International Conference on
Research in Engineering
Education 2007

Honolulu, Hawalii, USA
22-24 June 2007

ISBN: 978-1-62748-038-3



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

Copyright© (2007) by Research in Engineering Education Network
All rights reserved.

Printed by Curran Associates, Inc. (2013)

For permission requests, please contact Research in Engineering Education Network
at the address below.

Research in Engineering Education Network
c/o Roger Hadgraft, RMIT University

57 3 29 Lygon & Queensberry

Melbourne Australia

http://grou.ps/reen

roger.hadgraft@rmit.edu.au

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

ENGINEERING LEARNING MECHANISMS

Assessing Conceptual Transfer of Phase Behavior from the Domain of Chemistry to the Domain of

LY =T g E= Sl = oo Tt T T SO S U SOPSTURPSUPRRSRPRN 1
Stephen J. Krause

Gaining Insight into Student Thinking from their Explanations of Concept QUESLIONS...........ccccoveirirenenineicinennns 14
Jeffrey L. Newcomer, Paul S. Steif

Engineering Design Processes: A Comparison of Students and Expert Practitioners..........c.ccocooeveiininenenencienceen 27
Cynthia J. Atman, Robin S. Adams, Monica E. Cardella, Jennifer Turns, Susan Mosborg, Jason Saleem

Toward Creating Introductory Physics Problems of More Value t0 ENQGINEEIS.........ccocvviiiieneiieiieecece e 67

Kathleen A. Harper, Zachary D. Hite, Richard J. Freuler, John T. Demel, Thomas M. Foster
Composition of Compound Problems and Transitions within Compound Problems: Workplace

Research to Inform ENgineering EQUCALION ..........cccciiiiiiiiiciieie ettt sttt b et seebesbe e e 80
Johannes Strobel

Learning to Think About Socio-technical Problems in an Interdisciplinary Context ...........ccccooeeiiiinenincininienens 102
Chris Beeman, Caroline Baillie

A Paradigm for Assessing Conceptual and Procedural Knowledge in ENgINEering .........c.ccoceeevevnienenenenciescsenene 128
Roman Taraban, Alli Definis, Ashlee G. Brown, Edward E. Anderson, M. P. Sharma

Understanding Undergraduate Students’ Conceptions of A Core Nanoscience Concept: Size and Scale ................. 162

Gregory Light, Su Swarat, Eun Jung Park, Denise Drane, Emma Tevaarwerk, Tom Mason

ENGINEERING LEARNING SYSTEMS |

ALGNMENT OF PBL QNG ASSESSIMENT ..ottt ettt sttt ettt b e e b et e s e bt e bt e b e st e b e e ene et e e bt abenbe b e e eneabeanea 198
A. Kolmos, J. E. Holgaard

Student Engagement in Project-Based LEAINING ..ottt e e sae e e e e enessesae e s 213
Roger G. Hadgraft, Jennifer L. Goricanec

Conceptual Understanding in Introductory Electronics: An Exploratory Problems-Based Approach.................... 226

José Manuel Nunes De Oliveira, Jodo Pedro Estima De Oliveira, John Cowan
Critical Aspects for Learning in an Electric Circuit Theory Course - An Example of Applying

Learning Theory and Design-based Educational Research in Developing Engineering Education .............c.cccccee... 240
Anna-Karin Carstensen, Jonte Bernhard

Evaluation of the Impact of Interactivity On Student Performance and Attitudes in Engineering .............cccccoeeueeee. 261
Daria Kotys-Schwartz, Lawrence Carlson, Derek Reamon

Efficacy of Virtual Models to Teach Factory Concepts in the CIasSrO0M ... 299

Lawrence Whitman, Barbara Chaparro
The Effectiveness of Peer Teaching on Student Achievement, Conceptual Understanding and

Response in a Basic Mechanics Course (A Case STUAY). ...cvciiiiiiiieiiieese ettt sbe st a e esa e svennes 309
Margaret J. Pollock

ENGINEERING LEARNING SYSTEMS 11

Improving Engineering Student Retention through Hands-On, Team Based, First-Year Design

g 0 [=To1 3ROSR 329
Daniel W. Knight, Lawrence E. Carlson, Jacquelyn F. Sullivan
Considering Context: A Study of First-Year ENgineering STUAENTS. ..........c.coviiiiiiiiiiiiiienee e 347

Deborah Kilgore, Cynthia J. Atman, Ken Yasuhara, Theresa J. Barker, Andrew Morozov
A Systemic Model of Development: Strategically Enhancing Students’ Cognitive, Psychomotor,

Affective and SOCIAl DEVEIOPIMENT .........oiiiiieieieee ettt sttt et eteebeebe st e s be e enseteebesbesbesbeseeneareaneas 374
Linda Vanasupa, Jonathan Stolk, Trevor Harding, Richard Savage

Exploring the Not-So-Talked-About Undergraduate Pathway: Migrating Into Engineering...........cc.ccocevvevevieennnnn. 387
Krista Donaldson, Sheri Sheppard

Enhancing the Learning of Fluid Mechanics Using Computer SIMUlations............cccooviiiiininniciensee e 399

D. M. Fraser, R. Pillay, L. Tjatindi, J. M. Case



Application of Transformative Learning Theory in Engineering EAUCAtION ...........cccooiiiiiiiniiiieee e 412

John C. Chen

Becoming an Engineering Education Researcher: Intersections, Extensions, and Lessons Learned

AMONG THree RESEAICIEIS” STOTIES ... cuiitiiiiiteiiieiee ettt ettt st et et e e beebeebe st e sbe e eneebeebesbesbesbeeeneaseaneas 424
Robin Adams, Lorraine Fleming, Karl Smith

Talk About Texts: Teaching Communication in Capstone DESIGN..........cccciviiieriirieriiiie st are 443

Marie C. Paretti

SYSTEMIC CHANGE ISSUES

Investigating the Teaching Concerns of ENGINeering EQUCATONS...........cccvviiieieriiieieeee st 459
Jennifer Turns, Matt Eliot, Roxane Neal, Angela Linse

Does Faculty Research Improve Undergraduate Teaching? An Analysis of Existing and Potential

33V L 0 L=E OSSOSO 506
Michael J. Prince, Richard M. Felder, Rebecca Brent

Developing Engineering Expertise in @ Design COUrSe SEOUEMNCE .........coveuiiiierierieierieesiesteseesieseeseeessessessesaeseesessessesees 529
Karen L. Tonso

Globalization, Diversity, Leadership, and Problem Definition in Engineering Education..............ccccccevivenieininenenn, 578

Gary Lee Downey, Juan C. Lucena
Crossing the Science/Engineering Divide: Design Principles for Interdisciplinary Learning

ENIVITONMENTS ...t b R bbb e b bR e Rt R e nr e e 604
Wendy C. Newstetter, Nancy J. Nersessian

Further Considerations on Engineering EAUCation RESEAICH ..ot 617
Marcos A. Da Silveira, Luiz C. Scavarda-Do-Carmo, José A. R. Parise

The Gender Impact in Different ENGINEEriNg IMajOrs .........ccoiiiireiiieiii ettt st se s sseane s 624

Harriet Hartman, Moshe Hartman

Acting Diverse - Target Group Orientation As Key Qualifications for Teachers and Students in

L aTo Lo ToTcT T o I o [0 Tor=1 4 o] (TSSOSO 640
Susanne lhsen, Anna Buschmeyer

ENGINEERING ASSESSMENT

A Survey to Measure Undergraduate Engineering Students’ Attitudes toward Graduate Studies..........cc.ccocevveenene 650
John D. Carpinelli, Linda S. Hirsch, Howard Kimmel, Angelo J. Perna, Ronald Rockland

The Design and Validation of the E-NSSE and E-FSSE Surveys of Student Engagement in

L aTo g T=TcT T o o OSSOSO 659
Malcolm Drewery, Norman Fortenberry

How Team Effectiveness Impacts the Quality of Solutions to Open-Ended Problems ...........ccocooeiiiinincininenene, 669
Tamara J. Moore, Heidi A. Diefes-Dux, P. K. Imbrie

First-Year Undergraduate Students’ Views of the Nature of ENgINEEring ..........ccocooeiiiiiiiiieieiciere e 691
Faik O. Karatas, George M. Bodner

A Psychometric Study of the Index of Learning StYISO...........ccoiiiiiiiiiiii et 722
Thomas A. Litzinger, Sang Ha Lee, John C. Wise, Richard M. Felder

Development and Psychometric Analysis of the Thermal and Transport Concept INnVentory..........cc.ccoceeeveveeennnne. 745
Ruth A. Streveler, Ronald L. Miller, Mary A. Nelson, Monica R. Geist, Barbara M. Olds

Sustained Efforts in Developing 3-D Spatial Skills for Engineering StUdents............ccccooeveiiiiinienineneneeeese e 774

Sheryl Sorby
Author Index





