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Racially Diverse Women's and Men's Adjustment to STEM Majors: Implications for Recruitment and Retention.................... 15401

Matthew J. Miller, Robert Lent, Paige E. Smith, Bevlee A. Watford, Gregory M. Wilkins, Matthew M. Jezzi, Kayi Hui, Robert H.
Lim, Nicole A. Bryan, Helena Mimi Martin

T609 - BIOLOGICAL & AGRICULTURAL POSTER SESSION

Analysis of the Implementation of the How People Learn Framework Through Direct Classroom Observation in

Selected FOOA ENGINEEIING COUISES .....cviviiirieeeieiiisieteseesesesestesesesssessesesesesesessssssesesessssssesesesesessssesesessssssnsesesesessssasesesessssssnsesesesessssnsesees 15408
Lourdes Gazca, Aurelio Lopez-Malo, Enrique Palou
A Step Towards the Development of a Wet Cellular Bioengineering Laboratory ... 15425

Josue Orellana, Fabiola Quiroa, Ala'lbrahim Abu-Lail, Nehal 1. Abu-lail

T612 — POSTER SESSIONS FOR UNIT OPERATIONS LAB BAZAAR AND TENURE TRACK FACULTY

Poster Session fOr TENUIE THACK FACUITY ..ottt bbbt b et bbbt b b bttt nn bbb 15442
Donald P. Visco, Jason M. Keith, Jeffrey A. Nason, Roger C. Lo, James P. Abulencia, Sergio Mendez
UNit OPEIrationNSs Lah BAZAAT .......ccciviiivieeieiiiiisieis ettt ettt e et s e se st e s et e e et s et e R e et s e s e b e s e e s ss et eseneneneeeeseserenenenens 15448

Michael E. Prudich, Daina Briedis, Robert Y. Ofoli, Robert B. Barat, Norman W. Loney, Ali Pilehvari, Michael J. Elsass, Robert J.
Wilkens, Danilo Pozzo, Jim Pfaendtner, William B. Baratuci, Jim Henry, Bridget R. Rogers, John F. Sandell, Adrienne R. Minerick,
Jason M. Keith, Horacio Adrian Duarte, David W. Caspary, Charles Nuttelman, Pablo Lavalle, Naoko Ellis, Sergio Mendez, Arne

Biermans

Unit Operations Lab Bazaar: Incorporation of Laboratory Experiences in Six Integrated Pillar COUFSES.........ccccceovriciienininne 15492
Michael Jefferson Baird, Schohn L. Shannon

Introducing Professional Skills During Unit Operations Laboratory ..ot sessssesesesssnnens 15505
Deniz Rende, Nihat Baysal, Sevinc Rende

Unit Operations Lab Bazaar: Assessment of Miniature Industrial EQUIPMENT...........ooiiiiiiiiieieiise e 15523
Laura Coon, Paul B. Golter, Derek Allen Cline, David B. Thiessen, Bernard J. Van Wie, Ashley Ater Kranov

Integration of the Chemical Engineering Laboratory with a Focus on Bio-Fuel Production ... 15539

Danilo Pozzo, Jim Pfaendtner, Marvi A. Matos, William B. Baratuci, Jim L. Borgford-Parnell, Arne S. A. Biermans

T613 - CIVIL ENGINEERING POSTER

Addressing Professional Practice 1ssues Within the CUrTICUIUM ...........coiiiiii s 15557
Ronald W. Welch

An Engineering Approach to Writing: A Pilot Program for Civil Engineering Graduate StUdents..........ccccovrreieiinnnecicnenennne 15584
Christianna Irene White, David J. White

X-Ray Computed Tomography: A New Pedagogical Tool for Studying Micro and Macro Geomaterial Properties .................... 15603
Robert L. Mokwa, Zachary Lee Morris, Whitney A. Lutey

Connecting Student Experiences with Concepts and Principles of Fluid Mechanics...........c.cccociiniiciiicceeeee 15615
Sandra Shaw Courter, Lauren Seabury, Benjamin Lee, Gregory Alan Payne, John A. Hoopes

Industry University Partnership in Senior Capstone DESIGN COUISE ..........c.ciiriiurieieerieirisisieee sttt 15631
Haluk M. Aktan, John Stephen Polasek, Kevin James Phillips

Re-Engineering the Capstone: Melding an Industry Oriented Framework and the BOK2.........ccccoeveeieiininnesieisnensseeesssenns 15662

John V. Tocco, Donald D. Carpenter



Combining Hands-On Design, Engineering Analysis, and Computer Programming in a Freshman Civil and
ENVIronmental ENGINEEIING COUISE ......cciviiiiiiiiieieiiirieteeesesesesteesesesessssesesesessssssesesesessssssesesesessssssasesesesessssesesesesessnsesesesessssssesesesessssnsns 15683
James D. Bowen, Peter Thomas Tkacik, Kimberly Warren

T615 - COMPUTERS IN EDUCATION POSTER SESSION

Work in Progress: Development of a Senior Level Robotics Course for Engineering StUdeNtS ...........ocoviviceininnninicnieeenes 15695
Chi N. Thai

Work in Progress: Incorporating Pervasive Computing Concepts into an Aircraft Maintenance Job Task Card

SYSTBIM ... b s e E bR e b E bR S E R R SRS E bbb 15710
Timothy D. Ropp, David M. Whittinghill, Raymond A. Hansen, Erin E. Bowen, Joshua L. Holmes

Work in Progress: Collaborative and Reflective Learning in ENgiNeering Programs ... 15723

Neelam Soundarajan

Work in Progress: Distance teaching of Thermodynamics with Adobe Connect and dedicated Engineering

SOTEWALE ...ttt bbb b h s £ e e b b E £ £ £ EE b eh €A £ E b h R €S £ SR h R R £ R Eeh R A £ R AR E b bRt e bbbt n e 15738
Guido W. Lopez

Work in Progress: Analysis of Mobile Technology Impact on STEM-Based Courses, Specifically Introductions to

Engineering in the Era of the iPad ........
Oscar Antonio Perez, Virgilio Gonzalez,

ichael Thomas Pitcher, Peter Golding

Work in Progress: Virtual Outreach: Facilitating the Transition to University STUAY .......c..cococvrieieiinrneinneenseeeee e 15761
Chris Smaill, Colin Coghill

Work in Progress: Virtual Research Experiences for Undergraduates in Nanotechnology (VREUN)..........ccccccevvinnnniciicnnnnne, 15772
Frank T. Fisher, Hong Man

Work in Progress: Using Social Media to Build and Grow an Engineering Community on a Small Campus ..........c.cccocecveeninenne 15786
James Riddell, Anca L. Sala, Tom Spendlove

Work in Progress: The Study Buddy, a Virtual TUTOFIAl AQENT..........cveeiiirireeeeire e ss s sesenssenens 15792

Keith Garfield
Work in Progress: Educational Effectiveness of Implicit Course Content Embedded within Commercial Video

GBIMIES.....e bbb bbb E bbb 15799
Bruce Eric Davis, David M. Whittinghill
Work in Progress: 3D Stereoscopic Visualization as a Tool for Teaching Astronomy CONCEPLS...........oveererirrerieieierererineeeneeeens 15806

Norman Joseph, David M. Whittinghill, Kathleen C. Howell, David William Braun

1621 — DEAD POSTER SESSION

New Prototype Design Process: Integrating Designing Around Existing Patents and the Theory of Inventive

[ad o] o] (=10 0 B To] AV oo RO ST OT SO USPRUTORRO 15813
King-Lien Lee
Design of a Wireless Sensor and Actuator Network for Energy Management at HOME.............ccoceiinnceninnnsecce e 15826

Chao Chen, Carlos Pomalaza-Raez, Edwin Chobot, Daniel B. Newby, Renee Kathleen Chandler, Nusaybah Abu-Mulaweh

A Preliminary Study of Conducting Semi-Structured Interview as Metacognitive Assessment in Engineering

DeSigN: 1SSUES ANT CRAIIENGES..... ..ttt bbbt E bbbt E bbb bbb bbb e bbbt eb bbbt 15839
Harry B. Santoso, Raymond E. Boyles, Oenardi Lawanto, Wade H. Goodridge

Counterbalanced Transportation: It is a Design that will Attempt to Keep the Load Stable No Matter the

INCHINALION OF TNE TEITAIN ...ttt bbbt bbbt E b b s s E b h £ b e bbbttt b bbbt n bbbt 15849
Marvin C. Blackman, Shahidul Islam, Joseph Kamel

A Portability Rubric Applied to the Redesign of a Solar Power Generation SYStEM .........ccccoviirrininirireieneenss e 15861
David Bryce Holloway, Daniel D. Jensen, Kristin L. Wood, Al Mundy, Bradley Adam Camburn

Roles in the Design Process: A Survey of Engineering and Industrial Design EQUCALOFS ............ccccoiiiriririreninininseeeeseseseee e 15876
William Besser, Annmarie Thomas

Project-Based Learning (PBL): An Effective Tool to Teach an Undergraduate CFD COUISE.........cccccovririririeeininnisieieene s 15882

Wael Mokhtar
Implementation of an Integrated Product Development (IPD) Competition in a Rural Dominican Community:

LLESSONS LLEAINEA ...tttk bbb £ b H £ s £ £ b b A £ E £ b h e E R £ R E R R £ R R bR Rt b e b bRt r bbb 15894
Manuel Enrique Hernandez, Xinran Xiang, Ye Eun Park, Ivan Goenawan, Freda Yawson

Keys to Success in the IEEE Hardware COMPETITION.........c.coriiiiiiiiiieiiiii ettt 15908
Nabila A. Bousaba, James M. Conrad, Claude M. Hargrove, Valentina Cecchi

Towards an Artificial Bullfrog: Development of a Kinematically Realistic, Articulated Skeletal Model..........c.cccooiiiiiinnininee 15926
Amy E. Cook, Perry G. Wood, Theodore A. Uyeno

Use of Power Wheels Car to Hlustrate ENgineering PriNCIPIES..........oo ittt 15940

Howard Medoff, Robert L. Avanzato

VOLUME 21

A Cross-National Investigation of Confidence in ABET Skills and Kolb Learning Styles: Korea and the United
SHALES .. R 15950
Kimberly Lau, Mary Kathryn Thompson, Alice Merner Agogino



1623 — ECE DIVISION POSTER SESSION

Third Graders Experience on Using an Autodidactic Programming Software: A Phenomenological Perspective.............c.cce.... 15962
Aikaterini Bagiati, Chrysoula Florou, loanna Kosmopoulou, Elias N. Houstis

Recent Advances in Computational Technology in the CIasSIO0M .........ccviiiciiiiiir e 15970
Mariusz Jankowski

DETECT: Design Entrepreneurship Technology Engineering Collaboration Transatlantic Project...........c.cooooeeeiiinisciicnnnnne 15980
Heinz Schmidt-Walter, Michael J. Dyrenfurth, James L. Barnes

Digital DESIGN IMEETS DSP .......oicveieiiiiecteieiete sttt e st e s st st s s e s et e se e e st e s e se s e se e s b e s e s e Rt se b s e R e R e e e e e et e b e R e e s e s et e s enen e e ea et esere e e e 15988
Christopher S. Greene, Paul lan Nyombi

A Project-Based Hands-ON Digital LOGIC COUFSE..........cviiiiiiiiieieiiiiiii ittt b bbb 15997
Nuri Yilmazer, Muhittin Yilmaz, Remzi Seker

Evaluating Oscilloscope Sample Rates vS. SAMPING FIARILY .......cooiiiiiiiiiiicce e 16007

Johnnie Lynn Hancock
Work in Progress: Recruiting Computing Students Through IN-COMMAND CS-0: An INtroduction to

Computing through Mobile Application DEVEIOPIMENT ..........ccoiiiiiieiiiiieee ettt bbbt bbb 16018
Miguel Alonso Jr., Sarah Hug, Heather Thiry

Teaching Digital Systems Verification Methodologies using SYSteMVErilog........ccucveeiiiniiseiieiisse e 16024
Nader Rafla

"MUMPs" Multi-User-MEMS-Processes as Teaching and Design Tools in MEMS INStruCtion ............cccoeeveniinnneciennnsceee 16030
Mustafa G. Guvench

Transitioning a Lab-Based Course to an ONIINE FOFMAL ..ottt 16041
Kevin P. Pintong, Douglas H. Summerville

Concept Inventory Assessment INStruments fOr CirCUITS COUISES ......oviviuiueiriiiririeieieiesisissseeesessseesssesesessssssesesesessssesesesesssessssssesenes 16067

Tokunbo Ogunfunmi, Mahmudur Rahman

1624 — ECCD POSTER SESSION

Virtual Power Producers and Distributed Generation in Energy Trading Markets: An Approach to the

Integration of Renewable ENergy in Latin AMEIICA ........c.cciuiiiiiiiii ettt 16083
Simon De Los Rios, Jose Carlos Quadrado
Commissioning a 5 kW PV Array for Electrical Engineering University CUrriCUlUM ..........ccccooiiiiinninnceensseeese s 16095

Jaime Ramos, Leonel Aguilera, Elizardo Garcia, Sanjeev Kumar, Roman Garcia, Jose Sanchez

T630 - ELD POSTER SESSION

The Hybrid Reference Desk: Changing Strategies for Changing TiMES ... e 16109
Larry A. Thompson
The Visualization of Database SEArCH RESUILS ............c.ciiiiiiiici bbbttt 16121

James A. Van Fleet

1633 — ENGINEERING TECHNOLOGY DESIGN |

EET Project Session in a Project Lead the Way Conference for Local High School Students .............coccccoeviinniieiiiniscccine 16126
Gene L. Harding, Danny H Cole

A Low-Cost Project Course to Enhance Learning in a Statics and Strength of Materials CoUrse...........cccovurirreeieierirssesiennrenns 16142
Charles G. Drake

Mini-Projects as Part of a Freshman Seminar For Mechanical Engineering Technology Students ...........ccccccvvnnicciinnnnen. 16155
Robert Edwards, Michael Lobaugh

Implications of Publishing eBooks on PCs and Mobile Devices for Engineering Technology EAuUCAtors...........ccccccoeeiniriricircninennne 16168
Carlos R. Morales

Providing Technical Flexibility to a Civil Engineering Technology Program..........cccccvvieeeiiiiinisseenenesseseesesesessese s sssesesenes 16173

Carlos A. Ortiz, Timothy W. Zeigler

T637 - ELOS POSTER SESSION

A Laboratory Project Introducing Basic Microprocessor Hardware and Software for an Introductory

Undergraduate ECE Class fOr NON-IMAJOIS ........cccouiiiuieurieiiirieteeiesesessesesesesessssesesesessssssssesesessssssssesesessssssesesessssssssesesessssssssssesesssssseses 16179
Brennan T. Ashton, Paul Malmsten, Gautam Vallabha, Sergey N. Makarov
Optimal Design of a PUMP @and PIPING SYSTEM .....c.ouiiiiiiiieieiiiii ettt bbbttt 16189

Curtis Brackett, David Zietlow

1638 - FIRST YEAR PROGRAMS DIVISION POSTER SESSION

Introduction to Engineering Design for Freshman: Implementation of Leadership and Service Learning for
Broadening ENGINEEIING INGEIMUILY .......c.ciiiiiiiitie ettt bbb bbb se b e b b £ bbb e bR e e b b e b e bt b b e b b s e s senbenan 16204
Lisa A. Pruitt



Using No-Stakes Quizzing for Student Self-Evaluation of Readiness for EXamS. ...t 16217
Kirsten A. Davis

General Aviation Airport Layout and Design: A Cross-Discipline Exercise in Design Management for Freshman

ENGINEEIING STUTENES. ...ttt bbb bbb bbbt h bbb E bbbttt bbbt 16227
Ibibia K. Dabipi

Using Peer Evaluation to Assess Individual Performance in Team Projects for Freshmen Engineering Students in

TNE IMIIAAIE BBST ...ttt bbbt e bR s e £ £ e b b e R e A2t £ b b e b e et £ b e R e et et et et e R e s et e bt enen et e bt 16235
Ghada Salama, Beena Ahmed

Preparing Engineering Students to Take a Calculus Course: An Engineering-Oriented APProach ............cccoevnvceiennnsceene 16245
Kristi J. Shryock, Arun R. Srinivasa, Jefferey E. Froyd

Recruiting and Retention of Engineering Students: Using a One Year Scholarship at Two-Year Partner Schools...................... 16255
C. J. Egelhoff, Susan Donner Bibeau, K. L. Burns, Corinna Marie Fleischmann

High-Tech To0ls for FreShMan ENGINEETS. ..........viiiiiiiricces bbbttt 16267

Chitra N. Javdekar, Stephen W. McKnight, Michael E. Pelletier
Engineering Enrollment Retention Improvement by Application of the Wright State Mathematics Education

1Y oo =1 TSSOSO 16278
Byron L. Newberry, Richard Miller, Robert Andrew Stevenson

Effect of Math Competency on Success in ENGINEEring SCIENCE COUISES .........uiueueuiiiiririeieiiieniresieieiee sttt 16286
Fahmida Masoom, Abulkhair Masoom

A Learning Community for First-Year ENGINEEIiNG COUISES .......ccovivruiueureririririeteseeenesessesesessssssssssesessssssssssessssssssssesesssessssssesssenssssss 16298

Ding Yuan, Jude L. Depalma, Nebojsa I. Jaksic, Jane M. Fraser

1639 - GRADUATE STUDIES POSTER SESSION

Public Speaking, Leadership, and ENGINEEIING ..ottt bbbttt bbbttt b e 16308
Timothy Paul Tallon, Dan Budny

T643 — INTERNATIONAL POSTER SESSION

Application of Micro Computers in Design of Self-tuning CONTIOIErS.........cco i 16323
Alireza Rahrooh, Robert De La Coromoto Koeneke, Walter W. Buchanan

A Semantic and Cultural Study of Animal Expressions in English and Persian ............ccccccovviiiciniininsssisieessseeeese e 16336
Fakhteh Nakhavali

Contrastive Analysis of Dog Expressions in ENGliSh @Nd PFSIAN............cciiiiiiieiee s 16346

Fakhteh Nakhavali

T644 - K12 AND PRE COLLEGE ENGINEERING POSTER SESSION

Engage K-12 Students in Electrical and Computer Engineering (ECE): Outreach with K-12 STEM Schools

THroUgN ECE PrOJECT ACLIVITIES ......ccuieieiiiiireet ettt b bt £ £ bbb R e e £ bbb 2R £ £ bbb e Rt e e £ e b e b e b e Rt b bbb e b b et n bt 16353
Ramakrishnan Sundaram

Introduce Engineering to 6th Graders Via ""SPeed DatiNg™ .........ccceiiiieiiiiie ettt 16361
Melanie R. Ford, Vibhuti Dave, Kathryn Holliday-Darr

Stimulating K-12 Student Interest through Industry, Engineering College and K-12 School Partnerships..........c.ccccovovvniinienas 16374
Janice S. Pawloski, Charles R. Standridge, Paul D. Plotkowski

Enriching K-12 Math EAUCAtioN USING LEGOS ........c.cuiuruiiiiiiieieieinesisiei ettt sttt b et s bbbt b s eb ettt b et e e eban 16382
Irina Igel, Ronald Leonel Poveda, Vikram Kapila, Magued G. Iskander

A Longitudinal Evaluation of Project Lead The Way in the State 0f IOWa ..........ccccouoiiiiiiniieceee e 16399
David G. Rethwisch, Frankie Santos Laanan, Melissa Chapman Haynes, Soko S. Starobin

Poster-Breathing Life int0 the SCIENCE FAIF PrOCESS .........c.iiuiiiiiiiiiiicicieie et bbbt 16414

Christina Deckard, Kellie Marcarelli, Susan Benson, Heather Marie McCormick
Providing Opportunities for High School Competition Team: U.S. FIRST Robotic Competition Initiative for Home

Lo o To] [=Ta IS 18 o (=1 ) SRRSO 16425
Terence J. Fagan, Gerald D. Holt

Using Engineering Activities to Support Communication and Collaboration Skills in a Special Needs Classroom ...........c.c........ 16436
Carol Shields

Work in Progress: Designing an Innovative Curriculum for Engineering in High School (ICE-HS)........cccovveeieiinssecsieinnnns 16443
Shamsnaz Virani, Iris B. Burnham, Virgilio Gonzalez, Miroslava Barua, Elaine Fredericksen, Sally J. Andrade

Using the Principles of Manual Training to Perform STEM Outreach for Urban Youth...........cccccccooniiiiicicc, 16454

Greg Murray, Randy Winzer

1645 - LIBERAL EDUCATION POSTER SESSION

Getting Students Prepared t0 PrESENT WWEILL...........c.coiiciie ettt bbbttt 16461
Smitesh Bakrania



1646 - MANUFACTURING POSTER SESSION

Design and Development of a 3D Printer With RECYCIING SYSTEM ......viviciiiiiiireeeie et 16474
R. Radharamanan

Responding to Emergencies Using Local Industry: Service Learning with Manufacturing Engineers...........c.cococevcccinnnnnn. 16486
Daniel J. Waldorf

Three Dimensional Surface Model from Laser Scanning of Proving Ground ROAM ............coieiiiinniccininneeeess e 16497
Pavel lkonomov, Alamgir A. Choudhury

An Application-Based Graduate Course in Advanced QUAlITY TOOIS ........ccouoiivereiiririsseeeie st 16506
Craig T Evers

Virtual Ideation Platform and ENTrePreneUISNID .......ccciiiiiiiici ettt 16512
Robert W Simoneau

1648 - ENGINEERING MATHEMATICAL POTPOURRI

Edge DeteCtors iN IMAgE PrOCESSING. .......c.iiriritiietetiieiriet ettt sttt ettt b bt s st £ e bbbt ne bbb b e E b b e bt s st e b e bbbt bbbt et nnna 16523
John Schmeelk
A Preliminary Investigation of Using Writing as a Critical ThinKing TOO..........ccccouriiireiiiiiiisseeeisssss e 16535

N. Jean Hodges

1652 - MULTIDISCIPLINARY POSTER SESSION

An Multidisciplinary Energy Based CUITICUIUM ..ottt sttt bbb eb bbb s e ebas 16559
C. S. Chen, Steven Elliott, Mark Boardman

J-DSP/ESE Laboratories for Analyzing Climate CRANQE. ..ottt 16576
Karthikeyan Natesan Ramamurthy, Andreas S. Spanias, Linda A. Hinnov

Implementation of Cooperative Learning Strategies in the Arab Gulf States: What? How? When?...........cccccoevvnnnnnicnccnnnn 16590
Waddah Akili

AN OVEIVIEW OF U.S. OPTICS PFOGIAMS ......cuiiiiitrtetitiristeteteiesistste ettt ettt st bebese e ee s b e b e s eh et se b b e b eb e e b e b e b e b e b e s et e b e b e b e be e seebebese s reebebas 16608
Lauren D. Thomas, Lisa D. McNair

""The Engineer as Leader™ Course Design and ASSESSITIENT ...........c.eiiriiiiiieieiiirisietesei st sess et sb bt b ettt s et st ebebese s 16618
Don E. Malzahn, Lawrence E. Whitman, Zulma Toro-Ramos

Engaging Computer Science Students in Electro-Mechanical ENgineering Projects...........ccociiiiicicnnnnnie e 16636
Masoud Naghedolfeizi, Sanjeev Arora, Ramana Gosukonda, Nabil A. Yousif

A Multidisciplinary Investigation into Various Possible Geometries of Imperial Roman Artillery: A Case Study ..........ccccoeuu.e. 16645
Willard W. Neel, Jon-Michael Hardin

A Scale Dynamic Model for Fire ProteCtion EQUCALION ..ottt 16659
Ahmed Cherif Megri

Architectural Engineering Curriculum: Integration of Architecture and Architectural ENgineering.........cccococeveevvrvnsenicninenne 16674
Ahmed Cherif Megri

Medical Physics Curriculum for Undergraduate ENgiNeering STUAENTS ...........ccriiiiiririeiiieietee st 16684

Renat Letfullin

1658 — PHYSICS POSTER SESSION

A Study of Physics-Based Problem Solving Approaches in the Freshmen Engineering COUISE......c.ovveierirerireeeeinienesisesenesennns 16699
Bala Maheswaran

1664 — SYSTEMS ENGINEERING DIVISION POSTER SESSION

Application of System Selection Tool to Traffic Congestion in Metro Atlanta: A Case StUdY ... 16710
Adeel Khalid, Chyna Kristin Vaughn

1669 — WIED POSTER SESSION

Women and Time to Completion of an Engineering Baccalaureate at Texas A&M UNIVEISILY .........cccoveeriiinnneciiinnneecneenne 16731
Jorja Kimball, Margaret Hobson

VOLUME 22
Developing Leadership Attitudes and Skills in Working Adult Women Technical Graduate Students: Research
INterview RESUITS WIth ATUMINI........ccoiiiiiii bbb 16740
Elaine R. Millam, Ronald J. Bennett
Increasing the Number of Women in Engineering at Universities and Colleges in Japan ... 16759

Emiko Hirose Horton, Kumiko Miki



Pathways to Male-Dominated ENGINEEriNG PrOGIamS .........ccviiriiiieiiierieniiiiee ettt ettt eb et 16771
Aura Tuulia Paloheimo, Kaisa Pohjonen, Pirjo Helena Putila

Gender and Engineering in the Americas: A Preliminary Study in 2010, the Inter-American Year of Women.........c.coccccoeeeenee. 16781
Maria M. Larrondo Petrie, Martha Elicia Beltran-Martinez

The Effect of Skewed Gender Composition on Student Participation in Undergraduate Engineering Project Teams................. 16797
Lorelle A. Meadows, Denise Sekaquaptewa

Women as the Miner's Canary in Undergraduate Engineering EAUCAtION............ccocciiiiiiiiiieees et 16810
Beth M Holloway, Teri Reed-Rhoads, Lorie Groll

Recruitment Strategies for Gender Equity: Lessons from Cohort 1 and Cohort 2 ADVANCE Institutions...........cccccovveiicnnenne 16820

Anna M. Zajicek, Shauna A. Morimoto, Aparna S. Terdalkar, Valerie H. Hunt, Joseph J. Rencis, Rodica Lisnic
Understanding Mexican Faculty Descriptors of Engineering Using Metaphors to Help Explain Gendered
Boundaries

Silvia Carreno-Castillo, Aurelio Lopez-Malo, Enrique Palou
Effect of the Group Culture on the Leadership Opportunities for Female Engineering Students in Korea..........ccccovvveviennnennns 16848

Myongsook S. Oh, Yookyung Bae
Development of a Study Abroad Experience in Africa as a Recruitment and Retention Tool for Women in
o1 =T o TSRS 16858

Mara R. London, Jillian Rae Cadwell, J. Alexander Maxwell
Intentions and Expectations are not Enough: The Reality of Organizational Improvement and Mentoring
[ (0 T0 = V00O 16863

Cassandra Groen, Jennifer Karlin, Andrea E. Surovek
Moving Beyond the Double-Bind: WIE and MEP Programs and Serving the Needs of Women of Color in
Engineering

Lisa M Frehill
Exaggerating the Typical and Stereotyping the Differences: Isolation Experienced by Women in STEM Doctoral
[ (010 = V00 OSSPSR 16901

Natalie Fabert, Marilyn Cabay, Melissa B Rivers, Mary Lee Smith, Bianca L. Bernstein

1743 - GLOBAL ENGINEERING MODELS: CURRICULUM DEVELOPMENT, IMPROVEMENTS, AND
PARTNERSHIPS

Continuation of Green Initiative in Campus and the Curriculum Development of a Second Course Concentrating
on Selected Choices of Alternative Energy Sources in EET Program Through Global Economic and

ENVIFONMENTAT ASPECES. ...ttt ettt b sttt b e b s e s£ £ b b e b e s £ £ £ e b e b e R e R £ 4E 4 £ e b e b e b2 E e £ b b e b e b e £ b e b e b e b e R et b e b e b e b e b e s e et et e b et et et e na 16917
Rafiqul Islam

International Credits in the European Higher EQUCALION ATBa .......ccccvvvveeiiiiiiisireee st sssesese e ssssesesesasnnens 16929
Jeffrey J. Evans, Glenn R. Blackwell

Improving Engineering Education in Developing CouNtries: A STUAY ...ttt 16939

Jian Yu, Chetan S. Sankar

W110 - BME COURSES AND LEARNING ACTIVITIES

A First Course to Expose Disparate Students to the BME FIeld ............ooiiiiiiiiiiec e 16975
Charles J. Robinson

Medical Imaging Teaching Software and Dynamic Assessment Tracking System for Biomedical Engineering

[2d (0T =10 2 TSSO TSSOSO TSP TT TS OT TP SPPRPTPRPRPT 16985
Weizhao Zhao, Xiping Li, Fabrice Manns

Active and Cooperative Learning Activities for an Introductory Biomaterials COUISE ...........cccvreririririnieieieerisseeeesess e 16995
Jennifer Vernengo

Teaching Medical Electronics to Biomedical Engineering Students: A Problem Oriented Approach............c.cooeccveenninicienas 17011

Jorge E. Bohorquez, Ozcan Ozdamar, Jonathon Anthony Toft-Nielsen
A Student-Centered Course for Integration of Ethics into a Biomedical Engineering Research Experience for
Undergraduates
Eric M. Brey, Kelly Laas, David W. Gatchell

W112 - EMERGING AREAS: BIOTECHNOLOGY, MICROTECHNOLOGY, AND ENERGY

Development and Assessment of Energy Modules in the Chemical Engineering CUrriculum ...........ccoeeeriiinnneciinnseeeienenne 17050
Jason M. Keith, Daniel Lopez Gaxiola, Daniel A. Crowl, David W. Caspary, Abhijit Mukherjee, Dennis Desheng Meng, Jeffrey D.
Naber, Jeffrey S. Allen, John T. Lukowski, Barry D. Solomon, Jay Scott Meldrum Sr., Thomas F. Edgar

Microfluidics @ the Beach: Introduction of Microfluidics Technology to the Chemical Engineering Curriculum at

CSULB ..ttt ettt s bbb et s e8RSk eSS £t AR R AR SR e AR R AR e AR AR AR S b et E R bbbt et s bttt s e 17063
Thuyoanh Truong, William Ferguson, Roger C. Lo

Development and Delivery of a Physiological Transport PRen0mMeNa COUISE ..........ccuvururiiririnirieiee et 17070
Arthur Felse

Biology Across the Curriculum: Preparing Students for a Career in the Life SCIBNCES ......ccvvveveeiiiiirireceieesseeeeese e 17080

Claire Komives, Michael J. Prince, Theresa A. Good, Laurent Simon, John P. O'Connell, Jeffrey John Chalmers, Erik Fernandez



Teaching Chemical Engineering Concepts to Nonchemical Engineers: Indigo: A World of BIUES ... 17094
Polly R. Piergiovanni

Teaching Fluid Mechanics and Mass transport t0 BIOIOGISES .........couiuiureiiiiririreeeririeie ettt 17106
Arthur Felse

W113 - CIVIL ENGINEERING EDUCATION AND WORKFORCE DEVELOPMENT CHALLENGES

Trans-Disciplinary Design Teaching for Civil Engineers and Architects: Lessons Learned and Future Plans...........c.ccceovvevunee. 17116
Sinead Macnamara

An Introduction to INfrastructure fOr All DISCIPIINES ..........cciiiiiiii bbbt 17135
Steven D. Hart, J. Ledlie Klosky, Joseph P. Hanus, Karl F. Meyer, Jason Allen Toth, Morgan Reese

Introducing Systems Thinking to the ENgINEer 0f 2020 ...ttt 17161
Chris R. Rehmann, Diane T. Rover, Mark Laingen, Steven K. Mickelson, Thomas J. Brumm

Rigorous Educational Research in Civil ENGINEEIING ......ccoviiirieueeiiiiiisie et se s sessse e ssssesesnsesessssesesessssnens 17177

Brock E. Barry, Kathryn Purchase, Marc J. Sanborn

W121 — DESIGN COMMUNICATIONS & COGNITION Il

A Cognition-Based Classification Scheme for Design TeChNIQUES...........c.ceiiiiricircierece et 17193
Kathryn W. Jablokow, Philip Samuel

Facilitating Social Participation THIOUGN DESIGN..........cceiiiiieeii ittt ettt b ettt eb et 17207
Barbara A. Karanian, Gregory Kress, Regina Getz-Kikuchi, Tessa Price, Cliff Nass

The Identification and Emergence of Constraints in Engineering DesSign ProjECtS.......cccovireiiiiininineeieniisisesieeeseses e ssesesesessesees 17220
Andrea Goncher, Aditya Johri

Integrating Emerging Technologies with ENgiNeering DeSIGN COUISES .........couruurureiririririeieeeeisisteie e sssie e s snsseseiessnnas 17228

Caleb Devalve, Richard M. Goff

W122A — LEARNING FROM EXPERTS

Engineering Creativity and Propensity for Innovative Thinking In Undergraduate and Graduate Students..........c.c.coceevierininne 17243
Gisele Ragusa

Characterizing Responses to Open-ended Questions In Heat Transfer Based on Everyday Situations..........cccccoceeeviniencenenn. 17250
Sarah E. Parikh, Sheri Sheppard, Kenneth E. Goodson

Making Sense of Nanoscale Phenomena: A Proposed Model of Knowledge and Thinking...........ccccooiiieinnnnseicinseceeeiene 17267
Alejandra J. Magana, Ruth A. Streveler, Natalie Barrett

New Perspectives on Teaching Innovation to Engineers: An Exploration of Mental Models of Innovation Experts..........c.......... 17283

Eden Fisher, Mustafa Biviji, Indira Nair, Eden Fisher, Mustafa A. Biviji
Practicing Engineers Conceptions of Sight Distance and Stopping Sight Distance within the Context of Highway

(DT o o FO OO TSSOSO TSP ST PO TSP UT PR PTTRPIPPPRTON 17295
Shane A. Brown, Shannon Davis, Chelsea Nicholas

W122B — EDUCATIONAL RESEARCH AND METHODS POTPOURRI |

Undergraduate Engineering Student Perceptions of Graduate School and the Decision to ENroll.............ccccoovniniciiinnnnn. 17304
Erin Crede, Maura J. Borrego

Predicting Graduate School Plans Based on Students' Self-Assessed Engineering Knowledge and SKills............ccccocovinnnicene. 17319
Hyun Kyoung Ro

Extending Information on Time Effective Student Interactions to Engineering Faculty .........cccccoovivviiecinninnsceeies e 17335

Lisa M. Abrams, Robert J. Gustafson, Sharnnia Artis

Feedback and Assessment of Student Work on Model-Eliciting Activities: Undergraduate Teaching Assistants'

Perceptions and Strategies
Raghavi Merugureddy, Amal m, Heidi A. Diefes-Dux, Monica E. Cardella

Need Assessment for TA Training: A Survey to Capture Particular Needs at an INStitUtion..............coeeieninnvneieicncsecene 17378
Sohum Sohoni, Donald P. French, Yoonjung Cho

W123 - TEACHING CIRCUIT THEORY AND ELECTRONICS

Teaching Sustainability Analysis in EICtrONICS LECTUIE COUISES ........c.ceriiririeieriiririeteiesee ittt bbbt 17391
David Braun

Getting to Carnegie Hall: Novel Timed Homework Practice to Develop Basic Circuit Analysis SKills..........ccccovveeivinicscinnnn 17406
Michelle Denise Miller, Elizabeth J. Brauer, John Sharber

A Project-Based INtroduction t0 EIECIIONICS. .........c.iiiiiiiiiiiicieieii bbbt bbb 17414

James W. Bales
Efficacy of Lab Reports for Electric Circuits Laboratory Assessment
Carl Greco, James Douglas Reasoner Jr., Daniel Bullock, Carlos L. Castillo, Patr

A New Pedagogy for the EIeCtronicS LaDOIatOrY .........cccciiiiiiieieeii ettt et ss e s sere e e enas 17438
Daren Reed Wilcox, Gerd Walter Wstenkhler




Creating a Global Computer Engineering Curriculum Based on Vital EIECtIONICS ..........cocoieiiiininniiccnien e 17448
Patrick Kane, Thadeus Paul Kochanski, Andrzej Rucinski

W124 - ENERGY EDUCATION AND INDUSTRIAL PARTNERSHIP NEEDS

Low-Cost River Simulator for 100W Hydro-Kinetic TUFDINe TeSTING ......cccvoviiirieiiiiireeeerireiee et 17459
Edward Russell Forringer, Matthew G. Green, Jesse J. French, Paul R. Leiffer

Educational Needs of the Future HVAC DESIgN ENQINEET ........cccviiiiirieieeieiiisisieieesessesseesesesssas e sesesessssssesssessssssssssesessssssssssesssessssnsns 17474
Patrick A. Tebbe

Converting an Internal Combustion Engine Vehicle to an Electric VEhiCIe...........coociiiiiiiiiicc e 17484

Ali Eydgahi, Edward Lee Long Iv

Sinclair Community College's Blueprint for Developing a Laboratory and Curriculum for Energy Efficiency,
Renewable and Alternative ENErgY PrOGIamS .........occciiiieieierieerii ettt b ettt b bbb 17499
Robert Gilbert

W133A - GRADUATE EDUCATION AND UNDERGRADUATE RESEARCH IN ET

An Online Master of Science Program in ENgiNeering TEChNOIOGY ........c.ccciiiriririeuiiiirirsieeent ettt 17507
Vladimir Genis, Warren Rosen, M. Eric Carr, Michael G Mauk, Radian G. Belu, Gerry Marekova
Benefits of Research Experience for Undergraduate Engineering Technology StUENTS...........cccecvvriririeiceiiiesseeeeie e 17521

Wei Zhan, Alan Lam

VOLUME 23

Critical Issues and Lessons Learned in Establishing Concurrent International M.S. Degree Programs in

ENGINEETING TECANOIOY .....vviciiiiies bbb bbbt b e 17534
Michael J. Dyrenfurth, Mike Murphy, Gary R. Bertoline, Robert J. Herrick, Kathryne Newton, Sancho Maria-Ribera, Nuria
Castell, James L. Barnes, Matthias Kuder, Gareth O'Donnell

Application of Lean Six Sigma in Healthcare: A Graduate Level Directed Project EXPErience ..........cccoceeervrerireeeerereresrseniensnennns 17547
Afsheen Mozammel, Lash B. Mapa, Susan Scachitti

W133B — PROFESSIONAL DEVELOPMENT AND SCHOLARSHIP

Tool Use and Activities of Practicing Engineers over Time: SUFVEY RESUILS .........ccooviiiiiiciiiniccceis e 17556
Michael D. Johnson, Malini Natarajarathinam
Enhancing the Student Job Shadow EXperience With INAUSTIY ... 17569

Sandy W. Feola, Steve Wendel

Satisfying the Multiple Stakeholder Requirements of Engaged Scholarship: The Case of Industrial Distribution at

TEXAS A&V ... E Rt R R R R R R AR R AR R R e R R R R e R R R ettt r e e ne 17577
William J. Sawaya

W133C - RECRUITING, RETENTION, AND DIVERSITY IN ENGINEERING TECHNOLOGY

Power Technician ASSOCIAte DEGIEE PrOGIAM........cccouiuiiiieueeriiristetesesesesestssesesesessssesssesesessssssasesessssssssesesesessssssesesesessssssesesesesssssesesesses 17586
Michael D. Rudisill

Utilizing Bridges Across Colleges to Propose a Grant to Improve the Recruitment and Retention of Students with

DiSabilitieS iN STEM PIOGIAIMS ......ccviviveieiiiiiieisietesestasieseeesesesesseesesesessssesesesesessssesesesessssssesesesesessssasesesesessssesasesessssssesesesesessssesesesesssnsns 17592
Donald C. Richter, William R. Loendorf, Romel W. Mackelprang
Computer Engineering Technology Program: A Curriculum Innovation INItiative.............ccccoviiiiinnnccceee s 17604

Omer Farook, Chandra R. Sekhar, Jai P. Agrawal, Essaid Bouktache, Ashfag Ahmed, Hassan Moghbelli

W133D - UNIQUE DEVELOPMENTS IN ENGINEERING TECHNOLOGY

Student Requirements for a Learning Management SYSTEIM............iuirueiiiririeieeesresie ettt b et 17615
Julie M. Little-Wiles, Adrie Koehler, Stephen Hundley

Robotics Automation Curriculum Development: From Operation and Programming to the Vision Systems ..........c.cccceevvnnnne. 17623
Aleksandr Sergeyev, Nasser Alaraje

Modular Curriculum Development for Mechatronics TEChNICIANS ..o 17631
Branislav Rosul, Niaz Latif, Mohammad A. Zahraee, Aco Sikoski

ComMMUNICALING WITN HYPEI=-TWEETS ........cviueiiiiiiiieteteitii ettt b et s b s s e b b b eh et E bbbt b bbbt b et b et e et 17641
John M. Robertson

Creating Green Thinking Engineers Through the Creation and Use of an Industrial Energy Management Course.................... 17651

Donald C. Richter



W135 - NOVEL ENTREPRENEURSHIP PROGRAMS

Bringing a Technology Entrepreneurship Curriculum Online at the University of Maryland ............c.ccccovvvvcinieiiicsecieinins 17658
James V. Green

Entrepreneurship in the Iron Range Engineering (IRE) MOGEL .........c.cooiiiiiiiiiicce e 17676
Dan Ewert, Ronald R. Ulseth, Bart M. Johnson, Jeff Wandler, Andrew Lillesve

Proof of Concept, LLC: A Private Company Facilitating University Entrepreneurship and Industry Interaction ...................... 17683

Robert S. Crockett, Daniel W. Walsh

W138 — FPD VIII: CROSSING BRIDGES AND EASING TRANSITIONS INTO THE FIRST YEAR

An Online Alternative to the On-Campus SUMMEr Bridge PrOgram ........cccccuvveueeiririsiseienssessssseesesesessssesesessssesesessssssssssesssessssnes 17691
E. Bernard White, Eileen Patricia Mazzone, Vicki L. Dominick
Undergraduate Academic Experience for First-Year Engineering Students Through a Summer Bridge Program...................... 17703

Jacqueline Q. Hodge, Margaret Hobson, Bugrahan Yalvac, Magdalini Z Lagoudas, Jefferey E. Froyd, Natela Ostrovskaya, Tatiana
Erukhimova, Cesar O. Malave

Summer Bridge Program: A Jumpstart for ENgineering STUOENTS ...t 17714
Danny King, Laura Masterson

What Happens After a Summer Bridge Program: The DPO SCholars Program ..o 17731
Theodore Demetrius Caldwell, Kyle P. Foster, Tonisha Brandy Lane, Rickey Alfred Caldwell Jr., Claudia Elena Vergara, Jon
Sticklen

The Idaho Science Talent Expansion Program: Freshman Orientation for STEM Majors........cccooverinininnseienenneeeeee s 17741

Janet Callahan, Judith A. Garzolini, Gary Leroy Hunt, Joe Guarino, Doug Bullock, Susan Shadle, Cheryl B. Schrader

W143 - COLLABORATIONS, ACCREDITATION AND ARTICULATION ISSUES FOR INTERNATIONAL
ENGINEERING EDUCATION

Role of HONET (High-capacity Optical Network and Enabling Technologies): A Series of Symposia in

INtErNAtioNAl COIADOTATION .......oiviiiciiie ettt bbbttt e bR e st e e bR e R st e e e ke b e st e et s e s e s e st en et et ebe e et 17755
Salahuddin Qazi, Yasin A Raja, M. Yasin Akhtar Raja, Syed Muhammad Hassan Zaidi

The Practice and Thoughts about Accreditation of Minerals Processing Engineering Program ..........ccccocveereiennneceenesnnennns 17767
Yuemin Zhao, You-Jun Tao

International Articulation Issues an Engineering Technology Education Response to Global Challenges............cccovvveevivininnnne 17775

Morteza Sadat-Hossieny, Elizabeth Leibach

W144A — DESCRIPTIONS OF OUTREACH PROGRAMS

University Partnership with High School Teachers to Increase Student Awareness of ENGINEEring .........cccovvreeeiininniceienenennns 17785
David W. Richerson, Cynthia Furse, Amy Aldous Bergerson

Summer Engineering Academy (SEA), a University of Arizona STEM Initiative to Recruit High School Students

into Engineering and Science Disciplines
Ranji K. Vaidyanathan

Measuring the Effectiveness of Robotics Activities in Underserved K-12 Communities Outside the Classroom...........ccccccvevee. 17816
Rayshun J. Dorsey, Ayanna M. Howard

Inspiring Girls to Pursue Careers in STEM with a Mentor-Supported RODOtICS ProjeCt..........cccvivivrivieveeiiirisieseee e 17824
Sanaz Mahmoodi Takaghaj, Chris Macnab, Sharon Friesen

ENGINEEIS 0N WHEEIS ..ottt bbbt £ b bR E s £ bbb e £ e £ b b e bR £ b £ e b e b e Rt b b e b e b e b e s et et be bt e e e e 17834
Kauser Jahan, Krishan Kumar Bhatia

Grandparents University: Providing the Spark to Elementary STUAENTS ...t s 17846
Craig J. Gunn

W144B — CORE CONCEPTS, STANDARDS, AND POLICY IN K 12 ENGINEERING EDUCATION

Engineering in Technology Education: A Longitudinal View, 1966 - 2011 ..........ccccooiriiiiiiii e 17853
Mark Sanders, Thomas M. Sherman, Hyuksoo Kwon, Patricia Watson

The Use of Concept Mapping to Structure a Conceptual Foundation for Secondary Level Engineering Education..................... 17871
Jenny L. Daugherty, Rodney L. Custer, Raymond A. Dixon

National Survey of States’ P-12 ENGINEEIING STANUAITS ..........oviveueuiiiiiiiieiiiei ettt 17885

Johannes Strobel, Ronald L. Carr, Nilson E. Martinez-Lopez, Jose Daniel Bravo
Comparison of Two Curriculum Models for Mapping Engineering Core Concepts to Existing Science and

MAENEMALICS STANOATTS ......c.eiietcecie bbb bbbt b e b b s e e £ b bt h e £ bbb Rt bbb b st et et e bbbt e b bbbt e na 17931
Mike Ryan, Brian D. Gane, Marion Usselman

W146 — DESIGN EDUCATION |

Acclimating Mechanical Designers to Manufacturing Tolerances in the Freshman Year ..o 17946
Julia L. Morse, Raju S. Dandu



Integration of Nanomanufacturing Research into Curricular Education and OULIeach ... 17958
Dhananjay Kumar, Devdas M. Pai, Mainul Kader Faruque, Kwadwo Mensah-Darkwa

Product and Service Design Bundle: A Curriculum for Teaching Manufacturing Competitiveness............ccccoevrreeiennnnccene 17966
Priya Manohar

Case Study of Cost-Effective DeSIgN AIEINATIVES ......cccviviveeeiiiieieieee sttt s et et e e e st ebese e e ssssetesesene e seseseseen 17974
Louis Reifschneider, R. J. Linton

Undergraduate Design: Design of a Reusable Stir Friction Welding TOO ..o 17999

Fredrick A. Nitterright, Robert Michael, Christopher Murosky, Michael A. Ragen

W149 — DESIGN EDUCATION

Online Finite Element Tutorials as ACtive Learning TOOIS .........ccciiiiiieeciiseie et 18005
Daniel D. Jensen, Kristin L. Wood, Joseph J. Rencis, Ashland O. Brown, Christina White

Motivating Design and Analysis Skills Acquisition with the Infusion of Adapted Physical Activity Projects

throughout a Mechanical ENGINEEring CUFTICUIUM .......c.ooiiiiiiiiiiiictce ettt bbbttt 18029
James M. Widmann, Brian P. Self, Lynne A. Slivovsky, J. Kevin Taylor
A Vehicle Dynamics Design and Simulation Tool for CapStone PrOJECTS .........vceeririririeeieiisessieee s ssseens 18050

John E. Pakkala

W169 - WIED OLIO

Gender Differences in Individual and Teammate Performance Evaluations by Students on Engineering Design

TIBAIMS ... bbb bbb E bbb 18067
Natalie C. T. Van Tyne, Chester J. Van Tyne, Kathryne Van Tyne

The Right to Education for Female Engineering Students in Mexico: Cultural Considerations in their Retention ...................... 18076
Carmen G. Villa, Elsa Gonzalez

Evolving Identities: Undergraduate Women Pursuing the Engineering ProfeSSoriate...........cocoveeoiineceniiininseeensseseenenne 18093

Sarah Hug, A. Susan Jurow, Wendy C. Chi
Creating a Culture of Success for Women in STEM: The ADVANCEing Faculty Program at Louisiana Tech

UNIVEESITY ..ttt ettt bbbt e b s £ h 88 €8 E 4 E 8 £ £ E £ b bR e A A £ S £ b e h£E £ £ A £ bbb R e £ 0 E b b e st e bt e bbbttt e bbb bt e n 18108
Jenna P. Carpenter, D. Patrick O'Neal, Lori L. Bakken
Impact of an NSF ADVANCE Institutional Transformation Grant at a STEM-Dominant University........cccococecvceevrnnseciennienns 18120

Peggy Layne, Molly R. Hall

W210 - LABORATORIES AND PROJECTS IN BME

A Semester-Long Student-Driven COmMPULAtIONAl PrOJECT ..........c.ciiiiiiiriiiiiieieie ettt 18131
Joe Tranquillo

Transdisciplinary Biomedical Instrumentation LaDOratory ..........oouiciiiiiiricciiecc e 18148
Vladimir Genis, Donald L. McEachron, Fran Cornelius

Virtual and Blended Liquid Chromatography Laboratories for Chemical and Biological Engineering Education...................... 18159
Yakov Cherner, Sonia Sparks Wallman, Margaret Bryans

Cross-Disciplinary Biomedical Engineering Laboratories and Assessment of their Impact on Student Learning ...........c.ccccce.... 18167

John D. Gassert, Jeffrey A. Lamack, Olga Imas, Larry Fennigkoh, N. E. Schlick, Charles S. Tritt, Ron Gerrits

W212 - CHEMICAL ENGINEERING IN SILICO

Student-Led Development of Engineering Estimate Problems Based on YOUuTUDE Vide0S.........ccouvureeiiririninieererenniessee s 18177
Matthew W Liberatore, Charles Russell Vestal

A Comparison of Learning between Experiments Using Virtual Reality and Hands-On Experiments: What is Real

0 To T8 o o RSSO 18186
Charles Nippert, Byung-Hwan Um

Adaption of a Virtual Laboratory Curriculum: A Preliminary Study of Implementation at Other Institutions............c.c.ccccc.e.... 18195
Debra Gilbuena, Ben Uriel Sherrett, Milo Koretsky

Cooking a Hamburger in Silico to Prevent FOOO POISONING ...........cciiiiiicieiiirisisie ettt ettt s 18211
Charles J. Coronella, Victor R. Vasquez

Characterization of Student Model Development in Physical and Virtual Laboratories .........c..cocoeeieriririnieeinninseseeeeseseesesees 18219
Erick J. Nefcy, Philip H. Harding, Milo Koretsky

Engineering Ethics Case Studies in Senior Unit Operations LabOoratory ... 18230

James P. Abulencia

W213 - PROGRAM CRITERIA, ASSESSMENT, AND SUSTAINABILITY IN CIVIL ENGINEERING

How the New Architectural Engineering Program Criteria Differs From the New Civil Engineering Program
(O 1 (=1 T VTSROSO 18237
Allen C. Estes



AE Studio: Beyond Pedestrian Access: Creating Bridges for LEarning ..........ccovcieinicseeessni e 18245
Mikhail Gershfeld, Judith Ellen Sheine, Gary Lemarr McGavin

Simplifying AssesSmMeNnt USING DIFECE IMBASUIES .........cucuiiiriririeieieririetrtetese sttt et be et b bbbt b b e b bt b et e b e b e st ese e bt e b s et enabenen 18278
Ronald W. Welch
Updating the Benchmark Sustainable Engineering Education Report: Trends from 2005 t0 2010.........ccccouvvrveeernrereseseninnnrennns 18291

Melissa M. Bilec, Chris Hendrickson, Amy E. Landis, H. Scott Matthews

W215 - FACULTY TOOLS

Faculty Usage of Cloud Computing: The Capabilities and RISKS.........ccccoiiiiiiiiiiiicce e 18298
Walter W. Schilling

Virtual World Technologies Provide Platform for Interaction Between On-Campus and Online Students: A Case

SEUCTY <. ovveeeoeeeveeeeeeeeeese e esesseeeeesss s sess e ess e ee s 18312
Charles J. Lesko Jr.

VOLUME 24
How Educational Institutions can Handle More Students with Fewer Faculty Members............cccccoiiieniiinsccinseccene 18331
Carolyn Kusbit Dunn, David L. Batts, Sandra Lee Friend
Assessment of the CATME Peer Evaluation TOOI EffECtIVENESS..........ccoiiiiieeee e nesns 18344
Christopher P. Pung, John Farris
Electronic Portfolios in Academic Advising, Self-Guided Learning, and Self-ASSESSMENT ...........ccccerirrrieiiiiinneeee e 18359

Joshua A. Enszer, Jessica A Kuczenski, Kerry Meyers, Jay B. Brockman

W218 — EXPANDING THE BORDERS OF ENGINEERING EDUCATION

Academic Preparation in a Co-Op Program as a Career Enhancement Tool for International Engineering

GRAOUALES ...t bbb bbb bbb e bbb bbb bbb E e bbb bbb bbbt 18377
Sandra Ingram, Anita H. Ens, Marcia R. Friesen

International Co-Op Experience at the Base of the Economic Pyramid for Engineering StUdents ...........cccoovvieieinnnceicnnnnns 18394
John Farris, Paul Merritt Lane

Encounter Engineering in Europe, Equipping Students to be Successful in the Global Market Place...........cccccoovnicicinnninnn. 18403

Paige Davis, Summer Dann Johnson, Emma M. Allain, Harald Thomas Leder, Warren N. Waggenspack Jr.

W221 — CAPSTONE DESIGN l11

Assessing and Improving a Capstone Design Sequence with Industrial Project Management Techniques ...........cccovvrcicnieenne 18415
Stacy S. Wilson, Mark E. Cambron, Michael L. Mcintyre

Assessing the Effect of Co-Op Sequence on Capstone Design PErfOrMAanCE ..........ccouovvivueeiinirissieeienissesseseesesesseseeesssssesssesesesens 18427
Bridget M. Smyser, Gregory J. Kowalski

Implementation and Assessment of a Capstone Course Designed to Achieve Pprogram Learning Objectives.............ccccoveeunnne. 18444
Mohamed E. El-Sayed, Jacqueline A. El-Sayed, Timothy M. Cameron

Integration of Capstone Design Experience with the International Exchange Program ..o 18456
Juan C. Ordonez, Jose Vargas, Chiang Shih, Necesio Gomes Costa

Study Abroad in Ghana as a Tool in Task Identification for Bioengineering Capstone DeSign ..........ccccovrururreeerereririsreeereseseneenns 18465

Andrew Darling

W222A — SPECIAL SESSION: MOVING TOWARDS THE INTENDED, EXPLICIT, AND AUTHENTIC:
ADDRESSING CRITICAL MISALIGNMENTS IN ENGINEERING LEARNING WITHIN SECONDARY AND
UNIVERSITY EDUCATION

Special Session: Moving towards the Intended, Explicit, and Authentic: Addressing Misalignments in Engineering

Learning within Secondary and UNiVersity EQUCATION ...........oouieiiiiiiieieeiieseieet ettt 18478
Kevin Anderson, Sandra Shaw Courter, Mitchell J. Nathan, Amy C. Prevost, Christine G. Nicometo, Traci M. Nathans-Kelly,
Thomas Dean McGlamery, Amy K. Atwood

W222B — FOSTERING STUDENT LEARNING

Problem Based Learning USiNG HARP INSTIUCTION ..........iuiuiuiiiiiieicicite ettt bbb s 18502
Stephen Snyder, Rachel Tomasik, Bethany Smith

Perceived Learning Effect and Guidance in Project-Based Engineering EAUCAtION...........ccccovviviririerieniisseeeneese e s 18521
Christel Heylen, Herman Buelens, Jos Vander Sloten

The Effect of Previous Team Experiences on Students' Perceptions of Interdisciplinary Engineering Problems ...........c.cccoco..... 18545
Alexandra Emelina Coso, Reid Bailey

The Effects of Engineering Demonstration Design on Learning and INTEFeST...........oociiiiiiecinineie s 18564

Gerald Sullivan, James C. Squire, George M. Brooke IV



W223A - LABORATORY DEVELOPMENT IN ECE

Developing a Course and Laboratory for Embedded Control of Mechatronic SYStemS..........cccvviiiieinieeieninnsssseeese e 18580
M. Moallem, Yaser M. Roshan
HEV Green MODITILY LADOTATONY ........oiiiiiiiiiiiiiicei ettt bbbttt 18588

Mark G. Thompson, Craig J. Hoff, James Gover, Allan R. Taylor, Michelle R. Pomeroy, Kevin Bai

Basic Class Materials and Laboratory Projects with DC Motors in an Introductory Undergraduate ECE Class for

INONEIVIJOTS ..ottt bbb R bbb o h bbbt h bbbttt bbbt 18604
Sergey N. Makarov, Reinhold Ludwig, Kaung Myat Win

New Lab Project for Non-EE Majors Provides Hands-On Experience with Analog/Digital and Programmable

TEMPEIATUIE CONTIOIIETS ...ttt bbb bbbt bbb bbbttt bbbttt 18613
Patrick Kane, Alexander Ganago, Robert F. Giles, Hongwei Liao

Integrating a Nontraditional Hands-On Learning Component into Electrical and Electronics Courses for

Mechanical ENGINEEITNG STUTENTS .........c.ciiiiiiieieiiierietete ettt e bbbt £ b e b b2 £ s £ b b e b b e £ £ £ e b e b e b et b s e e b e b e b s e st e bt e b et et nn e 18629
Kathleen Meehan, David Fritz
Development of a New Lecture/Lab Course on Quantum Mechanics for Engineering StUAeNTS ...........ccccoevirnneciiinnseienenenne 18637

Vladimir Mitin, Nizami Z. Vagidov, Athos Chariton Petrou, Xiufeng Liu

W223B — INNOVATIVE INSTRUCTIONAL STRATEGIES AND CURRICULA IN ECE 11

The Building of Teams During an IT Competition: Success with Combining Multiple Schools into Teams to

Perform Collaborative Challenges During a TWo-Day COMPELITION. ..........cciiiiiiriiciiireeee et 18648
Julie A. Rursch, Douglas W. Jacobson
Multi-Institutional Development of Mobile Studio Based Education and OULreach.........ccccocoeeeviiiiiiccienenssseee e 18665

Kenneth A. Connor, Craig J. Scott, Mohamed F. Chouikha, Adam M. Wilson, Adrianna Anderson, Yacob Astatke, Frederick C.
Berry, Dianna Newman, Judith E. O'Rourke, Thomas D. C. Little, Don Lewis Millard

Electrical and Computer Engineering Programs in Two Countries: A New Paradigm for Cooperation...........c.ccccoveuvvveeviernrnnns 18677
Orlando R. Baiocchi, David A. Rogers, Max H. M. Costa

Design Projects for Programmable Embedded System-On-Chip COUISE ..........coeiiiiiiiieieieisi et 18685
Prawat Nagvajara, Robin Kizirian

Use of Java-DSP to Demonstrate Power Amplifier Linearization TEChNIQUES ..ot 18698

Robert Santucci, Andreas S. Spanias

Uncertainty About Uncertainty: What Constitutes ""Knowledge of Probability and Statistics Appropriate to the

Program Name and Objectives' in our Program AcCreditation Criteria ........covirriiiriiniieee s s 18720
Jeffrey A. Jalkio

W224 — SUSTAINABILITY, DIVERSITY, AND STEM IN CONTEMPORARY ENERGY EDUCATION

Bridging the Gap Between Science and Engineering for High School Students through an Innovative Biofuel

RESEANCN POJECT ...ttt bbb bbb b E s £ £ b b AR £ b bt h A e A £ bbb e R £ b E b b sttt E e bbbt b bbbt 18727
Jeffrey R. Seay, Wesley Allen Whipple

A Two-Year Case Study: Assessing the Impact of Active Learning on Elementary School Students during GK-12

Outreach AdMINIStEred ENEIQY CIUDS. ..ottt bbbtttk ettt 18738
Lynn Albers, Laura Bottomley, Amber C. Spolarich, Clair Ellen-Ann Wilson, Laura Elizabeth Ganson

Energy Conservation iN the ClaSSTO0M..........uiuieiiiirieieeieisee e et es et e sesess et eseses e e ss s s sesese e e st et et ese e s ssesesenesesensesenenensnsesn 18752
Randy Dean Kelley, Amy L. Miller, J. Brandon Dooley

A Balanced View 0f NEW TECRNOIOGIES ........c.oviiriieiiiiiiiirii ittt b bbbt b bbbt 18775

John M. Robertson, Slobodan Petrovic

W227 — ASSESSMENT IN ENGINEERING GRAPHICS

Online Instructional Materials in a Hybrid Introductory Engineering Graphics Course: An Inventory of Solid

1Y (oo (=1 T o J@da] g [o1=T ) - OO OO ST OTRRTPTRPPPTN 18785
Theodore J. Branoff, Eric N. Wiebe, Mark Anthony Shreve

Graphical Communications: A CONCEPT INVENTOTY .......coviiiuiueiiirieiiteieietses ettt ettt b bbbt b bbbt e st bbb bt e b bbb s 18797
Heidi M. Steinhauer

Development of EDGD Website Automated Learning and AsSeSSMENT RESOUICES..........cciveririrrerereierisisiessresesesessssesesesssessssessesssenens 18814
Amanda Varricchio, Theodore J. Branoff, Melissa Kelly, James O'Donnell, Joseph A. Donovan, Nicholas Bertozzi

Exploring the Value of Democratic Assessment in Design-Based Activities of Graphical EAucation...........c.cccoceeeviininvcicncnennne 18826
Niall Seery, Diarmaid Lane, Donal Canty

Measuring the Performance of the Engineering Design Graphics JOUINAL...........cccouoiiiiiiiiniiniieee et 18845

Robert A. Chin

W229 - ENGINEERING ETHICS ISSUES PART II

Comparison of Engagement with Ethics between an Engineering and a Business Programs............coooeeerennnniceeesnnennnes 18856
Steven Culver, Vinod K. Lohani, Ishwar K. Puri



Incorporating Societal and Ethical Issues of Nanotechnology into an Integrated User Network: Results from the

National Nanotechnology INfrastruCtUre NETWOTK..........ccciviiiiiieeiiiiisse ettt ss e s se s e e ssnsesesenesneas 18865
Katherine McComas, Nancy Healy

Al & SciFi: Teaching Writing, history, Technology, Literature, and EThiCs ... 18875
Rebecca A. Bates

T00IS 10 Craft ELNICAl BENAVIOK ........cociiciiicisee ettt ettt s et et e b e b e st e b et e b e b et e b ese s b e e e s et e b et ebessetessesesrenea 18888
Martin S. High, R. Steve Harrist, Scott D. Gelfand

Correlation Between Homework Solution Website Use and Course PErfOrMAaNCE ..........ccvviiririnieieeninisseseseese s sssesese s 18898

Sophia T. Santillan

W230 - INFORMATION LITERACY: PREPARING STUDENTS FOR THE REAL WORLD

Welcome to the Real World: Showing the Value of Information Literacy Beyond the Classroom..........c.coececeinnnninicnieennnns 18912
John B. Napp
What Information Sources do Engineering Students use to Address Authentic Sociotechnical Problems? ... 18919

Eugene Barsky, Annette Berndt, Aleteia Greenwood, Carla S Paterson
Gauging Workplace Readiness: Information Behavior and Preparedness of Engineering Students in Cooperative

EQUCALION PrOGIAIMS. ...ttt b ettt bbb s £ b b E s £ 8 £ b b At R £ 4 e e £ e b e heE A £ E b b e E e R et b E b b st e b E e bbbt e b bbbt nn e 18932
Jon N. Jeffryes, Meghan Lafferty
It's a Wrap: A Real-Life Engineering Case Study as the Focus of an Online Library Tutorial ...........cccocccevviiivssicicincsecieinienns 18938

Patsy Hulse, Dahlia Dantang Han, Emil Melnichenko, Susan Brookes

W231 - FRONTIERS IN EM EDUCATION

Missouri S&T Engineering Management Capstone Senior Design: Lessons Learned and Challenges to Come...........ccccceeveune. 18948
Stephen A. Raper
Perception and Preferences of Faculty for ONliNg LEAINING ..........ociiiiiiieceirseieee bbb 18957

Ertunga C. Ozelkan, Agnes Galambosi

W233A - ETD DESIGN IV: CONSTRUCTION AND CIVIL ENGINEERING TECHNOLOGY

The Columbia City Trailhead: A Collaborative Construction Engineering Technology Capstone EXperience..........cocoveeuenee 18977
Barry Dupen, M. Regina Leffers
Factors that Influence the Use of Sustainable Technology in Structural DESIGN ............cceiririirireienienise s 18992

Charles Feldhaus, Eric Nesbitt

W233B - TOPICS RELATED TO TELECOMMUNICATIONS

A Lab Development for Real-Time Communication SYStemMS With PCS........c.cvciiiiiiiiseciieses e saseens 19006
Min-Sung Koh, Esteban Rodriguez-Marek, Claudio Talarico

Design and Implement a Cost-Effective Wireless Communication Project on a PIC Training System..........cccoveeniceeinnnnen. 19015
Steve Hsiung, Walter F. Deal I11, Lacides Agustin Osorio, Mathew Henderson

Development of Low-Cost Radio Frequency TeSt EQUIPMENT ...ttt 19034
James O. Everly, Xuefu Zhou

Developing Digital/Analog Telecommunication Laboratory .........ccoviieiiiiiisceieie et 19055
Yuhong Zhang, Xuemin Chen, Lawrence O Kehinde

Orthogonal Frequency Division Multiplexing (OFDM) Development and Teaching Platform............cccccoivnnnciccnnn, 19066

Antonio Francisco Mondragon-Torres, Mahesh Nandan Kommi, Tamoghna Bhattacharya

W235 - STUDENT ENTREPRENEURIAL SKILLS AND MINDSET 11

Incorporating Entrepreneurship into Mechanical Engineering Automotive Courses: Two Case StUdies .........ccccceoeevrrreercrinennns 19076
Gregory W. Davis, Craig J. Hoff, William J. Riffe

Entrepreneurial Mindset Development in a Senior Design/Capstone COUISE........ccouuvrueeereririeisieeesesesieseseseessssesesessessssssesssesssenens 19087
Randall Brouwer, Aubrey Sykes, Steven H. Vanderleest

Teaching Entrepreneurship throUgh VIFTUES............cciiiiiiii bbbttt 19095

Calvin C. Jen, Tyler Scott Helmus, Steven H. Vanderleest

VOLUME 25

W237 — ELOS BEST PAPER NOMINATIONS

An Interesting Application of Optical Measurement TEChNIGUES ...........c.ceiiiiririiieiirirse ettt 19116
Bijan Sepahpour



Temperature Alarm Laboratory Design Project for a Circuit Analysis Course in a General Engineering

CUTTICUIUM ..ot h b1 h R b b0 £ 028 b £ b £ bbbttt b e bt 19143
Loren Limberis, Jason Yao

Connecting Theory and Practice: Laboratory-based Explorations of the NAE Grand Challenges............cccceoerirvnneieieninnnnenenns 19161
Lisa Huettel

SPIRAL Laboratories in the First-Year Mechanical Engineering CUrriCUlUM ... s 19173
Debra J. Mascaro, Stacy J. Morris Bamberg, R. Roemer

Model-Eliciting Activities in a Mechanical Engineering Experimental Methods COUISE..........coviviriririeieerinnniseeessse s 19187
John Ridgely, Brian P. Self

Teaching Digital Filter Implementations Using the 68HC12 MicroCoNtroller ..ot 19199
Li Tan, Jean Jiang

Educational Tool Development of an Electric Drivetrain BeNCh UNt ... 19218

Y. Gene Liao, D. Fu

W238 — FPD IX: RESEARCH ON FIRST YEAR PROGRAMS AND STUDENTS, PART 11

The Effect of Contextual Support in the First Year on Self-Efficacy in Undergraduate Engineering Programs...........cccccoceeevnne 19232
Rachelle Reisberg, Joseph A. Raelin, Margaret B. Bailey, Jerry Carl Hamann, David L. Whitman, Leslie K. Pendleton

Comparative Study of First-Year Engineering Honors Programs between U.S. and China...........ccccoviireniininnnsecenesee 19246
Xiang Gong, Monica E. Cardella, Qing Lei

The Freshman Engineering Experience: Results from a Mixed-Method Evaluation Study ..o 19264
Jae Hoon Lim, Patricia A. Tolley, Kimberly Warren, Peter Thomas Tkacik

Self-Directed Learning Contention: Faculty and STUAENT VIBWS..........ccciiiirireieiiiirsie et sese s sesesesesesssseses 19289

Casey Canfield, Brittany Strachota, Yevgeniya V. Zastavker
First-Year Engineering Students' Environmental Awareness and Conceptual Understanding through a Pilot

Sustainable DEVEIOPMENT IMOUUIE..........ccoiiiiieeeiiire ettt st e et sese e e st et e se e st e s e e s e s e s et eres e e s s s esene e e senee 19301
Nicole R. Weber, Melissa Dyehouse, Constance A Harris, Ray David, Jun Fang, Inez Hua, Johannes Strobel

W240 — IE TECHNICAL SESSION |

Using Social Networking Game to Teach Operations Research and Management Science Fundamental Concepts ..........c.c....... 19322
Ivan G. Guardiola, Susan L. Murray, Elizabeth A. Cudney
Design Projects With OUt-0f-TOWN COMPANIES .......cuouiirieieiiiirieietes ettt ettt s et et b bbbt b bbbt bse e b bt s st b bbbt aneras 19334

Lizabeth T. Schlemer
Enhancing Undergraduate Engineering Education of Lean Methods using Simulation Learning Modules within a

VIPTUBL ENVIFONIMIEINT ...ttt ettt bbb b s E 4 £ b b h R £ S £ b h e E £ bbb bt e bbb st s e et e bbb ettt b et e n 19346
Elizabeth A. Cudney, Steven Michael Corns, Jennifer A. Farris, Stephen Gent, Scott E. Grasman, lvan G. Guardiola
Use of Buzzwords in Industrial ENgineering EAUCALION ...........ceeiiiiiiseiieiisesseie et ss s sesessssssesesesesnnens 19358

Abhijit Gosavi, Jane M. Fraser

W241 - INFORMATION SYSTEMS AND COMPUTING POTPOURRI

Mobile GIS in a MultidisCipliNary ACAEIMIC CENTET ........c.coiiiiieeieiiiriiirieie ettt bbbt b bbbt e st b bbb b et nn e 19369
Guy Johnson

Testing Strategy in Multiprocessor Systems With Cube CONNECTIONS ...........ccueeiiririeieieei e 19377
Alireza Kavianpour

A Taste of Java: Discrete and Fast FOUFIEr TranSTOrMS .........ccoiiiiiiiici b 19385
Mohammad Rafig Mugri, Javad Shakib

Advance Features of Hardware Description Language (VHDL) for Undergraduate Students..............ccccoevernnneciennnssccneeenne 19394

Alireza Kavianpour

W243A — PREPARING ENGINEERING STUDENTS FOR GLOBAL WORKPLACE, COMPETENCY, AND A
SUCCESSFUL CAREER

Defining Global Competence for ENGINEEriNG STUABNTS ...ttt 19406
Stacy S. Klein-Gardner, Alanna Walker

Cultural Orientation and Global Competency: A Comparative Assessment of Engineering Students .............ccooveecennnnenn. 19423
Yi Shen, Brent K. Jesiek, Yating Chang

Awareness of Social Impact of Engineering: The task for ENgineering SChOOIS?............cccciiiiiriinirsseee e 19437

Melany M. Ciampi, Claudio Da Rocha Brito

W244A — BROADENING PARTICIPATION OF MINORITY STUDENTS IN AND WITH K 12 ENGINEERING

Evolving a Summer Engineering Camp through ASSESSIMENT .........ccviiiiieiiiiiirieeie st se e e sssseseseseseens 19447
Katherine C. Chen, Lizabeth T. Schlemer, Heather Scott Smith, Teana Fredeen



Implementation of Mini-Lectures in DREAM: Rigor in an Informal, Design Based High School Mentoring Project.................. 19462
Zhao Chad Kong, Angie Martiza Bautista-Chavez, Andres J Goza, Rachel Jackson, Kurt Kienast, Sam Oke, Juan A Castilleja,
Brent C Houchens

Eliciting Mexican High School Students' Images of Engineering: What Do ENgineers DO?.........ccccvvvvveeieiiiininseeisnnnesesesesesennns 19487
Caridad Del Carmen Cruz Lopez, Rocio C. Chavela Guerra, Aurelio Lopez-Malo, Enrique Palou

Using Space-Inspired Education Tools to Enhance STEM Learning in Rural CommUNILIES.........ccoorriiiininnneecineseeeeee 19496
Allison Anderson, Guillermo Luis Trotti, Suzanne Marie Wilcox, Elizabeth Perry Gundersen, Dava J. Newman

Exploding Stereotypes: Care and Collaboration in the STEM SCIENCES.........cveeiiiirieceei e 19510

Catherine A Broom, Wendy Lynn Klassen, Carolyn Labun

W244B — INNOVATIVE PROGRAM AND CURRICULAR DEVELOPMENT

Using the Engineering Design Process to Develop and Implement a High School Introduction to Engineering

COUISE . bbb bbb 4 bbb SRR bbb 19521
Eugene Rutz

Engineering in & MONteSSOrT ENVIFONMENT.........oiiiiiiiiii ettt bbbt 19533
Catherine Frances lbes, Yvonne Ng

Measuring the Effectiveness of Team-Based STEM Project Learning Among High School Students and Teachers.................... 19552
Felicia Chong, Douglas E. Oppliger, Jean Kampe, Valorie Troesch

Student-Created Water QUAITEY SENSOKS ........c.ciiiiiiieieieii ittt ettt ettt b et bbb st e bbb s bbbk h s s b b ek e b st e se e b b es e ne b b enea 19575
Liesl Hotaling, Rustam Stolkin, Susan Lowes, James S. Bonner, William David Kirkey, Temitope Ojo, Peiyi Lin

RET Yields Innovative Elementary, Middle, and High School Teaching Kits..........cccocoriiiiiiniiceeeeccenee e 19599

Carolyn A. Vallas, Juliet J. Trail

W245 — LIBERAL EDUCATION REVISITED: FIVE HISTORICAL PERSPECTIVES

Liberal Learning Revisited: A Historical Examination of the Underlying Reasons, Frustrations, and Continued

Prospects for Engineering and Liberal Arts INTEGration ..o bbb 19610
Atsushi Akera
The 2010 Haiti Earthquake: Real-Time Disaster Inquiry in the ClasSrO0M ... e 19630

Keith E. Hedges

Using History of Technology to Promote an Understanding of the Impact of Engineering Solutions among

ENQINEEIING STUABNTS ..ottt ettt b bbb £ bbb e s e £ £ £ e b b oA e R £ eE e £ e b e b e b SR £ e £ b b e b e R e e £ £ b e b e b e R e Rt b e b e b e b e b e s e et et et et et et e e 19644
Michael Geselowitz, John Vardalas

Higher Technological Education in England and Wales between 1955 and 1966: The Contribution of the British

Electrical Engineering INAUSErY 10 itS DEVEIOPIMENT . .......c.ciiiiiteieiiiieeirie ettt bbbttt b bbbttt 19658
John Heywood
Higher Technological Education in England and Wales between 1955 and 1966: Compulsory Liberal Studies............cccoovvvevne. 19678

John Heywood

W246 — DESIGN EDUCATION II

Educating Manufacturing Leaders: Creating an Industrial Culture for a Sustainable FUture.............cccoccoeinnnnccicinn, 19697
Ronald J. Bennett, Elaine R. Millam

Lessons Learned in Implementing and Accrediting a Manufacturing Engineering Program ... 19709
Vedaraman Sriraman, William A. Stapleton

Hands-On Manufacturing Engineering Education: An ANalytiCal StUAY .........cccceiiiiriiireeieiiisseee st 19720
Sabah Razouk Abro, Jerry Cuper

Engineering EAUCALION N CRING..........cciiiiiiic et bbbt b ettt bbb 19731

Robert L. Mott, Terrance L. Speicher

W247 — SPECIAL SESSION: CREATING, USING, AND ASSESSING WITH CONCEPT MAPS IN
INTRODUCTORY MATERIALS COURSES

Development and Use of Concept Context Maps to Promote STUAENT ...ttt 19747
Jessica Triplett, Jacquelyn E. Kelly, Stephen J. Krause

W248 — INTEGRATING MATH SCIENCE AND ENGINEERING

Effects of an Integrated Calculus Reform Project for ENgiNeering MajOrS ........ccccvivivireeieiiiininiseesinsisessesesesesessssesssessssssesssessseens 19764
Po-Hung Liu, Ching Ching Lin, Tung-Shyan Chen, Chiu-Hsiung Liao, Yen Tung Chung, P. C. Lin, Ruey-Maw Chen
Deriving Original Systems of Equations as an Assignment In Engineering and Technology COUFSES ..........ccocvveieceeierennnennne. 19777

Murray Teitell, William S. Sullivan



W250 - TEACHING DYNAMICS

Applying Dynamics to the Engineering of the Perfect Bounce: Experimental Investigation of Why the NBA

Requires a Specific Inflation Pressure for Basketballs used in Professional Games ............ccovieeiinniniceniiesnseeee e 19787
Josue Njock-Libii
Teaching Dynamics With @ DESIGN PrOJECTS ......cciiiuiieieeiirisee ettt se sttt sese e st sese e e st et et e e s s ssesesese e neesesenanenensasenens 19800

David R. Mikesell, John-David S. Yoder
Alignment of Preparation via First-year Physics Mechanics and Calculus Courses with Expectations for a

Sophomore Statics AN DYNAMICS COUISE ......c.civiiiiirieiereiisiseetesesesesessssesesesessssssesesesessssesesesesessssssesesessssssssesesesessssssesesesessssesesenesssesesenens 19817
Kristi J. Shryock, Arun R. Srinivasa, Jefferey E. Froyd
First Look at a Video Game for Teaching DYNAMICS ......c.c.cvriiiiiiiiieieiiiniietict ettt bbbttt 19827

Brianno Coller

W251 — CANCELLED: THIS SESSION HAS BEEN REPLACED BY SESSION W269 IN 223: PANEL: BUILDING
EFFECTIVE PATHWAYS AND PROGRAMS FOR WOMEN AND MINORITIES

If You Build It, They Will Come (and Stay): Recruiting and Retaining Women and Underrepresented Minority
ES (8 [T o TSSOSO 19836
Hyun Kyoung Ro, Rose M. Marra, Patrick T. Terenzini, Ardie D. Walser, Lois Calian Trautvetter, Susan M. Lord

W252 - MULTIDISCIPLINARY TECHNICAL SESSION

Scholars of Excellence in Engineering and Computer Science Program Phase I: Development and Implementation................... 19842
Karinna M. Vernaza, Theresa Vitolo, Scott Steinbrink, Barry J. Brinkman

Integration of Knowledge in Engineering/Science via Nanotechnology Programs...........cccccevreeieinnineseeneesesessesssesssseseesnsenens 19866
Mabher E. Rizkalla, Mangilal Agarwal, Sudhir Shrestha, Kody Varahramyan

Nanotechnology Undergraduate EAUCAtION INITIATIVE. ...ttt 19875

Ali Khabari

Teaching Engineering Analysis Through a Stand-Alone Junior Project Course in a Multidisciplinary, Project-

Based ENGINEEIING PrOGIAM .....c.c.iiiiiiieieiiiiiit ettt b et b bkt £ £ £ b bRt R £ 1E e £ e b e b e b2 £ 16 b b e b e b e £ e £ e b e b e R et E b e b e b e b e s e et et beb et et e e 19883
Pavlos George Mikellides, Chen-Yuan Kuo

System Safety Literacy and Multidisciplinary Engineering Education: Teaching Accident Causation and

[ V=T 01T o FO OO TSSOSO PSP URROT 19898
Cynthia C. Pendley, Joseph Homer Saleh

VOLUME 26

Experience Teaching a Multidisciplinary Project-Based Robotics Course Building Autonomous Mobile Robots ........................ 19918
Wayne W. Walter, William Emerson Spath

W264 — A SYSTEMS THINKING APPROACH TO SOLVING PROBLEMS

GUIAEA REFIECTION ...ttt bbbt bR b h bbbt bbbttt 19928
Ronald C. Rosenberg, Jon Sticklen

System ThINKING FOr EVEIYDOAY .........c.cuiiiiiiieieieeieie ettt bbbt b b £ bbb bbb et e £ e b b e bR bbb bbb et n bt 19940
Yumin Zhang, David K. Probst

Identifying and Defining Relationships: Techniques for Improving Student Systemic ThinkKing ..........ccccccovonnnieiininciicine 19946
Cecelia M. Wigal

Systems Engineering Approach to First Responder INteroperability ... 19961
Adeel Khalid, Scott C. Banks

Renewable Energy in East Africa: Solutions to Providing Electricity Using a Systems Approach ............ccccoovieeieinnnecicncnennne 19977

Adeel Khalid, Isaiah Waindi

W266 - TECHNOLOGICAL LITERACY

Creating Interest in Technological Literacy by Reintroducing Past TEChNOIOGIES.........cvvvcvveiiiinireireiirreee s 20020
William R. Loendorf
Adaptations of Concept Mapping for Technological LIiteraCy COUISES .........coiiiiiiiiiiimiiniiiiietieiee s 20031

John Krupczak, Lauren Aprill, Mani Mina

W268 - TWO YEAR COLLEGE SPECIAL TOPICS POTPOURRI

Intelligent Infrastructure Systems and the TECANICIAN ..o 20050
Gary J. Mullett



Status Study of South Texas and Northern Mexico Technical Colleges Offering CAD/CAM/CNC Programs

Compared to an Advanced Manufacturing Program in CAD/CAM/CNC...........ccceeiiiriieeeiee sttt ssssesssesssessssssesenes 20065
Farzin Heidari

A Community College Perspective of How Ocean Applications Can Enhance Technical Program Course Offerings

aNd EXPand STUAENT OPPOFTUNITIES ......c.civiviiieeeieiieisieeeeese s e et ssesese e sessesesesessssesesesesesessesesesesesesaseseseessssesesesasessnsesesenssnsesesnnens 20075
Scott Fraser

Team Teaching that Goes the Distance: Team Instruction for a Broadcast Introductory Engineering Course...........cooonveueee 20083
Angela Minichiello, Tracy D Blake, Wade H. Goodridge, David D. Sam

Improving Math Skills through Intensive Mentoring and TULOFING .........ccciiiiicie e 20106
Jianping Yue

Impact of Regional Centers for Next Generation ManUFaCTUIING ........coeeiiiiiinireiei e se st seseseseens 20118
Karen Wosczyna-Birch, Marilyn Barger

A Review of Engineering Technician EQUCAtioN iN AUSEFAIIA: ..ot 20126

David Dowling

W269 — PANEL ON RECRUITING AND RETAINING WOMEN AND UNDERREPRESENTED MINORITY
STUDENTS

If You Build It, They Will Come (and Stay): Recruiting and Retaining Women and Underrepresented Minority
S (8 [T o SRRSO 20135
Hyun Kyoung Ro, Rose M. Marra, Ardie D. Walser, Patrick T. Terenzini, Lois Calian Trautvetter, Susan M. Lord

W402 — AEROSPACE TEACHING AND LEARING 11

Innovative Instruction for Undergraduate Aircraft Dynamics and CONEIOl ... 20141
Praveen Shankar, Jenefer Husman, Valana L. Wells, Wen-Ting Chung

Teaching MeChANICS WIth IMIAPIE ........c.ciiiiieceei ettt s et e se et et se e st e st s e e et e s e s e e st et e s ene e s s s e 20157
Radian G. Belu, Irina Nicoleta Ciobanescu Husanu, Alexandru Catalin Belu

Extrovert: Helping AES Develop AAVANCEA CONCEPLS. ..ottt ettt 20178

Narayanan M. Komerath, Marilyn Smith, Brian German, Dolores S. Krausche, Erian A. Armanios

W412A — ABET AND CURRICULUM LEVEL ASSESSMENTS

Student Learning and the Continuous Program Improvement Process in a Chemical Engineering Program............c.ccccccoeununee. 20191
Howard S. Kimmel, Angelo J. Perna, Shari Klotzkin, John D. Carpinelli, Reginald Percy Tomkins

Collecting Programmatic Assessment Data with No "Extra" Effort: Consolidated Evaluation Rubrics for

CEMICAI PIANT DESIGN ...ttt bbbt bbb e b b h s £ e b b h b8 E b s bbb bt e bbb bttt bbb s 20203
Kevin D. Dahm

Design of a Sustainable Process for Undergraduate Curriculum Reform, Development and Assessment: a

Chemical ENQGINEEIING CASE STUAY.......ccuiiuiiiiiiiirieieteitisi ettt bbbt e b b es e b bbbt E bbb st b e bbbt eeb bbb et bbb s 20222
Larissa V. Pchenitchnaia, Lale Yurttas

Assessment of ABET Student Outcomes During INdustrial INterNSNIPS ......ccvovvveueeiiiriieeee e 20228
Karyn L. Biasca, Steve Hill

Preparation of Chemical Engineers in the Multi-Level CUrriculum STrUCLUIE ........cccooiiiiiciiniscee et 20250
Valeriy Solomonov, Olga Belyaeva, Alla Frolkova

Evaluation and Results for an Integrated Curriculum in Chemical ENGINEEIiNG ........coeiiiiriniiiciiiice e 20257

Joseph J. McCarthy, Robert S. Parker

W413 - ENHANCING INSTRUCTIONAL EFFECTIVENESS IN CIVIL ENGINEERING: CASE STUDIES

Engineering Internships in Social Entrepreneurship: Developing Partnerships and Student Perspectives..............ccccoevvvnninnnne. 20271
Camilla M. Saviz, Abel A. Fernandez, Elizabeth A. Basha, Andria Patricia Ellis, Kristina Hammarstrom, Feliciano Leon, Jerry
Bruce Hildebrand, Spencer Ton

Development of an Engineering Management M.S. Option Coupled with Undergraduate Culminating Design...........ccccoevvevne. 20283
Fernando Fonseca, Steven E. Benzley, E. James Nelson, A. Woodruff Miller

When You Can't Hear Me Now: Nonverbal Communication in Distance LEearning ..........ccooeieennnniinicieessnesesecsseesenenes 20294
Morgan Reese, Joseph P. Hanus, J. Ledlie Klosky

Using the EXCEEd Model for DiStance EQUCALION ..........c.coiiiriiieieiiieiiseeiee sttt ettt sttt ettt n bbb 20309

Ronald W. Welch, Clifton B. Farnsworth

W415 — PEDAGOGICAL ISSUES IN COMPUTING

Technology Adoption Behaviors in a First-Year ENgineering ClassrO0mM.........ccouoviicueeirininiserenisesiseeeesesessssssesesessssssssssesessssssesees 20331
Sarah Jane Grigg, Lisa Benson, Catherine McGough
Educational Use of Virtual Worlds for ENgIiNEering STUAENTS ..........ccouiiiiiiieiniieeeiss bbb 20340

Tumkor Serdar, El-Sayed Aziz, Sven K. Esche, Constantin Chassapis



Assessing Collaborative Undergraduate Student Wikis and SVN with Technology-based Instrumentation: Relating

Participation PatterNS 10 LEBAIMING .....uiviveveeeiiriisteteteiestseeteesesesesestesesesesassssesesesessssesssesesesessesesesesese s sesesese e s et et esesessssesesesesessnsesasessnsnen 20352
Erin Shaw, Jihie Kim, Jeon Hyung Kang

Computing-Related Self-Efficacy: The Roles of Gender, Academic Performance, and Computational Capabilities.................... 20362
Chia-Lin Ho, Dianne Raubenheimer

Effect of Laptops in Large Lecture Classes on Attentiveness and ENQAgemMENt ............ccceiriririreieninnnise s 20373
Perry Samson

W418 — EDUCATING STUDENTS FOR THE 21ST CENTURY: HISTORY, REFLECTION, AND OUTCOMES

Master Apprentice: Is this a Working Model for ENgineering SChO0IS? ..........ccciiiiiirceiiei s 20392
Mani Mina, Eugene Rutz, Iraj Omidvar

Computing Students Relative Use of Cooperative Education Services within an Urban University...........coccoovnnciiiinnnnn. 20399
Anthony Joseph, Mabel Payne

Student Reflection in Experiential Learning PrOJECTS. ... ..ottt 20407

Swaminathan Balachandran

W421 — DESIGN TOOLS & METHODOLOGY 1l

Using Portfolios t0 Tell the DeSigN BaACKSTONY ........cccviuieeieiiirieieeiisesisteereesas st ses s tesese e s s sesese e s ssesete e e s ssesesesesessssssesesessnsass 20419
Josh Tenenberg

Body-Storming, Super Heroes, and Sci-Tech Publications: Techniques to Enhance the Ideation Process...........ccccoevrieiicninenne 20433
Daniel D. Jensen, Kendra Crider, Kristin L. Wood, John J. Wood

Task Interpretation and Self-Regulating Strategies in Engineering Design Project: An Exploratory Study ... 20446
Oenardi Lawanto, Wade H. Goodridge, Harry B. Santoso

Examination of a Method for Determining When to Develop Transformable Products through Design Studies............ccccceevennn. 20461
Bradley Adam Camburn, Kristin L. Wood, Daniel D. Jensen

Closing the Design Loop in Freshman ENGINEEIING ...ttt bbbt b ettt s 20480

Thomas E. Doyle, Spencer Smith, Adrian leta

W422A — SPECIAL SESSION: DISCOVERING IMPLICATIONS OF THE ACADEMIC PATHWAYS STUDY
FOR YOUR CAMPUS

Special Session: Discovering Implications of the Academic Pathways Study for YOUR Campus .........cccocovrrereiennneeeienenneenns 20489
Cynthia J. Atman, Sheri Sheppard, Samantha Brunhaver, Debbie Chachra, Helen L. Chen, Shannon Katherine Gilmartin, Deborah
Kilgore, Micah Lande, Gary Lichtenstein, Dennis Lund, Karl A. Smith, Jennifer A. Turns, Ken Yasuhara

W422B — MODELING AND PROBLEM SOLVING

Exploring Senior Engineering Students’ Conceptions 0f MOGEIING ........c.cooiiiiiiiiiie e 20505
Adam R. Carberry, Ann F. McKenna, Robert A. Linsenmeier, Jennifer Cole

Assessing Engineering Students' Abilities at Generating and Using Mathematical Models in Capstone Design ...........ccccovevveevenes 20512
Jennifer L. Cole, Robert A. Linsenmeier, Esteban Molina, Matthew R. Glucksberg, Ann F. McKenna

Teaching Problem Solving in Engineering using Analysis and SIMUIALION .........c..ccoviiiiiiiccc e 20534

Keith B. Fisher, Kevin R. Cook
Conceptual Understanding of Electrical Phenomena: Patterns of Error in Senior Electrical Engineering Students*

PEODIEIM SOIVING ...t bbb h b b e h bbbt bbb bbbttt n e 20557
Mark T. Carnes, Ruth A. Streveler
An Active Learning Environment for Enriching Mathematical, Conceptual, and Problem-Solving Competencies...........c.c........ 20566

Morris M. Girgis

W423 — CAPSTONE DESIGN PROJECTS IN ECE

Using Software Defined Radio for Multidisciplinary Senior DeSigN PrOJECTS........ccovvreeiiiririeiseeieiesisessenssesesesssssssessssssesssesssenens 20586
James Flynn, Sharlene Katz

Multi-Disciplinary Capstone Design Project: An Unmanned Aircraft System (UAS) for Vehicle Tracking..........c.ccccoevvnnninnnne. 20597
George York, Daniel J. Pack

Modeling and Simulation of Electric Machinery for a Senior Design Project in Electrical Engineering Program............c.coe..... 20608
Zigian Liu

Electrical Engineering Student Senior Capstone Project: A MOSIS Fast Fourier Transform Processor Chip-Set ........ccccvevue. 20620
Peter M. Osterberg, Aziz Sukru Inan

Robotic Laser Tag: A Capstone DeSigN EXPEIIENCE ......c.cciiiiiiiiieeiir ettt 20629
James K. Archibald, Doran K. Wilde

Integrating Adapted Physical Activity Projects into a Computer Engineering Capstone Class..........cooeeiinnniceieniesesieinenne 20643

Lynne A. Slivovsky, James M. Widmann, Brian P. Self, J. Kevin Taylor



W424 - PROJECT BASED EDUCATION IN ENERGY CURRICULUM

Renewable Energy-Based Senior Design Experience for Undergraduate StUAENTS .........cccccvvvrieieeeinieninesenenessssesese e 20653
Sridhar S. Condoor

Renewable Energy Based Capstone Senior Design Projects for an Undergraduate Engineering Technology

CUTTICUIUM ..ot h b1 h R b b0 8 h bbb 0 £ A bbb bbbt b e b 20662
Radian G. Belu

Practical Issues Encountered in Building an Integrated Photovoltaic-Hydro-Biofuel Electrical Power System in a

Remote LOCAtioN AS @ STUABNT PIOJECT ....c.civivieveieieiiieirieie ettt se st se s e bbb se e e s et et e s se e ns et e s e ne e seetesen e e neesenn 20676
Herbert L. Hess

A Viability Study 0f PROTOVOITAIC SYSTEIMS .......c.cuiiiiiiiiiiiiriiitici ettt bbbttt 20687
Youakim Kalaani, William Trotter Nichols

A Green Hybrid Power Plant using Photovoltaic and Wind Energy with Power Quality Improvement in Qatar ...........c.c.co...... 20707

Hassan Moghbelli, Haitham Abu Rub

VOLUME 27

W433A - ETD DESIGN V: CLASSROOM DELIVERY, COURSE CONTENT, AND ASSESSMENTS

Reevaluating the StUeNt EVAIUBLION PFOCESS ...ttt bbbtk b et bbbttt 20721
Scott Dunning

Part-Time Faculty in ENgiNEering TECANOIOQY .........coiiiiiiciiiiii ettt 20728
Terri L. Talbert-Hatch, Stephen Hundley

Ensuring Curriculum Integrity for ENgineering TEChNOIOQY ..ottt 20755

Mike Eastman, H. Fred Walker

W433B - MULTIMEDIA AND DISTANCE LEARNING

The Use of Webex and Adobe ConnectPro to Teach EET Courses in Various Scenarios and the Challenges and

Opportunities that these Technologies Present in COUISE DEIVEIY ............ocriiiiiririeieiirieisie ettt 20766
Judith R. Pearse

An Examination of Faculty Perceptions and Use of Blackboard Learning Management SYStemM ..........cccccevvrirreeernnnnessesiennnnnnns 20777
Julie M. Little-Wiles, Linda L. Naimi

A Study of Traditional Undergraduate Student Engagement in Blackboard Learning Management System .........c.cccccocevenerenne 20787
Julie M. Little-Wiles, Linda L. Naimi

Moodle as a Course Management System: It Isn't Just for DiStance Learning ........cccooceeirrririreiininnise e 20797
Ronald H. Rockland, Howard S. Kimmel, John D. Carpinelli

Video Lecture Capture in Engineering Classrooms With FFee.........c.cucieiiiiiiiiircccieis et 20804

Fatih Oncul

W433C — SIMULATION AND VIRTUAL INSTRUMENTATION

Measuring the JIitter 0f CIOCK SIGNAL........ccoiiiiiii ettt bbbt b et 20816
Chao Li, Antonio J. Soares

Teaching Microcontrollers through STIMUIBLION. ...........cccoiiii bbbt 20828
Nikunja Swain

Teaching Spreadsheet-Based Numerical Analysis with Visual Basic for Applications and Virtual Instruments...........c.cccocccevnne 20842
Nikunja Swain

ARM/FPGA/I12C Sensor Network Development and Teaching Platform.............occooiciiiiii s 20854

Antonio Francisco Mondragon, Prafull Purohit

W438 — FPD X: FIRST YEAR DESIGN WITH PROJECTS, MODELING, AND SIMULATION

Use of a Professional Practice Simulation in a First-Year Introduction to ENgineering COUISE ..........oeeeirininnieeiininseeenenenne 20866
Naomi C. Chesler, Cynthia M. D'Angelo, Golnaz Arastoopour, David Williamson Shaffer

Truss Projects as Aids in Visualizing Internal Forces: Student Perceptions versus AChievement ..........ccocovveeererrveeeicisnessnenns 20875
Matthew Whiteacre, Jeffrey M. Otey

Advanced Energy Vehicle Design-Build Project for First-Year ENgineering StUENTS ............ccoceiiiinirneieninnsee e 20884

Clifford A. Whitfield, Philip Schlosser, John A. Merrill, Elizabeth Riter, Kuldeep Agarwal

An Integrated Freshman Project Course Combining Finite Element Modeling, Engineering Analysis, and

EXPEriMENTal INVESTIGALION .......cviuiiiiieieetiice ettt ettt b et £ bbb £ b bbb e £ £ £ b b e Rt b b e b e b e b s e et et et e b b et et 20894
Ani Ural, Joseph Robert Yost, David W Dinehart, Shawn P. Gross

Aerial Photography Project Using MATLAB Programming for Freshman Introduction to Mechanical

ENGINEEIING COUISE ...ttt sttt sttt ettt b ks st e e bbb s £ £ e £ b b e b e R e £ £ £ e b e b e R LR £ AE 4 £ e b e b e b 2R e e e e b b e b e R e e E b b e b e b e R et E e b e b e b e b e s e et et et e b et et e e 20908
Mario Gomes



W443 — STUDY ABROAD, INTERNATIONAL EXCHANGE PROGRAMS, AND STUDENT
ENGAGEMENTS

"It's Gonna Be a Long Trip": A Student's Experience with Engineering ABroad ...........cccocoovoiivreiinniinsseienese e
Tiago R Forin

An Investigation of the Perceptions of Gains from Undergraduate International Exchange Programs: The Tale of

AALANTIS ... bbb bR h R R e h R E SRR b bR bbbttt
Donal McHale, Gul E. Okudan Kremer, Michael J. Dyrenfurth, Bowe

A Study Abroad in the Dominican Republic: Mentoring University Students as They Prepare and Teach 6-12

Grade Students Technology and ENGIiNEering CONCEPTS......ccivriiiiueueiiiirisireeereriisesesteesesesesssseesesessssesesesesessssssesesesessssesesesessssssesesesenes
Steven L. Shumway, Claudina Vargas, Geoff Wright, Ron Terry

The Performance of German Exchange Students in the USA: A Longitudinal Study ...
Joerg Mossbrucker

W444A - MAKING ELEMENTARY ENGINEERING WORK: LESSONS FROM PARTNERSHIPS AND
PRACTICE

Making Elementary Engineering Work: Lessons from Partnerships and Practice, Museum of SCIeNCe ..........ccccceoeeirrrcecnenenne
Christine M. Cunningham

Making Elementary Engineering Work: Partnerships and Practice, North Carolina State University...........c.coccceoonnnciicnnnnne
Elizabeth A. Parry

Making Elementary Engineering Work: Lessons from Partnerships and Practice, The SySTEmic Project,

IVIBFYTANG ...ttt bbb b b h £ b h e E s £ E £ b bR R E e E bR E £ £ R bR R £ R R b E et b e b bRt n bbbt nn
Pamela S. Lottero-Perdue

Making Elementary Engineering Work: Partnerships and Practice, Stevens Institute of Technology ..........c.cccecevevvrvnneiiieninnne
Elisabeth W. McGrath, Carol Shields, Augusto Z. Macalalag Jr.

W444B — COMPUTER SCIENCE AND INFORMATION TECHNOLOGY IN K 12 ENGINEERING

Measuring the Impact of a High School Intervention on Students’ Attitudes in Information Technology:

Validation and Use OF an ALLITUAE SUIVEY ......c.c.oriiiiiiiiii ettt bbbttt bbbttt
Anna Victoria Forssen, Barbara M. Moskal, Alka R. Harriger

Cultivating Geospatial Engineers in a Population Underrepresented in STEM INAUSLIIES .........c.cciiiininirineieninnniseeese e
Diana Papini Warren, Leslie Wilkins

A Model for Enhancing Project Lead The Way Teacher Knowledge in Software Applications ............ccccoevvrvvveeeinnnnisseseeneinnns
Laura E. Lemire

Engaging K-12 Teachers in Technology Tools to Support Electronic and Mobile Learning Through an Online

Professional DEVEIOPMENT COUISE ......uiviviuiueieiiisieeeieeestsee e esesesesseseseseesessssesesesesessssetesaseseseesasesesesessssesesese e s nsesesesesensesesesesesesensasnsnsenes
Meltem Alemdar, Tony Docal

Increasing STEM Accessibility for Students with Cognitive Disabilities via Interactive Curriculum ..........cccccocecvvieiininccciennnne
Ethan E. Danahy, Ashley Russell

W445 — INTEGRATION OF LIBERAL EDUCATION INTO ENGINEERING

Outcome Assessment of Liberal EUCATION SKIlIS.........c.oiiiiiiiiec bbb s
Tom A. Eppes, Ivana Milanovic, Frederick Sweitzer

Three Deadly Venoms: Phenomenology, Existentialism, and Philosophical Constructs to Expand Engineering

Education Research Methodologies and PRilOSOPRNY ..ottt
George D. Ricco

Ethical and Societal Implications of Internet-Based Engineering Education: Faculty and Student Perspectives............ccccovvunnn.
K. L. Jordan, Anahita Pakzad, Renee Oats

Integrating Ethics into Undergraduate Environmental Science and Economics EAUCALION ............ccoovieiininnsccineneceeene
Donald Arthur Brown, Mary Lynn Brannon

Using Boundary Negotiating Artifacts to Investigate Interdisciplinary and Multidisciplinary Teams ..........cccoceeeiiennnciicninnnne
Kacey Beddoes, Maura J. Borrego, Brent K Jesiek

The Teamwork Conundrum: What Should be Taught and How Can We Assess Team Learning in Engineering

TECNNOIOQY ...ttt bbbt e b b E £ bbb b e b b h R84 £ e b bR R £ E e EeE R R £ R R R b bRt R et e b bbbt n e
Vassilios Tzouanas, Lea Campbell

W447 - MATERIALS EXPERIMENTS, LABS, DEMOS, AND HANDS ON ACTIVITIES

Measuring Angle of TWist in @ TOrSioN EXPEIIMENT .......cccoviiiiiiieeiiiccse et ae s es e e et esereseseens
Surendra K. Gupta, Steven John Kosciol

Teaching Demo to Reinforce how Mechanical Properties Change Due to Heat Treatment ProCesses ..........ccccoeeerereririecenennninens
Daniel J. Magda

Development of a Laboratory Module in Hybrid Biodegradable Cornstarch Materials.............cccocoirceninnnsccinscecne
Spencer Seung-Hyun Kim



W451 - BUILD DIVERSITY IN ENGINEERING GRADUATE PROGRAMS

Innovative STEM Conference (ISC): Outreaching to Underrepresented Minorities in an Effort to Increase their

Participation iN STEM RESEAITH ..ottt bbb st b bbb £ bbb st b bbbttt sb ke bt b b s 21219
Carl White, Clifton Sean Martin, Maisha Drew, Givon Forbes
The Role of Faculty in the Retention of African American Gifted students in STEM programs in HBCUS ..........ccccccecvivivvirininnee. 21224

Carmen G. Villa, Felecia M. Nave, Sherri S. Frizell, Mary V. Alfred, Fred Arthur Bonner 11
Exploring Collaborations with Non-Metropolitan Community Colleges to Graduate more Engineering and

Computer Science Students with Bachelor's and Graduate DEJIEES ..........cccciiriiriereiieririeieeieesessssesesesssesssessesesesessssesesesesssessssesesees 21233
Mary R. Anderson-Rowland, Anita Grierson, Rakesh Pangasa, Clark Vangilder, Richard A. Hall Jr.

Experiences of Scholars in the Reinvigorating Engineering and Changing History Program: A Case Study of the

First Graduate STUAENT CONOIT.......ccocvoveueiiiiieis ettt ettt e st s e s se e st e s e s e e e b s e b e R e e e s e s e b e se e s e s et esesesenennesesnre e senens 21248
Jiabin Zhu, Monica Farmer Cox, Demetra Evangelou, Cyndi Lynch, Audeen W. Fentiman, Phillip S. Dunston
UW GenOM Project: A Successful Undergraduate ReSEarch Program ...t 21256

Allison Kang

W469 — MINI WORKSHOP ON BIAS IN FACULTY SEARCHES

Effectively Advocating for Diversity and Excellence in Faculty Searches UsSing Film ... 21279
Coleen Carrigan

W512 - FOCUS ON ENTRY EXPERIENCES IN CHEMICAL ENGINEERING

The First Course ChE Student: Lost in TrANSIATION ......c.c.cviiiiiiieiiiccee bbb 21284
David F. Ollis

Bi-Modal No More Shifting the Curve in Material and Energy Balances COUISES .........ccoiiriririririeenieininisieiese s 21299
Suzanne M. Kresta, Inci Ayranci

Chemical Engineering Problem Solving: HOW IMportant IS PErsSiStENCE? ..ottt 21306
Jeffrey Heys

Undergraduate Women in Chemical Engineering: Exploring Why They COME..........ccoiiiiiinicncsessie e 21318
Catherine E. Brawner, Susan M. Lord, Matthew W. Ohland

Gizmo Festival: K-8 Outreach as a Design/Build for ENgineering STUAENTS ............cociiiiiiiiiiniirisieeee e s 21334
Margot A. Vigeant, Lori Smolleck

Optimization ProbIEMS TOF Al LEVEIS. .........c.ciiiciietee ettt bbbttt b ettt b e 21363

Brian J. Anderson, Robin S. Hissam, Joseph A. Shaeiwitz, Richard Turton

W513 — USE OF TECHNOLOGY IN CIVIL ENGINEERING EDUCATION

Use of Soil Behavior Demonstrations to Increase Student Engagement in a Soil Mechanics COUISE .........cccoovrniniececcreennennnene. 21377
Harry Cooke
Work It Baby, Work It! Reworking the Worksheet in Camtasia...........cceiiiiririiiineces st 21393

Tanya Kunberger, Kristine R. Csavina
A Case Study of How Project-Based Learning Helps Increase Interest, Understanding, and Relevance in

ENQINEEIING TOF LLEAINEI'S ...ttt b b £ bbb £ £ b bRt R eE e £ b e b e b2 £ 4 £ b b e b e b e £ £ £ e b e b e R et b b e b e b e b e n et et e b e bt e st e e 21404
Taylor Halverson, Rollin H. Hotchkiss
Inspiring Students to Learn Fluid Mechanics through Engagement with Real World Problems ............ccccovoivvnciciicsecicininnns 21427

Diane L. Bondehagen

W515 - COMPUTERS IN EDUCATION GENERAL TECHNICAL SESSION 11

Use of Computers in the Instruction of EM Propagation in the CIassroom ... 21437
Willie K. Ofosu

The Inside-Out Classroom: A Win-Win-Win Strategy for Teaching with TEChNOIOGY ..........cccvviriiiiiieciiniiice e 21444
Daniel J. Waldorf, Lizabeth T. Schlemer

Audio-Visual Lab Tutorials to Develop INAePeNTENT LEAINEIS........cccviviveirieiiririeteieeiresise e ssssesesasesessesesesessssssesesesessssssesesessssnsns 21456
Deborah Walter

The Potential of BIM to Facilitate Collaborative AEC EQUCALION .........ccociieiiiiiiiiiiccieeiess e 21468
Jennifer Anne Macdonald, Julie E. Mills

Social Media Literacy: Integrating Online Identity Management into Engineering and Technology Education ..............c.cc........ 21475

Mihaela Vorvoreanu, Quintana Clark, Geovon Boisvenue, Stephen Paul Woodall

W518 — COMPARING DIFFERENT ASPECTS OF THE COOPERATION EDUCATION EXPERIENCE

Comparing the Learning Experiences of Male and Female Engineering Students in Internship and Cooperative
EdUCALIONAI OPPOITUNITIES ...ttt b et bbb e b b e £ bbbt e bbb R e E bbbt e e bbbt et bbbt 21489
Kevin J. B. Anderson, Kathy J. Prem, Sara Wirsbinski, Sandra Shaw Courter



Enhancing Graduation Rates through High Impact Activities: Experiential Learning, Engagement, Mentoring,

Eo Lo STt o] P ] o oSSR 21508
Paul D. Plotkowski, Jann Joseph
Industry and Education: A Winning COMDBINATION ............cciiiiiiiiceie ettt 21517
Craig J. Gunn
VOLUME 28

W521 — DESIGN SPINE

Integrating Online Learning in Interdisciplinary Electromechanical and Electromechanical/Biomedical Design

COUISES. ...ttt ettt b ettt b s bt h bbb e £ b b s R £E 4 E e R b8 e8 £ £ 484 b b E £ £ £ E 4 E e b e E e R e RS A e E e b e heE £ £ A £ R R R R £ £ R b E AR R bR R E et R bbbt b b b r s 21527
Salah Badjou

The Professional Spine: Creation of a Four-Year Engineering Design and Practice SEQUENCE............cccervrirrrireeeerererireereeeesesensenes 21539
Brian Frank, David S. Strong, Rick Sellens

Comparison of Engineering Student Self-confidence at TWO UNIVEISITIES ........ccoiuieiiriiniieee e s 21555
Andrew Trivett, Daria A. Kotys-Schwartz, J. Pemberton Cyrus

The Promise of Impromptu Design Exercises as a Pedagogical Tool in Engineering Design Education ............cccccovvvccennniene 21571
Teresa Genevieve Wojcik, G. M. Clayton, Aleksandra Radlinska, Noelle K. Comolli

Observation of Cross-Disciplinary Practices in a Design Learning CONTEXE.........ccccieiiiririerneiiiiisiseseesesseseesssessssesesesesssessssesesenes 21583

Ming-Chien Hsu

W522A — EDUCATIONAL RESEARCH AND METHODS POTPOURRI 11

Defining "'Sustainable Engineering'*: A Comparative Analysis of Published Sustainability Principles and Existing

COUISES. ..ottt bbb bbb e o2 b b E £ b S b bR E S b R e R bR b bR e e bbbt s 21592
Stephen R. Hoffmann, Alice L. Pawley, Ranjani L. Rao, Monica E. Cardella, Matthew W. Ohland

Undergraduate Engineering Students and Critical Thinking: A Preliminary ANalysis .........c.cccocininiieinnrsseee e 21606
James E. Lewis, Cathy Bays

Effect of Freshman Chemistry on Student Performance in Sophomore ENgineering COUISES.........c.coveureiririnnreeeininnsieisesenenns 21616
Michael A. Collura, Shannon Ciston, Nancy Ortins Savage

Frequency Analysis of Terminology on Engineering EXaminations. ..o 21625
Chirag Variawa, Susan McCahan

Experience with the College-Wide Transition from Paper to On-line Course EValuations ..o 21639

Robert G. Olsen, Ashley Ater Kranov, Kirk A Reinkens

W522B — UNDERSTANDING STUDENTS AND FACULTY

The Importance of Context in Students’ Understanding of Normal and Shear Stress in Beams..........ccccovvvveerereninesreeiereneseneennns 21647
Shane Brown, Dean Lewis, Devlin Montfort, Robby L. Borden

Assessing Engineering Students' Readiness to Collaborate Sustainable Design: An Open Access Instrument for

Experimentation ...........ccccco......
Linda Vanasupa, Qiong Zhang, James R. Mihelcic, Julie Zimmerman, Nina J. Truch

Understanding Faculty and Practitioner Involvement in a Capstone Interdisciplinary Design EXperience............ccccceoevnrinenne. 21678
Shane A. Brown, Nadia Frye, Devlin B. Montfort, Paul M. Smith

W523 - TECHNOLOGY IN THE ECE CLASSROOM

Using Tablet PCs in Electrical/Computer Engineering Classrooms: Lecturing and In-class ACtiVIties.........cocooeveieinrnncicnnennne 21689
Weiying Zhu

iPhone/iPad-Based Interactive Laboratory for Signal Processing in Mobile DEVICES ........ccccovvveueeeieiirinieiseriesssseeesesesessesesenns 21704
Jinru Liu, Jayaraman J. Thiagarajan, Andreas S. Spanias, Karthikeyan Natesan Ramamurthy, Shuang Hu, Mahesh K. Banavar

The Progressive Learning Platform for Computer ENGINEEIING .......ccoviiiiiiiiciiiiiiccieeess et 21717
David Jakob Fritz, Wira Mulia, Sohum Sohoni, Kerri S. Kearney, Mwarumba Mwavita

Student Perception of Lecture Video Use as a Means to Increase Time for in Class Problem Solving Applications..................... 21731
Dale S. L. Dolan, Vladimir I. Prodanov, Taufik Taufik

Timely Feedback and Strengthened Study Habits via Computer Automated End-of-Lecture QUESLIONS ........ccccovvvvveveeernrerisennns 21740
Paul J. Weber

Using the Mobile Studio to Facilitate Non-Traditional Approaches to Education and OULreach ...........ccccoevvneinicciinnnnnnn. 21749
Kenneth A. Connor, Frederick C Berry, Mohamed F. Chouikha, Dianna Newman, Meghan Morris Deyoe, Gavin Anaya, William
Brubaker

W524 — INVESTIGATING ALTERNATIVE ENERGY CONCEPTS

Investigations on Solar Data and a Grid-tied Solar PhOtOVOITAIC ATAY..........cociiiiiiiuiiiiiiicicitiees s 21764
Mehmet Sozen, David Faasse



Opportunities in Power Beaming for Micro RENEWaDIE ENEIGY ........cccciiiiiiiiiiiei it
Narayanan M. Komerath

Fuzzy Logic-Based PMDC Motor Controller: An Undergraduate Student ProjeCt .........ccccooiiiriiiniininceieesessise e
Kala Meah, Anh Ngo Viet Nguyen, Patrick Martin, K. Vaisakh

Teaching Power Electronics Converter Experiments that Integrates Fuzzy Logic APProach.........c.ccccceovrivveeererennssseenesensenns
Ahmed Rubaai, Abdul R. Ofoli

APPlied MOEING OF SOIAF CEIIS ........cuiiiiiiiiiii bbbt b bttt bbb
Ignacio B. Osorno

W533A - GREEN RENEWABLE ENERGY

WiNd TUFDINE FOr AULOMODIIES........cviiiitiiieice et be ettt et e st e s e s s e st esese b e s s et e e e b neene s e b e s et e et ese st enesne e eneseatn
Sham Tickoo

Development of Green TeChNOIOgY CUFTICUIUM ........vivcieiiiiee ettt e st e s et e e e s tesere e neenan
Deepak Gupta, Ragu Athinarayanan, Bradley J. Deken

Informal Energy Education: Fuel Cell EXhibit POt STUAY ..........cooiiiiiiiiiccc s
David W. Goodman, Heather L. Cooper

W533B - MANUFACTURING CAPSTONE AND DESIGN PROJECTS

To Weld or Not to Weld: Evaluation of an Undergraduate Engineering Technology Welding and Fabrication

(1o UL -SSP ST TS O PP PP TEUPTPPUPTPTPTORPTON
Steven Fleishman

Intercollegiate Design Competitions and MTSU's Machine Shop: Kindling Engineering Technology-Student

CreatiVIty & CONTIABNCE ......cuiiieiiieeteiet ettt bbbt b bbbt E b e b e b e s £ £ 4 £ e b b e b e b1 £ £ b e b b 2R et b b e b e bR e e b s b e b e b e b et e bt et s
Saeed D. Foroudastan, Rachel Klapper, Sandi Hyde

Anti-Counterfeiting Technology in Product Design and Manufacturing: An Opportunity for Engineering

TECNNOIOGY PrOGIAMS ......iuiiieiieiei ittt ettt e bbb bbb e £ e e b e b e b e R 224 E e b b e b e RS A£ e £ e b b e b 2R e e b b e b e b e e e £ e b e b e b eR e e e b b e b e b et n ettt
Daniel P. Johnson, Rebecca Dobbs, Changfeng Ge

Expanding a Manufacturing Technology Curriculum to Include Additive Manufacturing ...........cccocoveeeninnnseciinsseeeesenne
Chin-Zue Chen, Adel Salama

W533C — STUDENT LEARNING AND TEAMWORK

Developing Technologies that Enable Individuals with Disabilities: A Unique Design EXPErience .........ccouvvvnericecerinnennenn.
Nina Robson

An Interdisciplinary, Team-Based Mobile Robots Design Course for Engineering TeChNology ............ccccoeverinnnecieinnsecenineene
Fernando Rios-Gutierrez, Rocio Alba-Flores

Just-in-Time Daily Quizzes as Learning Tool for Self Assessment and Content Mastery ...........cooreeerinnnseeennsseee e
William J. Sawaya

W538 — FPD X1 — ASSESSING FIRST YEAR PROGRAMS, EXPERIENCES, AND COMMUNITIES

Assessment of First-Year EXPEriENCES Gt SISU .......cciiiiiiiiiiiiinit ittt bbbttt en s
Patricia R. Backer, Emily L. Allen, Janet Sundrud

The Itasca CC Engineering Learning COMIMUNITY ........ccocoiriueiiriieirieieenesisiste et ettt bbb e s b bbb s e bt eb et et st eees
Bart M. Johnson, Ronald R. Ulseth, Gordy Savela, Mason A. Hansen, Julie Kennedy

Assessing First-Year Programs: Outcomes, Methods, and FINGINGS ........cccouviieeiiininisiseieeiesisse s sasnnns
Marie C. Paretti, Kelly J. Cross

Impacts of Living Learning Communities on Engineering Student Engagement and Sense of Affiliation............c.ccoovvcicinnne.
Shannon Ciston, Maria-Isabel Carnasciali, Jean Nocito-Gobel, Cory Carr

Influencing the Academic Success of Undergraduate First-Year Engineering Students Through a Living Learning

COIMIMUNITY ...ttt bbb b b e e bbb b4 E £ E e h R b e b0 £ e s bbb b E e b e st h bbbttt eb bbb
Jacqueline Q. Hodge, Magdalini Z. Lagoudas, Angie M. Harris, Jefferey E. Froyd, Margaret Hobson, Jasmine Alysse Pope

W540 — IE TECHNICAL SESSION 11

Integration of Systems Engineering Training Modules into Capstone Courses across College of Engineering

DIBPAITIMENTS ... bbb e bbb R E R bR £ bR e bRttt h bbb
Dean Walton Pichette, R. Darin Ellis, Walter Bryzik, Kyoung-Yun Kim, Ming-Chia D. Lai, Yun Seon Kim

Learning Improvement in Leadership, Teamwork, and Contemporary Issues through a Global Supply Chain

PIOJECT ...ttt bbb e h kbR R h b bR h e h bR bR E bR bbbt
K. Jo Min, Wenbo Shi

Building Expertise on Energy Sustainability (BEES): An Integrative Model to Increase Research and Education in

ENErgY SUSTAINADTTITY ..o e bbbttt bbbt
Jose F. Espiritu, Heidi A. Taboada



Experiences While Incorporating Sustainability Engineering into the Industrial Engineering Curricula ...........c.coccccccevennnnnnne.
Heidi A. Taboada, Jose F. Espiritu, Abril Vazquez, Olivia C. Moreno

Transformational Leadership 101: What All Industrial Engineering Graduates Should Know about the Six Stages
of Quality Management System IMPIEMENTALION ...........cooiiiiiiicii bbbttt
Phillip R. Rosenkrantz

W543 - DEVELOPING INTERNATIONAL ENGINEERING RESEARCH, COURSE ENHANCEMENT,
LEADERSHIP OF, AND ONLINE ENGINEERING EDUCATION

Free Access to Technology for International Online Engineering EAUCALION ...........co it
Ali Mehrabian, Walter W. Buchanan, Alireza Rahrooh

The Leadership of Science and Engineering Education in AfgQRaniStan ... e
Bahawodin Baha, Ogai Ahmadi

Enhancing SPecialized CoUISE OFfEIINGS. ... ...ttt bbbttt bbbttt
Zsuzsa Balogh, Richard Pozzi, Jeno Balogh, Peter Ivanyi, Richard Matthew Gutkowski

W544A — CERTIFYING TEACHERS IN ENGINEERING OR INTEGRATED STEM

Math Anxiety and Teaching Beliefs of a K-5(8) Integrated-STEM Major Compared to Other Teacher Preparation
1Y =Y T TSROSO
! Stephen O'Brien, Suriza Vandersandt, Elizabeth Dianne Johnson

Educating Elementary Teachers in Engineering: A Design Method and Baseline............ccccoiiiiiinnceieiseseee e
Yvonne Ng, Lori R. Maxfield

Development and Assessment of an Engineering Course for In-Service and Pre-Service K-12 Teachers.........ccccoeevvvvveeviernrnnns
Annmarie Thomas, Jan B. Hansen, Sarah H. Cohn, Brian Phillip Jensen

Math Curriculum in a Set of K-5(8) and K-12 STEM Pre-Engineering Teacher Preparation Programs.............cccocccceoeeennnenne.
Stephen O'Brien

W544B — HIGH SCHOOL ENGINEERING PROGRAMS, CURRICULUM, AND EVALUATION

Factors Influencing High School Students' to Pursue an Engineering Baccalaureate ..............cooeeoeniinriceininnseceessseseesene
David R. Shields, Krishna P. Kisi

Technology Enabled Projects for High SChO0I PRYSICS.........ccciiiiiiiiceiiisisseeess et
Heath Tims, Krystal S Corbett, Galen E. Turner 111, David E. Hall

Development of the Supply Chain: An AP Engineering Experience for High School Students at the State Level...........c..........
James C. Baygents, Jeffrey B. Goldberg, Jane Hunter

Building Relationships by Avoiding the **Show-and-Go": A STEM Project for High SChools.............coccocoeiinniiiiiccce
Kelly B. Crittenden, Galen E. Turner 111, James D. Nelson, Jane A. Petrus

Far-Post Assessment of a Sustainability Engineering High School Outreach Program ...........ccccccceoviecieninnneeieisessseeesesenns
Deanna H. Matthews

W545 - COMMUNICATION: FROM PECHA KUCHA TO BULLETS

Improving Communication Skills: Using PechaKucha Style in ENGINEering COUISES ..o
Sandra Soto-Caban, Emre Selvi, Ferdinand Avila-Medina

Improving the Public Communication SKills of Graduate STUAENTS ...........cccccoiriiciiiiieee e
Craig W. Somerton, Craig J. Gunn

Improving Engineering Students' Technical CommuNiCation SKillS..........ccccoviiiiuiiiiiiiinisciei e
Kenneth R. Leitch, Rhonda Bailey Dittfurth, Freddie J. Davis

Collaborating to Prepare Students for the Global WOIKPIACE...........cccooiiiiicce b s
Isabel Simes De Carvalho, Christy Moore

Observations from an ENGiNeering WIitiNg PrOJECT ..........ccciiiiieiciiie ettt
Micah Hale, Richard A. Coffman

The Humble HiStory 0F the "BUIIEE™ ...........c.oic bbbttt bbbt
Kathryn A. Neeley, Michael Alley

W549 - ENGINEERING MECHANICS EDUCATION

Daring Young Engineers on the Flying Trapeze: Using Circus Arts to Teach DYNamICS ..........ccccceeiniinrirenininnseece e
Annmarie Thomas, Keith Berrier, Andrea Guggenbuehl

Using Forward Inferencing as an Indicator of Problem Solving Skill in U.S. and Indian Engineering

L8] g Lo (=T o= To (U= L= OO OO ST ST STPTRPPPTN
Roman Taraban

Comprehensive Course Redesign: Introduction to the Mechanics 0f MaterialS..........coveeeiiiiisecienisee s
Jefferey E. Froyd, Christian J. Schwartz, Kumbakonam Ramamani Rajagopal



VOLUME 29

A Simple Lab Project Integrating Theoretical, Numerical, and Experimental Stress ANalysis..........cocoeeeererirreeernnnnessesiennnennns
Peter Schuster

W550 - TEACHING MECHANICS

Teaching Deflections of Beams: Comparison of Advantages of Method of Model Formulas versus Method of

LU o T=T g 0101 1o PSSR
Ing-Chang Jong, William T. Springer

Just-in-Time Approach to Integrate a Design Project into Mechanics of Materials ............coooceiiiinciinseece e
Joseph J. Rencis, Hartley Theodore Grandin Jr.

Using an Orthopaedic Biomechanics Project to Reinforce Solid Mechanics PrinCiples ...
Jennifer Kadlowec, Andrew D. Rosenthal, Patrick C. Leung, Alexander Vincent Redfield

Overarching Problems in SOPhoMOre MECANICS COUISES.......cuiviueueriiriririieereeiiisesesteesesesesssseesesessssesesesesessssssesesesessssssesesessssssssesesenes
Shawn P Gross, David W Dinehart, Joseph Robert Yost, Aleksandra Radlinska

Introduction of a Global Perspective Using a Team Project in a Strength of Materials COUrSE .........covieiiiinnncieieneseeeeeene
Dean Q. Lewis, Mary Lynn Brannon

W552 - MULTIDISCIPLINARY TECHNICAL SESSION

Engineering for American Communities: Engaging Engineering Students in Multidisciplinary Altruistic

ENQINEEIING DESIGN PFOJECES. .....tiuiuiiiieieeteteteit ettt et b b bt £ £ £ b bR sE s £ e b e b e b2 £ e £ b b e b b e £ b £ ek e b e Rt bbb e b e b e b e s e st et et et et e e e e
Malinda S. Zarske, Lauren A. Rockenbaugh, Daria A. Kotys-Schwartz, Derek T. Reamon

Service Learning in a Multi-Disciplinary Renewable Energy ENgineering COUISE........ccouriiiiiiinininieieeinesisieeese e
Stacy Gleixner, Patricia Ryaby Backer, Elena Klaw

Service Research and Service Learning: Developing Collaborative Research and Education Between a University

AN B INON-PIOTIT ...t b b bbb b h e h e £ b b h R £ £ b b E £ e bbbt E e b b e bbb bbb bt e b
Kristen Osterwood, Amy E. Landis, Jason Douglas Monnell, Chris Koch, Maureen Copeland

Global Initiatives: Shaping the Curricular and Co-Curricular Landscape and its Impact on Student Development...................
Barbara A Masi

Engineering Preparedness for Global Workforces: Curricular Connections and Experiential Impacts ..........ccccccoeeviincicnnnnne
Gisele Ragusa

W569 - RECRUITMENT & RETENTION OF WOMEN 11

Using an Extension Services Model to Increase Gender EQUItY in ENQGINEEIING .......ccvvveveueiiiirinieeeiniesseseeesesesssesssesessssesssesssenens
Elizabeth T. Cady, Norman L. Fortenberry, Catherine Didion

Turning Limited Resources into Increased Recruitment & Retention of Female Students in Technology Programs...................
Donna Milgram

Attitudes of Engineering Students from Underrepresented Groups Toward Service-Learning ..........c.ccccoeveerrneeieinnsseienenennns
John J. Duffy, Linda Barrington, Manuel A. Heredia Munoz

Women and ALANA Students’ Retention and Progress Towards STEM Degrees at a Predominantly Liberal Arts

TNSEITUBION ...ttt bbb bbbt £ b b e b e A€ e £ 4 £ 4 b e b 2R e £ b b e b e b2 e £ £ e b e b oA e R £ £ £ e b e b e A e e e e e b ek e b eh e e e e e b e b e b e b e et eb et et e b et e e
Suzanne Keilson, Irah Modry-Caron

Making a Difference: How to Recruit More Community College Women and Underrepresented Minority Students

iNt0 ENQGINEEriNG aNT COMPULET SCIBMCE. ....c.cviuirteiiiiirieietetti sttt sttt ettt e b bt se b e b e b e s e e se e b b e b e b e et b b e b e b e R et b s e e b e b e R e e st et et ebene e sbeban
Mary R. Anderson-Rowland, Anita Grierson

W612 - FOCUS ON CAPSTONE EXPERIENCES IN THE CHEMICAL ENGINEERING CURRICULUM

How We Teach: KiNetiCs aNd REACIOI DESIGN.......ccviviviieieieiiirieieeiisesiste et sessssssesesese s ssssesesesesessssesetesesessssesesesesesessssesesensssases
David L. Silverstein, Margot A. Vigeant

Simulated Moving Bed Reactors: An Instructional Module for Incorporation of Process Intensification Concepts

iNt0 the SENIOr REACTOT DESIGN COUISE ...c.cvivieveieieriiisieteieseseiseste e esesesasseseteesesssesesesesessesesesesesese st sesese e st et et ese e s nsesesesesesensnsesesensnsass
Rebecca K. Toghiani, Carlen Henington

Alternative Lab Reports, Engineering Effective COMMUNICATION .........c.ciiiiiiiiiiiicceie s
Daniel Lepek, Richard J. Stock

Design of a Senior Laboratory Sequence to Guide Students in Multiple Academic Programs Towards Workforce

PrEPAIEUNESS ...ttt bbbk b b E e h R b b ee b h b b E bR E bRttt
Philip H. Harding, Milo Koretsky

Transitioning Students to the Workplace in an ACAAEMIC SETHING .......ccovriiririreiireieee bbb
Michael Senra, H. Scott Fogler

The Research Proposition and Professional Development: Update on First-Year Graduate Student Preparation..............c.......
David F. Ollis



W621 - PROJECT BASED LEARNING

Disk Brake Design Case Study Implementation Method and Student SUFVeY RESUILS ..........cccueeeiiiiinieeieieissee e 22645
Oscar G. Nespoli, Harry Tempelman, Ryan Spencer, Steve Lambert

Introductory Project-Based Design Course to Meet Socioeconomic ChalleNges ..o 22666
Ali M. Al-Bahi, Reda M. S. Abdul Aal, Abdelfattah Y. Soliman, Faisal I. Iskanderani

A New Model of Project-Based Learning in ENgiNeering EAUCALION ..........c.coiiiiiiiiiieierseiceesese e 22678
Ronald R. Ulseth, Jefferey E. Froyd, Thomas A. Litzinger, Dan Ewert, Bart M. Johnson

The IPT Program at UA, Huntsville: An Innovative Approach to Design Education and STEM Qutreach ...........cccccccvevrvrvevrinee. 22691
Phillip A. Farrington, Michael P. J. Benfield, Matthew W. Turner

A Design Project for @ MechaniCs & STALICS COUISE ..........cvueueuiuiiiiiiiiiiecitieiete sttt bbbttt bbb 22701

Robert A. Marlor

W623 - NEW TRENDS IN ECE EDUCATION

Wireless-Integrated Embedded Real-Time Control: A Case Study in Adopting Resources for Development of a

Low-Cost Interdisciplinary LabOratory PrOJECT..........oociiiiiiieieci ettt bbbt bbbttt 22711
Paul G. Flikkema, Kenji Ryan Yamamoto, Carol Haden, Jeff Frolik, Tom Weller

Enhancing Mechatronics Education using Model-Based Techniques and Mathworks TOOIS..........ccooiiieiinnnccineeeene 22723
Farzad Pourboghrat, Narayanan Ramachandran, Aishwarya Vasu, Arjun Shekar Sadahalli, Prashanthi Banala, Giampiero Campa

Incorporating LabView(R) in Junior Electrical ENgineering Labs...........ccccviviiiiiciiiisecee e 22739
Bill Yang, Robert D. Adams, Aaron K. Ball

Will Prior Experiences Help Predict APtitude TeSt RESUITS?........c.ciiiiiiiiiireieeet ettt 22753

Christopher Van Arsdale, Leonard J. Bohmann
Caribbean Computing Center for Excellence: Building Undergraduate Research Skills, Changing Perceptions of

POST-GRATUALE STUAY .......eeeeetiiiiiieeteiet ettt b bbb bbbt £ bbb e b e e R e e e b e b e b e s £ £ 4 £ e b b e b e b e A£ £ e b e b e b 2Rt e b e b e b e bRt e e e eb e b e b e b et e bt et et s 22766
Juan F. Arratia, Martina Y. Trucco, Luis F. Font
From Microelectronics to Nanoelectronics: Introducing Nanotechnology to VLSI CUITICUla. ..ot 22779

Xingguo Xiong, Linfeng Zhang, Lawrence V. Hmurcik, Navarun Gupta

W624 - OUTREACH PROJECTS: PROMOTING ENERGY EFFICIENCY AND EDUCATION IN GENERAL

Integration of Architecture and Sustainable Engineering Principles to Achieve an Energy-Efficient Design...........cccccocccveennnne. 22788
Ahmed Cherif Megri

Assessment of NavierStokes' Equations in @ FIUuid MeChaniCs COUFSE ..ottt 22799
Mysore Narayanan

An Evaluation of an Electric Drive Vehicle Program Based on Student Motivation and Learning Effectiveness.............c.cccoevee. 22817

Ashley Banaszek, Richard H Hall
Development of an Input Power Factor Corrected Variable Speed Motor Drive System for the Electric Motor

[ AT 01U | - TSRS 22824
Shiyoung Lee

W633A — FACTORS AFFECTING STUDENT PERFORMANCE

An Examination of Learning Styles and its Impact on Curriculum DevelopmeNt ...........ccoviiiciiniicces s 22842
Grant P. Richards, Helen A. McNally

Does Logic Synthesis ViSUaliZation EXCITE EETS? .........ccciiiirieieieiieiisieieie sttt ettt bbbt s s bbb bbbt 22847
Maddumage Karunaratne

Developing and Implementing Digital Systems Testing Course for Engineering and Technology Curriculum .............ccccccevrvnnnn. 22857

Muhammad Zafrul Hasan

W633C — ISSUES AFFECTING ENGINEERING PROGRAM DEVELOPMENT

The Evolution of Engineering and Engineering Technology Educational Programs in the United States...........cccccccevnvniieenas 22869
George D. Ford, Aaron K. Ball

Creating a New Four-Year Degree in ENgineering TECANOIOGY.........cccoiiiiiiiiieiiiiircictrse et 22878
Jimmy Bill Linn, Merwan B. Mehta, Janet Hooper Sanders

Tenure and Education: Focusing on Research at the EXPense 0f PraCtiCe........covuviieiiiiiiininecieiisessee st sesssseses 22889
Brian L. Houston

Evaluation Results of an E and ET EAUCALION FOTUM ..ottt 22893

Miguel Angel Ramos, Lauren Chapman, Mac Cannady, Enrique Barbieri

W643 - FACULTY AND PROGRAM DEVELOPMENTS, EXCHANGES, AND PARTNERSHIPS

Faculty Development in the New Globalized Era Through Industry-Academia Partnership...........cccooeeoeiinnncceinnsescnnnne 22904
Sowmya Narayanan, Muniratham Adithan, Robert C. Creese



Curriculum Globalization: International Exchanges Between American and Chinese UNIVersities ............ccoovvnciccnnnnn. 22914
Bob Lahidji, Walter Tucker

A Design Course in China for U.S. and Chinese Students Involving an American Corporation.............ccocoeeerrnneienennseeienenennns 22922
Carl F. Zorowski

W644A — INTEGRATING TECHNICAL RESEARCH INTO PROFESSIONAL DEVELOPMENT AND K 12
CLASSROOMS

Effects of Hands-On Research Experience and Supplementary Sessions on Confidence in Teaching STEM-Related
SIS .ottt ettt ettt et ettt et et et et ese s e st et e R e b e R b e st oA e e e Re s e ke sk et e R et eRe oA eae et eR s eRe R s ek et eRe b eRe s eRe b et e beReehe s e ese s ese st ebensetenretenrerea 22939
Chelsey Simmons, Beth L Pruitt, Kaye Storm

Development of a High School Engineering Research Program: Findings from a Research Experience for Teachers

(RET) St ettt ettt bbb bbbt £ e b b e b a8 £ 4 £ 45 b b e b e A e e £ £ £ e b e b e Re A S A £ e b e b e R a8 £ £ 4 £ e b b e b e R £ AE £ b e b e b2 Re bbb e b e b e e R e e e eb ek e b e b et e bbb be s 22949
Amy E. Landis, Christian D. Schunn, Monica Christine Rothermel, Scott Shrake, Briana Niblick

Translating Research Experiences into Classroom Practice: AN RET PrOjJECT........coocciiiiiiirreiieiiissee s 22960
John D. Carpinelli, Howard S. Kimmel, Linda S. Hirsch, Levelle Burr-Alexander, Kwabena A. Narh, Rajesh N. Dave

A K-12 Advanced Research Camp for Engineering and SCIience DISCIPHNES ..........cvcueuiuiiiiiniicteiee e 22978

Muhittin Yilmaz, Carlos A. Garcia, Tamara D. Guillen, David Ramirez

Designing and Implementing Teacher Professional Development in Nanoscale Science and Engineering: What
MaKeS FOr @ SUCCESSTUI PrOGIAM ... ...iiiiiiiiitiieiii bbbt b bt bbb 22989
Nancy Healy, Joyce Palmer Allen

W644B — EXTENDING A HAND BACK: OLDER STUDENTS INSPIRING YOUNGER STUDENTS

A Guatemalan Immersion for Teaching Engineering Design Principles to High School Students............ccccoviieiinnncicicnnenne 23016
Kristine R. Csavina, Lisa Zidek

Building Engineers and Mentors: A Model for Student-Led Engineering OULreach..........cccocoouveiviiiiiiecieninssseee e 23028
A. J. Almaguer, Roy Tangsombatvisit, Matthew Ford, Susan Yushan Chen, Lisa A. Pruitt, Neil Ray

A Demographic Analysis of Engineering Majors with an Interest in Teaching..........c.cccoviriiiiicincce s 23043
Sunni H. Newton, Tristan T. Utschig, Donna C. Llewellyn

Motivations and Benefits for College Students Serving as Mentors in a High School Robotics Competition.............c.cccoceovicninene 23073

Noah Salzman, Johannes Strobel

ADDITIONAL PAPERS

Teaching Beliefs of ENgiNEering Graduate STUABNTS ..........cceeiiiiiririeee et ettt ss st sas e e et sesesesessseses 23095
Katherine E Winters, Holly M Matusovich
ENQGINEEring ChilAreN's LITEFATUIE ........cuiuiiiiieeictee ettt bbb bbb e bbb £ bbbkt b e e b bttt e b b e sttt e benas 23097

Brianna L Dorie, Monica E Cardella

NSF ATE California Regional Consortium for Engineering Advances in Technological Education (CREATE)
RENEWEADIE ENEIGY CEBNTET ...ttt ettt ettt b e bt bbb bRt £ b £ b b e R e R £ 4E e £ e b e b e b 2R £ A £ e b b e b e b e e b b e b e b e R et E e b e b e b e b e s e et e b et et et et e e 23100
Kathleen Alfano

Author Index





