
Proceedings of ASME 2021 
International Design Engineering 

Technical Conferences and 
Computers and Information in 

Engineering Conference

T H E  A M E R I C A N  S O C I E T Y  O F  M E C H A N I C A L  E N G I N E E R S

Tw o  P a r k  A v e n u e  *  N e w  Yo r k ,  N . Y.  1 0 0 1 6

Conference Sponsors 
Design Engineering Division

 Computers and Information 
in Engineering Division

         Volume 4

  August 17-19, 2021 
Virtual, Online

        ( IDETC-CIE2021)

18TH INTERNATIONAL CONFERENCE ON 
DESIGN EDUCATION (DEC)

https://crossmark.crossref.org/dialog/?doi=10.1115/DETC2021-FM4&domain=pdf&date_stamp=2021-11-17


© 2021, The American Society of Mechanical Engineers, 2 Park Avenue, New York, NY 10016, USA  
(www.asme.org)

All rights reserved. Printed in the United States of America. Except as permitted under the United States Copyright Act of 1976, 
no part of this publication may be reproduced or distributed in any form or by any means, or stored in a database or retrieval 
system, without the prior written permission of the publisher.

INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS FROM SOURCES BELIEVED TO BE RELIABLE. HOWEVER, NEITHER ASME NOR ITS AUTHORS 
OR EDITORS GUARANTEE THE ACCURACY OR COMPLETENESS OF ANY INFORMATION PUBLISHED IN 
THIS WORK. NEITHER ASME NOR ITS AUTHORS AND EDITORS SHALL BE RESPONSIBLE FOR ANY ERRORS, 
OMISSIONS, OR DAMAGES ARISING OUT OF THE USE OF THIS INFORMATION. THE WORK IS PUBLISHED WITH 
THE UNDERSTANDING THAT ASME AND ITS AUTHORS AND EDITORS ARE SUPPLYING INFORMATION BUT ARE 
NOT ATTEMPTING TO RENDER ENGINEERING OR OTHER PROFESSIONAL SERVICES. IF SUCH ENGINEERING OR 
PROFESSIONAL SERVICES ARE REQUIRED, THE ASSISTANCE OF AN APPROPRIATE PROFESSIONAL SHOULD BE 
SOUGHT.

ASME shall not be responsible for statements or opinions advanced in papers or . . . printed in its publications (B7.1.3). Statement 
from the Bylaws.

For authorization to photocopy material for internal or personal use under those circumstances not falling within the fair use 
provisions of the Copyright Act, contact the Copyright Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923, tel: 
978-750-8400, www.copyright.com.

Requests for special permission or bulk reproduction should be addressed to the ASME Publishing Department, or submitted online 
at: https://www.asme.org/publications-submissions/journals/information-for-authors/journalguidelines/rights-and-permissions

ISBN: 978-0-7918-8540-6



18th INTERNATIONAL CONFERENCE ON DESIGN EDUCATION (DEC)

Implementation, Assessment, and Research Methods Across the Curriculum
DETC2021-66577 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

The Inspiration Design Toolkit: A Human-Centered Design Tool for a System Engineering Course
Sheng-Hung Lee, Maria C. Yang, Beatriz Carramolino, and John Rudnik

V004T04A001

DETC2021-67912 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Exploring Empathy in Student Design Teams
Meredith Apfelbaum, Kendra Sharp, and Andy Dong

V004T04A002

DETC2021-68114 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

The Missing Link Between Project and Prototype: Teaching Student Designers to Navigate the 
Prototyping Process

Camilla Arndt Hansen, Tobias Eifler, and Michael Deininger

V004T04A003

DETC2021-71702 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Break It Down: Comparing the Effects of Lecture- and Module-Style Design for Additive 
Manufacturing Educational Interventions on Students’ Learning and Creativity

Rohan Prabhu, Timothy W. Simpson, Scarlett R. Miller, and Nicholas A. Meisel

V004T04A004

DETC2021-71780 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Examining Goal Congruence on Engineering Design and Innovation Student Teams
Sara Beckman, Alan Jian, Ahan Sabharwal, and Kosa Goucher-Lambert

V004T04A005

DETC2021-71960 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Not Good Enough? Exploring Relationships Between Students’ Empathy, Their Attitudes 
Towards Sustainability, and the Self-Perceived Sustainability of Their Solutions

Rohan Prabhu, Mohammed Alsager Alzayed, and Elizabeth Starkey

V004T04A006

Innovative Practices in Design Education (Other Topics)

DETC2021-66739 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

An Investigation of the Influence of Disciplinary Distance in Interdisciplinary Education Through 
Faculty’s Experience

Xiaoqi Feng and Katja Hölttä-Otto

V004T04A007

DETC2021-68461 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Sustainability and Design Education: The Current Status of Product Design Higher Education in 
the UK

Emelia Delaney and Wei Liu

V004T04A008

DETC2021-70250 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Assessment of Student Learning Through Reflection on Doing in Engineering Design
Yanwei Sun, Shan Peng, Zachary Ball, Zhenjun Ming, Janet K. Allen, and Farrokh Mistree

V004T04A009

DETC2021-70711 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Modification of Robotics Curriculum for Project-Based First Year Engineering Design Course
Hannah Nolte, Xiaomei Tan, Alexander Weaver, and Elizabeth Starkey

V004T04A010

DETC2021-71419 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Design Experiences as Pathways for Embracing Failure
Madhurima Das and Maria C. Yang

V004T04A011

CONTENTS

Proceedings of ASME 2021 International Design Engineering Technical Conferences and Computers and 

Information in Engineering Conference IDETC-CIE2021 Volume 4

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/ID

ETC
-C

IE/proceedings-pdf/ID
ETC

-C
IE2021/85406/V004T00A001/6800293/v004t00a001-detc2021-fm

4.pdf by C
urran Associates Inc user on 23 D

ecem
ber 2021



DETC2021-71427 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Designing and 3D Printing Lab Equipment for Mechanical Vibrations Course and Laboratory: 
Work in Progress

Josh Lewis, Benjamin Estrada, Paul Pena, Martin Garcia, and Ayse Tekes

V004T04A012

DETC2021-71667 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Analysis of the Knowledge Gain and Cognitive Load Experienced Due to the Computer-Aided 
Instruction of Additive Manufacturing Processes

Jayant Mathur, Scarlett R. Miller, Timothy W. Simpson, and Nicholas A. Meisel

V004T04A013

Timely Response to Design Education Challenges
DETC2021-69406 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Økoengineer – A Web-Based Game Platform for Guided Discovery-Based Sustainability 
Learning in Engineering Curricula

Haitham Abu-Ghaida, Serena Leka, Kamila Kunrath, Rune Thostrup, and Devarajan 
Ramanujan

V004T04A014

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/ID

ETC
-C

IE/proceedings-pdf/ID
ETC

-C
IE2021/85406/V004T00A001/6800293/v004t00a001-detc2021-fm

4.pdf by C
urran Associates Inc user on 23 D

ecem
ber 2021




