajfez

DO | THINK I’'M AN ENGINEER? UNDERSTANDING THE IMPACT OF ENGINEERING

IDENTITY ON RETENTION ..ottt ettt bttt 16189
Bryce E. Hughes, William J. Schell lv, Brett Tallman, Romy Beigel, Emma Annand, Monika
Kwapisz

FACTORS INFLUENCING COURSE WITHDRAWAL IN FUNDAMENTAL ENGINEERING

COURSES IN A RESEARCH 1 UNIVERSITY .ottt 16206
Johnny Crayd Woods Jr., Tahsin Mahmud Chowdhury, Homero Murzi, Michelle Soledad,
David B. Knight, Jacob R. Grohs, Scott W. Case, Natasha Smith

FACILITATING TRANSFER STUDENT SUCCESS IN AN ENGINEERING
BACCALAUREATE PROGRAM. ...ttt ettt ettt ettt et e ettt e e et e e s st e e e s st e e e s eaaan e s srbenens 16219
Nena E. Bloom, Jennifer Johnson, Jennifer Marie Duis, Pauline Entin

WORK IN PROGRESS: A TRANSFERABLE MODEL TO IMPROVE RETENTION AND
STUDENT SUCCESS IN STEM THROUGH UNDERGRADUATE RESEARCH (NSF LEARN
CONSORTIUMY) .ttt bbb bbb bbb bbbttt b bbbttt 16240
Daniel Meeroff, Donna Chamely-Wiik, Kimberly R. Schneider, William R. Kwochka, Evelyn
Marques Frazier, Jordan Merritt, Michael Aldarondo-Jeffries, Alison I. Morrison-Shetlar

VOLUME 21
COURSE TRANSFORMATION IN ECE

PROJECT-BASED LEARNING OF OPTICS AND PHOTONICS: HOW TO TEACH A STAND-
ALONE TECHNICAL ELECTIVE "NICHE" COURSE? .......cccceiiiiiiiiiiese et 16247
Renee M. Clark, Mohan Wang, Mohamed A. S. Zaghloul, Spencer Mark Sullivan, Kevin Chen
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