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TEACHING  POSIT IONS
   

   
2021–Pres.  Assistant Professor, Industrial Design, College of Architecture and Design,  
  University of Houston, Houston, US

2021–2022  Director / Founder, Health Design and Policy Lab, School of Architecture  
  + Design, College of Architecture and Urban Studies (CAUS), Virginia Tech

2017–2022   Assistant Professor, Industrial Design, School of Architecture + Design,  
  College of Architecture and Urban Studies, Virginia Tech

Spring 2017  Adjunct Instructor, Industrial Design, School of Architecture + Design,  
  College of Architecture and Urban Studies, Virginia Tech

2015–2016  Teaching Assistant, Division of Design Science, Chiba University, Chiba,  
  Japan

2009–2012   Lecturer, Saba School of Art and Architecture, Bahonar University of   
  Kerman, Kerman, Iran

2009–2012  Lecturer, Department of Graphic Design, Jame Elmi Karbordi (Applied 
  Science and Technology) University, Kerman, Iran

EDUCAT ION 
  

2016   Ph.D., Design Science, Chiba University, Chiba, Japan. Thesis: “The User-
Product Interaction Evaluation (UPIE) Model; A Structured Method for 
Testing and Improving the Product Design.”

2009  M.S., Industrial Design, Islamic Art University of Tabriz, Tabriz, Iran

2005  B.A., Industrial Design, Alzahra University of Tehran, Tehran, Iran

PROFESSIONAL  EXPER IENCE
  

2019–present  Freelance  Industrial Designer / User Researcher 
 
2009–2013   Co-Founder / Industrial Designer
  Negargan Art Developer Company
  Kerman, Iran

2007  Graphic Designer

VITAE
   Azarin Noavar 

Kerman, Iran

2006  Industrial Designer
   National Iranian Oil Products Distribution Co. 

Tehran, Iran 

2006  Industrial Designer
    Nedapardaz Informatic Co.  

Industrial Automation Unit 
Tehran, Iran 

 
PROFESSIONAL  AND ACADEMIC  APPOINTMENTS
  

2022-pres.  Women In Design, South District, Industrial Designer Society of   
  America

2021-2022  Advisory Board Member, Office of Undergraduate Research, Virginia  
  Tech 

2021-pres.  Scientific Advisory Board,  Integrated Translational Health Research  
  Institute of VA (iTHRIV)

2021-pres.  Fellow, Center for Gerontology, Virginia Tech

2021-2022  Executive Committee Member, Human Centered Design Graduate   
  Program, Virginia Tech

2021-2022  Executive Committee Member, Center for Human Computer   
  Interaction, Virginia Tech

2021-2022  Executive Board Member, International Archive of Women in   
  Architecture

2020-pres.  Research Consultant and Team Member, Team Malawi, Virginia Tech

 PROFESSIONAL  MEMBERSHIPS
  

2022-pres.  Brain Center 
2018-2022  American Society of Engineering Education (ASEE)
2017-pres.  Center for Human Computer Interaction (CHCI)
2017-pres.  Industrial Design Society of America (IDSA)
2014–pres.  Japanese Society for the Science of Design (JSSD)
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1VITAE

2003–pres.  Industrial Design Scientific Society of Iran 
2013–2016  Academic Soc. of Iranians in Japan (ASIJ)

   
 COUR SE S  TAUGHT
  

	At	University	of	Houston:	  
   Fall	2022		 Industrial Design Lab IV 
   Fall	2022		 Advising Graduate student Master	students	thesis
   Spring	2023  Design for Healthcare Needs (Graduate	and		 	
	 	 	 Undergraduate	level	|	Cross	listed	between	Industrial	Design	and		 	
	 	 	 Electrical	Engineering)	
   Spring	2023 Graduate Design Studio 
	 	 	
At	Virginia	Tech:	
    Industrial Design Lab II  
   Industrial Design Lab III  
   Industrial Design Lab IV 
   Design Research
   Islamic Geometric Shapes in Architecture and Design 
   Needs Identification in Healthcare

	At	Bahonar	University,	Kerman,	Iran:	
   Technical Drawing and Geometry in Islamic Patterns
   Technical Drawing and Planning for Historic Conservation
   Geometric Islamic Patterns in Graphic Design

	At	Jame	Elmi	Karbordi	Applied	Science	and	Technology	University,	Kerman,	Iran:	
   Packaging Design I
   Packaging design II 
   Geometric Islamic Patterns in Graphic Design 

 

COUR SE  A ND  CURR ICULUM  DEV ELOPMENT 
  

Spring 2023     Design for Healthcare Needs (University	of	Houston) 
An	undergraduate	and	Graduate	Industrial	Design	course	cross-listed	with	
Electrical	Engineering.

Summer 2021   Design Sprint	(Virginia	Tech) 
A	collaboration	with	Johnson	&	Johnson	Innovation’s	JLABS	in	
Washington,	DC	and	the	Department	of	Biomedical	Engineering	at	
Virginia	Tech	
This	new	summer	program	is	a	direct	outcome	of	the	“Needs	
Identification	in	Healthcare”	course	mentioned	below.	Our	
collaboration	with	BME	led	to	an	NIH	grant	that	supports	an	

VITAE
interdisciplinary	program	in	healthcare.	With	this	funding,	we	decided	to	
explore	opportunities	for	working	with	Virginia	Tech’s	new	campus	in	
Washington	DC,	also	where	Johnson	&	Johnson	has	recently	opened	a	new	
innovation	lab	(JLABS).	We	collaborated	with	JLABS	and	our	contacts	in	
Children’s	National	Medical	Center	to	develop	long-	and	short-term	goals,	
one	of	which	was	the	creation	of	a	two-week-long	Design	Sprint	in	
Summer	2021.	Eight	students	from	ID	and	BME	collaborated	in	an	
independent	study	(IDS/BME	4976)	that	prepared	them	for	this	intensive	
program.	One	notable	outcome	was	three,	patent-ready	designs	for	
pediatric	hemo	dialysis.

 
Spring 2020     Needs Identification in Healthcare (Virginia	Tech) 

An	undergraduate	Industrial	Design	course	cross-listed	with	Biomedical	
Engineering	
This	course	was	funded	by	a	5-year	grant	from	the	National	Institute	of	
Child	Health	&	Human	Development,	for	which	I	am	a	Co-PI.	The	focus	of	
this	course	is	needs	identification	for	military	veterans	and	their	
healthcare	providers,	and	students	were	able	to	work	directly	with	and	
learn	from	patients	and	medical	professionals	at	Walter	Reed	Army	
Medical	Center	in	Washington,	DC	and	the	Salem	VA	Medical	Center	in	
Salem,	VA.	

Spring 2018    Islamic Geometric Shapes 
	 	 A	six-week	module	open	to	all	undergraduates	in	the	College	of		 	
	 	 Architecture	and	Urban	Studies.	This	course	provided	a	unique,		 	
	 	 multicultural	look	at	the	historical	and	cultural	significance	of	Islamic		
	 	 shapes	and	patterns	still	used	in	modern	society	and	taught	students	how		
	 	 to	use	this	knowledge	to	create	their	own	designs.	The	students	produced		
	 	 a	range	of	2D	and	3D	artifacts	including	art,	furniture,	and	lighting,		 	
	 	 which	were	featured	in	an	exhibition	in	May	2018.

 
AWARDS  / PR I ZES  /  RECOGNIT ION
  

2022  Presidential Frontier Faculty Position, University of Houston, Houston,  
  TX, US
2021  IDSA Young Educator Award, Industrial Design Society of America 
2020  Excellence in Outreach, School of Architecture and Design, Virginia  
  Tech 
2018  Junior Faculty Award, Institute for Critical Technology and Applied  
  Science, Virginia Tech 
2012  MEXT Academic Scholarship, awarded by the Japanese government. I  
  was one of nine PhD students awarded out of approximately 500   
  applicants. Embassy of Japan, Tehran, Iran.
2008  Honorable Mention, iF Forum (International Forum Design   
  Hannover), Hannover, Germany.
2006  Academic Scholarship, awarded by Iran’s Ministry of Science,   
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  Research and Technology for scoring in the top 5% on the Graduate  
  School Entrance Examination. Islamic Art University of Tabriz,   
  Tabriz, Iran.
2004   Selected to join the National Elite Industrial Design Team to 

participate in the National Design Project (one of twelve students 
chosen from all Iranian universities). Ministry of Science and 
Technology, Department of Design Process and Development, Tehran, 
Iran.

2004  Second Place, Industrial Design Scientific Society. Project: “One   
  Touch” CD packaging design. University of Tehran, Tehran, Iran.
2001  Academic Scholarship, awarded by Iran’s Ministry of Science,   
  Research and Technology for scoring in the top 10% on the Graduate  
  School Entrance Examination. Alzahra University of Tehran, Tehran,  
  Iran.

 PUBL IC AT IONS 
  

2022   Morshedzadeh, E., Dunkenberger, M.B., Nagle, L., Ghasemi, S., York,  
  L., Horn, K., “Tapping into Community Expertise: Stakeholder   
  Engagement in the Design Process”, Policy Design and Practice    
  Journal, 10.1080/25741292.2022.2157130

2022   Morshedzadeh, E., “Community-Centered Participatory Research In  
  Healthcare Design Education ”, International Design Conference &  
  IDSA Education Symposium, International Designer Society of   
  America, September 2022.

2021    Morshedzadeh, E., Arena, C., Muelenaer, A. “Teaching Strategies and 
Models Considering Interdisciplinary Practice in Industrial Design 
Curriculum.” Conference proceedings. 2021 International Applied 
Human Factors and Ergonomics Conference. NY, NY. June 25-29.

2021    Morshedzadeh, E., Muelenaer, A., Morris, M., Werlich, D., and Nelson, M. 
“Identifying Factors for Designing a Successful Telemedical Training 
System for Remote Pediatric Physical Exams.” Conference 
proceedings. 2021 Design Research Society Conference: Design 
Culture (of) New Normal. Rome, Italy. June 8-12.

2020   Arena, C., Morshedzadeh, E., Hendershot, B. D., Robertson, J., Muelenaer, 
A., Lianos, E. A., VandeVord, P. “WIP: Transdisciplinary Design 
Education in Biomedical Engineering and Industrial Design Towards 
Identifying Unmet Needs of U.S. Veterans and their Healthcare 
Teams.” Conference proceedings. 2020 ASEE Virtual Annual 
Conference. June 22-26. 

VITAE
2019   Morshedzadeh, E., Arena, C., Hendershot, B. D., Robertson, J., Muelenaer, 

A., Lianos, E. A., VandeVord, P. “Care for Veterans and Their Healthcare 
Providers: A Community-Based, Collaborative Course for Industrial 
Design and Biomedical Engineering Students.” Conference 
proceedings. REDES 2019 / Research & Education in Design: People & 
Processes & Products & Philosophy. November 14-15.

2016    Morshedzadeh E., Ono, K., and Watanabe, W. “A New Model for 
Improving User-Product Interaction Evaluation, Based on Affordance 
and Factor Analysis.” Journal article. Bulletin of Japanese Society of 
Science and Design (JSSD), Vol. 62 (No. 5). Tokyo, Japan. 41-48.

2016    Morshedzadeh E., Ono K., and Watanabe W. “The User-Product 
Interaction Evaluation (UPIE) Model: A Case Study.” Journal article. 
Bulletin	of	Japanese	Society	of	Science	and	Design (JSSD), Vol. 62 (No.5). 
Tokyo, Japan. 49-58.

2012    Koleini-Mamaghani, N. and Morshedzadeh, E. “Evaluation of User and 
Product Performance by Approach of Interaction Design. Journal 
article. Honarhaye	Ziba	Journal	of	Fine	Art. University of Tehran, 
Tehran, Iran. Spring 2010.

 I N V I T ED  L EC TURE S  A ND  PANEL S
  

 
	 	 International:
2020  Morshedzadeh, E., Bhandari, A., and Sharma, A. “Utilizing Concept  
  Generation to Drive Business Decisions”. dmi: Academic Design   
  Management Conference: Impact the Future by Design. Toronto,   
  Canada (online conference). August 3-7.

2018   Morshedzadeh, E. “Empathy and User Experience in Advertising and 
Design.” Invited keynote speaker and panelist. Idea School of 
Advertising and Design, Tehran, Iran. January 8. 

2018  Morshedzadeh, E. “Interaction Evaluation of Products Based on   
  Affordance and Structural Equation Modeling. Tehran Alzahra   
  University, Tehran, Iran. January 3.
 
  National:
2020   Morshedzadeh, E., Muelenaer, A., and Nelson, M. “Telemedicine, 

Tailored Tools and Techniques for Pediatric Physical Examinations.” 
Pediatric CME Conference, Grand Rounds 2020. Roanoke, Virginia. 
August 6.

2020   Morshedzadeh, E. Panelist. “COVID-19 Series: Design in Healthcare 



M
orshedzadeh’s D

ossier 2023
M

or
sh

ed
za

de
h’

s 
D

os
si

er
 2

02
3

p. 14
p.

 1
5VITAE

Operations.” VTC Medical Design Club, Virginia Tech Carilion School 
of Medicine. July 16.

2017   Morshedzadeh, E. Panelist. CAUS Community Narratives, College of 
Architecture and Urban Studies, Virginia Tech. August 28.

 CONFER ENCE  PR E SENTAT IONS / R EV I EWER /CHA IR
  

	 	 International:	
2022   Morshedzadeh, E. (Chair/Reviwer),	Design Management as a Strategic  
  Asset, dmi: Academic Design Management Conference, Toronto,   
  Canada, September 2022. 

2022   Morshedzadeh, E., Sullivan, M., (Workshop)	“Assessment Strategy for I 
  Improving Student Learning Outcome Evaluations in Project-based  
   Industrial Design Studio Courses Education Symposium Workshop”,  
  International Design Conference & IDSA Education Symposium,   
  International Designer Society of America, Seattle, WA, US, September  
  2022. 

2021    Morshedzadeh, E. (Presenter), Muelenaer, A., Morris, M., Werlich, D., and 
Nelson, M. “Identifying Factors for Designing a Successful Telemedical 
Training System for Remote Pediatric Physical Exams.” 2021 Design 
Research Society Conference: Design Culture (of) New Normal. Rome, 
Italy (virtual). June 8-12.

2019   Morshedzadeh, E. (Presenter), Arena, C., Hendershot, B. D., Robertson, J., 
Muelenaer, A., Lianos, E. A., and VandeVord, P. “Care for Veterans and 
Their Healthcare Providers: A Community-Based, Collaborative Course 
for Industrial Design and Biomedical Engineering Students.” REDES 2019 
/ Research & Education in Design: People & Processes & Products & 
Philosophy. November 14-15.

2014    Morshedzadeh, E. and Watanabe, W. “User-Product Interaction 
Evaluation – Contribution Model Concept of Affordance, Usability and 
Confirmatory Factor Analysis.” Conference proceedings. 5th STS Italia 
Conference / A Matter of Design: Making Society Through Science and 
Technology). Milan, Italy. June 12-14.

2014    Morshedzadeh, E. “Evaluating Physical and Perceptual User-Product 
Interaction for Optimizing Product Design Methodology.” 8th Annual 
Conference of ASIJ (Academic Society of Iranians in Japan). Toyota, Japan.

2013   Morshedzadeh, E. “Optimizing Product Design Methodology.” 7th Annual  
  Conference of ASIJ (Academic Society of Iranians in Japan), Toyota, Japan.

VITAE

	 	 National:	
2021    Morshedzadeh, E. (Presenter), Muelenaer, A., Morris, M., Werlich, D., and 

Nelson, M. “Investigating the Role of User Experience Design in a 
Telemedical Training System for Pediatric Physical Examinations.” 
International Applied Human Factors and Ergonomics Conference 
(virtual). NY, NY. June 25-29.

2021    Morshedzadeh, E. (Presenter), Arena, C., and Muelenaer, A. “Teaching 
Strategies and Models Considering Interdisciplinary Practice in Industrial 
Design Curriculum.” International Applied Human Factors and 
Ergonomics Conference (virtual). NY, NY. June 25-29.

2021    Turel, E., Bohannon, C.L., Morshedzadeh, E. (Presenter), and Tomer, S. 
“Students’ Perspectives on an Inclusive Curriculum and Equity and 
Diversity in Design Education: A Comparative Analysis of Four Design 
Programs.” Environmental Design Research Association (EDRA) Annual 
Conference: Just Environments: Transdisciplinary Border Crossings 
(virtual). Detroit, MI. May 19 - 23.

2021    Morshedzadeh, E.(presenter), Bodo, B., and Sharma, A.; “Assessment 
Strategy for Design Projects: A Collaborative Study for Improving Student 
Learning Outcome Evaluations in Project-Based Learning of Design 
Studio.” 13th Annual Conference on Higher Education Pedagogy. Virginia 
Tech (virtual).  February 5–7.

2021   Kirkland, B. and Morshedzadeh, E. (presenter). “VTID + SFCS: 
Collaborative Design Project on Aging in Place with the Virginia Tech 
Industrial Design Studio.” 36th Annual By Design Conference (virtual). 
February 16. 

2020   Arena, C., Morshedzadeh, E. (Presenter); Hendershot, B. D., Robertson, J., 
Muelenaer, A., Lianos,  
E. A., and VandeVord, P. “WIP: Transdisciplinary Design Education in 
Biomedical Engineering and Industrial Design Towards Identifying 
Unmet Needs of U.S. Veterans and their Healthcare Teams.” 2020 ASEE 
Annual Conference (virtual).  June 22 - 26.

2020    Morshedzadeh, E. (Presenter) and Muelenaer, A. “Community-Centered 
Participatory Research in Design Education.” 12th Annual Conference on 
Higher Education Pedagogy. Virginia Tech. February 5-7. 

	 	 Abstracts:	
2018   Morshedzadeh, E. and Sharma, A.. “The Impact of Question-based vs   
  Solution-based Approaches within Engineering and Industrial Design   
  Education.” American Society of Engineering Education Conference. Salt  
  Lake City, UT. June 24-27.

2014    Morshedzadeh, E. “Evaluating Physical and Perceptual User-Product 
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Interaction for Optimizing Product Design Methodology.” 8th Annual 
Conference of ASIJ (Academic Society of Iranians in Japan). Toyota, Japan.

2013   Morshedzadeh, E. “Optimizing Product Design Methodology.” 7th Annual  
  Conference of ASIJ (Academic Society of Iranians in Japan). Toyota, Japan.

 S PONSORED  R E SE ARCH  AND  GR ANT  AWARDS
  

 
	 	 Awarded	/	Research	In	Progress: 
2022  Sponsor: Presidential Frontier Faculty Startup, University of Houston,  
  Office of Provost
  Title:  Healthcare Innovation and Design initiative
   Amount: $500,000 

2022  Sponsor: Center for Human-Computer Interaction, Virginia Tech,   
  Blacksburg, VA, US 
  Title:  Trustworthy by design: Using Human-Centered AI for Improving  
  Healthcare Training Effectiveness
  PI: Gardezi, M., Co-PIs: Morshedzadeh E., Eldardiry H., Lages, W.S.,     
  Muelenaer, A.A., Amount: $50,000 (staying	engaged,	and	writing	an		
	 	 NSF	grant)

2022  Sponsor: Office of National Drug Control Policy (PUG2JCM4)   
  Title: Connection to Care II
  PI: Dunkenberger M.B., Co-PIs: Morshedzadeh, E., Allen, E., Crandell,  
  I., Hanlon, A., Horn, K., Nagle, L., Van Mullekom, J., Wenzel, S., Bezar,  
  E.
  Amount: $257,527 (stayed	engaged,	and	writing	a	grant)

2019    Sponsors: National Institute of Child Health and Human Development 
(NICHHD), National Institutes of Health (NIH)  
Title: Training the Future Biomedical Workforce to Recognize and 
Resolve Unmet Needs of our Wounded Warriors and their Healthcare 
Providers

  PI: VandeVord, P. Co-PIs: Arena, C. Morshedzadeh, E. (50% Effort)
  Amount: $64,339
  May 2019 – April 2025 (staying	engaged,	and	working	on	a	joint	course		
	 	 in	the	University	of	Houston)

  Awarded	/	Completed: 
2021  Sponsor: Carilion Clinic (Contract Agreement) 
  Title: Student Experiential Learning Agreement
  PI: Morshedzadeh, E (100% Effort)
  Amount: $1,500 Per Senior Project
  Spring 2021 – renewing every year

VITAE

2021  Sponsor: Virginia Initiative for Growth and Opportunity (GO Virginia)
  Title: ID and BME In Healthcare: Application for Project Based Work 
  PI: Morshedzadeh, E; Co-PI: Arena, C (50% Effort)
  Amount: $5,000
  Spring and Summer 2021

2021   Sponsor: Center for Excellence in Teaching and Learning, Virginia 
Tech (Instructional Innovation Grant) 

  Title: Student Design Sprint to Address Grand Challenges in Progressive  
  and Chronic Kidney Disease
  PI: Arena, C. Co-PIs: Morshedzadeh, E. and Rodriguez-McGill, G. (50%  
  Effort) 
  Amount: $2,000 Spring and Summer 2021

2021  Sponsor: Institute for Creativity, Art and Technology (Mini SEAD   
  Grant)
  Title: TRP-P: Telehealth Research Partnership Portal
  PI: Kelliher, A. Co-PIs: Mann, J., Blevins, L., Muelenaer, A., Finley, P.,  
  Polys, N., Morshedzadeh, E Rikakis, T. (10% Effort)
  Amount: $3,000 

2020  Sponsor: Office of National Drug Control Policy
  Title: Connection to Care
  PI: Dunkenberger M.B., Allen, E., Crandell, I., Hanlon, A., Horn, K.,  
  Morshedzadeh, E., Nagle, L., Sharma, A., Van Mullekom, J., Wenzel, S.,  
  Bezar, E. (5% Effort)
  Amount: $257,527 2019	(Extended	to	2021	due	to	COVID)

2020   Sponsor: Center for Advancing Translational Sciences / National 
Institutes of Health (CATSNIH) 
Title: Designing an Interactive Training System for Pediatric 
Telemedicine Cart Operations Incorporating Augmented Reality

  PI: Morshedzadeh E. Co-PIs: Schriver M; Lages W; Muelenaer; Burton J,  
  (80% Effort)
  Amount: $52,800
  Feb 2021- Jan 2022

2020  Sponsor: SFCS Architecture    
  Title: SFCS Aging in Place Sponsored Studio
  PI: Morshedzadeh, E. Co-PI: Kirkland, B, (50% Effort)
  Amount: $5,000
  Fall 2020 

  2019 (Extended to 2021 due to COVID)
2017-18  Sponsor: Virginia Tech Institute for Critical Technology & Applied Science  
  (Junior Faculty Award)
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  Title: Designing Interactive Human-Aware Academic Spaces to   
  Enhance User Experience through Ubiquitous Information    
  Management
  PIs: Roofigari-Esfahan, N., Morshedzadeh, E. Co-PI: Martin, T. (20%  
  Effort)
  Amount: $80,000
  Aug 2018- July 2020

2017  Sponsor: Institute for Creativity, Arts and Technology (ICAT)
  Title: Envisioning an Effective Cyber Security for Seniors Aging in   
  Place in 2025
  PI: Morshedzadeh, E. Co-PI: Sharma, A. (50% Effort)
  Amount: $3,000
  Fall 2017

2017    International Travel Supplemental Grant 
Sponsor: Virginia Tech Office of the Vice President for Research and 
Innovation

  Amount: $1,000.

2017    New Faculty Mentoring Grant 
Sponsor: Virginia Tech  Office of the Vice President for Research and 
Innovation

  Amount: $1,500.

 E XH IB I T IONS
  

2018  Bushhouse, A., Colon, R., Joiner, J., Katkhuda, Y., Morshedxzadeh, M.,  
  Stuckey, A., and Tram, S. “Islamic Geometric Shapes in Art, Design &  
  Architecture: An exhibition of sketches, paintings, prints, and product  
  designs.” College of Architecture and Urban Studies, Virginia  
  Tech. April 9–10.

2018   Morshedzadeh, E., Narrator. “Community Narratives.” Sal Choudhary, 
photographer. College of Architecture and Urban Studies, Virginia 
Tech. October 18. 

 PR E SENTAT IONS ,  WORK SHOP S ,  A ND  E XH IB I T IONS  ORGAN I Z ED
  

2022   Morshedzadeh, E., Sullivan, M., (Workshop)	“Assessment Strategy for  
  Improving Student Learning Outcome Evaluations in Project-based  
  Industrial Design Studio Courses Education Symposium Workshop”,  
  International Design Conference & Idsa Education Symposium,   

VITAE
  International Designer Society of America, September 2022. 
2021   Southard, S. “Type 1 Diabetes and its Challenges.” Guest lecture. 

Co-organizers: Arena, C. and Rodriguez-McGill, C.
2021   Nestor, M. “Scientific Engagement: Intro to JLABS in DC.” Johnson & 

Johnson Innovation. Co-organizers: Arena, C. and Rodriguez-McGill, C.
2021   International Archive of Women in Architecture Symposium. 

Co-organizers: Dunay, D., Zellner-Bassett, P., Tomer, S., and Pagett, M. 
March 23-26. 

2021   Industrial Design Senior Online Exhibition. Co-organizers: Sullivan, M. 
and the Industrial Design Alumni Advisory Board

2020  Industrial Design Senior Online Exhibition. Co-organizer: Sharma, A.
2020  Copper, C. “The Design Literature Review.” Art & Architecture Library,  
  Virginia Tech.
2020  Jesso,M.  “Crash Cart Usability Assessment.” Carilion Medical Center.  
  September. 29.
2020  Evaluating concepts, Michelle Avelis, Lead research and strategy   
  guidance, 10/06/2020, Organized by Morshedzadeh, E;
2020  Design Visualization, Bob Oderward, UX/UI Design Manager,   
  10/20/2020 
2020  Connecting the dots, Jasmine Orange, User Experience Designer,   
  11/10/2020, Organized by Morshedzadeh, E;
2020  UI Design, Patrick Finley, Visual Communication Assistant Professor,  
  11/17/2020 
2020  Final Presentation Visual & Graphic Design Critique, three professors  
  from School of Visual Art (SOVA), 11/09/2020, Organized by    
  Morshedzadeh, E;
2019  Graphic Design Crash Course, Jeff Joiner, Visual Communication   
  Assistant Professor 09/03/2019, Organized by Morshedzadeh, E;
2019  UX/UI Design, Patrick Finley, Visual Communication Assistant   
  Professor, 11/17/2020, Organized by Morshedzadeh, E;
Spring 2018  ID Program’s Senior Graduation Exhibition, Morshedzadeh, E;   
  co-organized with Green, B.; 05/09/2018-05/12/2018
Spring 2018  Program’s Senior Final Public Presentation, Morshedzadeh, E;   
  co-organized with Green, B.;
Spring 2018  Islamic Geometric Shapes in Art, Design & Architecture Exhibition, An  
  exhibition of sketches, paintings, prints, and product designs,   
  Morshedzadeh, E; co-organized with Joiner, J.;04/09/2018-04/10/2018
Fall 2017  Led the Presentation for “Caring for the Caregiver Hackathon”:   
  coached a multidisciplinary team of students from VT at the 3rd annual  
  “Caring for the Caregiver Hack: Advancing Caregiver Health Through  
  Innovations”. The Lindsay Institute for Innovations in Caregiving,   
  Richmond, Virginia 
Fall 2017  Morshedzadeh, E; Sharma, A; Cybersecurity and UX design, Series of  
  Students’ UX Project Presentations to professional and expert matters  
  at the Washington-Alexandria Architecture Center. Morshedzadeh, E;  
  co-organized with Sharma, A;
Fall 2017  Steve Harrison, “The view from (of?) HCI” (Presentation), Professor of  
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1VITAE

  Computer Science, Virginia Tech, Organized by Morshedzadeh, E;
Fall 2017  Patrick Finley, “IxD - Communication Design” (Presentation), Assistant  
  Professor, Visual  Communication Design, Virginia Tech, Organized  
  by Morshedzadeh, E; 
   

PUBL I SHED  NEWS  A BOUT  MY  R E SE ARCH  AND  WORK
  

2021  IDSA
  ( https://www.idsa.org/ )
2021  Roanoke Innovative 
  (https://roanokeinnovates.com/2021/01/19/news-of-the-week-8/)
2021  UVA Today
  (https://news.virginia.edu/content/ithriv-distributes-200000-fund-  
  innovative-medical-research-projects)
2021  Virginia Tech Interior Design Fall Newsletter 2020
  (https://issuu.com/vtitds/docs/fall2020_vtitds_newsletter-issue04)
2021  EurokAlart 
  (https://www.eurekalert.org/pub_releases/2021-01/vt-iah011421.php)
2021  eScience.News
  (https://escience.news/ithriv-distributes-200000-to-fund-innovative-  
  medical-research-projects.html)
2021  Opera News (https://www.dailyadvent.com     
  news/45e31f62a3645895891cbf5b3a83b648-    
  iTHRIV-announces-health-research-pilot-project-recipients)
2020  EurokAlart
  https://eurekalert.org/pub_releases/2020-04/vt-gfr042720.php)
2020  CHCI News
  (https://hci.icat.vt.edu/news/id-students-design-for-aging-in-place.html)
2019  The Flagship
  (https://static.dvidshub.net/media/pubs/pdf_51600.pdf)
2019  Bracework
  (https://braceworks.ca/2020/11/28/health-tech/industrial-designers-and- 
  biomedical-engineers-team-up-to-address-unmet-needs-of-wounded- 
  veterans/)
2019   Military News
  (https://www.militarynews.com/news/veterans/industrial-designers- 
  and-biomedical-engineers-team-up-to-address-unmet-needs-of-  
  wounded-veterans/article_c600d676-    
  beb0-11e9-b926-3fb793c5305a.html)
2019  Virginia Tech News
  (https://beam.vt.edu/about/news/stories/industrial-designers-and-  
  biomedical-engineers-     
  team-up-to-address.html)

 

VITAE
PUBL I SHED  I N T ERV I EW
  

2019  WINA radio show (based out of Charlottesville, VA), Live interview,  
  Tuesday, 8/13/2019 at 4:08 p.m.
  Title: “Industrial designers and biomedical engineers team up to   
  address unmet needs of wounded veterans” 
2019  Virginia tech Daily News, 9/8/19 
  Title: “Industrial designers and biomedical engineers team up to   
  address unmet needs of wounded veterans” 
  Link: https://vtnews.vt.edu/articles/2019/08/Industrial-designers   
  biomedical-engineers-     
  address-unmet-needs-wounded-veterans.html

 
PROFE S S IONA L  DEV ELOPMENT  AC T I V I T I E S  A ND  T R AN INGS 
  

2019  [SIRC] COI CITI Training Online, Research compliance training data  
  provided by the Office of the Vice President for Research and   
  Innovation, 05/20/2019
2019  [TMS 2.0] Government Ethics – The Essentials, U.S. Department of   
  Veterans Affairs, 12/19/2019
2019  [TMS 2.0] Emergency Preparedness Management Program, U.S.   
  Department of Veterans Affairs, 12/19/2019
2019  [TMS 2.0] Fire and Life Safety Module - SAM, U.S. Department of   
  Veterans Affairs, 12/19/2019
2019  [TMS 2.0] VA Privacy and Information Security Awareness and Rules of  
  Behavior, U.S. Department of Veterans Affairs, 9/4/2019
2019  [TMS 2.0] Privacy and HIPAA Training, U.S. Department of Veterans  
  Affairs, 9/4/2019
2020  [SIRC] COI CITI Training Online, Research compliance training data  
  provided by the Office of the Vice President for Research and   
  Innovation, 2020
2020  [TMS 2.0] Government Ethics – The Essentials, U.S. Department of   
  Veterans Affairs, 2020
2019  [TMS 2.0] Emergency Preparedness Management Program, U.S.   
  Department of Veterans Affairs, 12/19/2019
2020  [TMS 2.0] Fire and Life Safety Module - SAM, U.S. Department of   
  Veterans Affairs, 2020
2020  [TMS 2.0] VA Privacy and Information Security Awareness and Rules of  
  Behavior, U.S. Department of Veterans Affairs, 2020
2020  [TMS 2.0] Privacy and HIPAA Training, U.S. Department of Veterans  
  Affairs, 2020
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ACADEM IC  A DV I SORY  BOARDS  A ND  COMMIT T EE S
  

2022-pres.  Faculty Senate, University of Houston, Houston, TX, US
2022-pres.  Faculty Senate Graduate & Professional Studies Committee, University  
  of Houston, Houston, TX, US
2021 - 2022  Search Committee, Tenure-Track Assistant Professor of Industrial   
  Design 
2021 - 2022  Search Committee, Tenure-Track Assistant Professor of Architecture
2021 - 2022  Review Committee, Virginia Tech Honors College Collegiate Faculty  
  Reappointment
2017 - 2020  Diversity Equity and Inclusion Committee, College of Architecture and  
  Urban Studies   
2021 - 2022  Diversity Equity and Inclusion Committee, School of Architecture   
  +Design
2021 - 2022  Technology Committee, School of Architecture +Design
2021 - 2022  Health Design Committee, Virginia Tech School of Architecture   
  +Design  
2021 - 2022  Curriculum Committee, College of Architecture and Urban Studies
2017 - 2018  Search Committee, Tenure-Track Assistant Professor of Industrial   
  Design
   

UNDERGR ADUATE  AND  GR ADUATE  S TUDENT  ADV I S ING
  

2022-pres.   Advisor, Industrial Design, Graduate student, University of Houston, 
Houston, TX, US.

2017-2022   Main Advisor, Industrial Design Senior Capstone Project (150+ 
undergraduates), Virginia Tech, Blacksburg, VA, US

2021-2022  Mentor/Supervisor, HCD iPh.D. Program (Interdisciplinary Ph.D. in  
  Human Centered  Design),  Virginia  Blacksburg, VA, US.

 

TEACHING
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Student Award

Start Up 
Company

Design Research
(Fall 2018-2020-
2021)

Needs Identify 
in Health
(Spring 2020-
2021 - A New 
Course)

Senior Studio 
UH (Fall 2022)

Senior Studio 
(Spring 2018-
2020-2021)

Design Studio 
IV (Fall  2018,  
2022) 

Design Studio III 
(Fall 2020-2021)

Design Studio II 
(Spring 2017-
2019)

Islamic 
Geometric 
(New Course)

Summer Design 
Sprint
(New Course)

RECOGNISED 
STUDENT WORK

LECTURES

STUDIO

MODULES

03

03

02

04

TEACHING

01 National Award

TEACHING AWARD
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7TEACHING | National AwardIDSA 

Young Educator Award (online ceremony due to COVID)
The IDSA Young Educator Award began in 2008 and recognizes Jr Faculty, non-tenured, 
or tenure-track educators who have made a noteworthy impact on industrial design 
education within the early years of their academic career. Through the development of 
novel pedagogies, innovative methodologies, or advanced theoretical research, these 
educators are making a positive impact within their communities.
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9TEACHING | Awards and Recognitions

  
( 2022  )Presidential Frontier Faculty Position, University 
of Houston, Houston, TX, US

( 2020 ) Excellence in Outreach, School of Architecture and 
Design, Virginia Tech 
( 2018 )  Junior Faculty Award, Institute for Critical 
Technology and Applied   
Science, Virginia Tech 

( 2012  )MEXT Academic Scholarship, awarded by the 
Japanese government. I was one of nine students awarded 
out of approximately 500 applicants in 2011 by Embassy of 
Japan, Tehran, Iran.

( 2008  ) Honorable Mention, iF Forum (International 
Forum Design Hannover), Hannover, Germany.

( 2006  ) Academic Scholarship, awarded b for 
scoring in the top 5% on the Graduate  
 School Entrance Examination. Islamic Art 
University of Tabriz, Tabriz, Iran. 

( 2004  ) Second Place, Industrial Design 
Scientific Society. Project: “One Touch” CD 
packaging design. University of Tehran, Tehran, 
Iran.

( 2001 )  Academic Scholarship, awarded by 
Iran’s Ministry of Science, Research and 
Technology for scoring in the top 10% on the 
Graduate School Entrance Examination. Alzahra 
University of Tehran, Tehran, Iran.

 



M
orshedzadeh’s D

ossier 2023
M

or
sh

ed
za

de
h’

s 
D

os
si

er
 2

02
3

p. 30
p.

 3
1TEACHING | Student’s Awards Knot (2022)

International Housware Assosiation’s 30th Annual Student Design Competition
Honorable Mention
Designed by: Haleigh Esene 
Advisor: Elham Morshedzadeh, PhD
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3TEACHING | Student’s Awards Tuju Solar Water Still

European Product Design Award,
Winner in Design for Society/Design for Society

Designed by: Mark Stanisic, Beth Streff, Landon Mason. 

Advisor: Elham Morshedzadeh, PhD, Akshay Sharma
2019
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5TEACHING | Student’s Awards ALEIA Internet Security Simplified

Recognition in Global Grad Show in Dubai

Designed by: Daniel Perry, Ranon Pritchard, Jorien Hopkins. 

Advisor: Elham Morshedzadeh, PhD, Akshay Sharma
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7TEACHING | Student’s Awards Start up company resulted from the ID senior project

Advisor: Elham Morshedzadeh, PhD, Akshay Sharma

Levity: Redesigning the Cradle to Grave Cycle in Practice Manufacturing, 
Designed by: Leah Levy, 2018
Raised Over $25,000 on Kick starter and over 2,000 orders.
Currently In business  

2018
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9TEACHING | Industrial Design Lab IV 

INDUSTRIAL  DESIGN 
SENIOR PROJECTS 

CLASS  OF 2021

FACULTY ADVISORS: 
ELHAM MORSHEDZADEH,  PH.D.

MARTHA SULL IVAN 

Varana
An Improved Bedside Commode

Isaiah Naegele
VT IDS 2021

Remember. recommended.
Madeline Richey | VTID Class of ‘21

zach kennedy

PROJECT: NOMAD
a couch designed to be moved, for 
mobile millenials

Home 
Installation 

Light 
Sculpture

Designed by 
Easton Gloyd

Reshaping + re-imagingReshaping + re-imaging the stereotypical narrative of 
masculinity to be one that is characterized as caring, characterized as caring, 
compassionate + celebrated. compassionate + celebrated. 

Inclusive children’s furniture that encourages 
playful interactions, building confidence, 
strength, and independence.

Jiaming Ren Linghe desk Noah Worden  Gravity Energy Jordan Gersh Remember Forest Kim MIRAE-WEAR Madeline Richey recommended. Zach Kennedy Nomad

Matt Antes Additive Manufacturing Zach Mortman CacoonNicholas Prete Trova Dana Werlich VentuirMixuan Li BeanGoBradley Turner .dot

Cullan Kerner Additive Manufacturing Shelby Greenburg Lumelle Elise Holford basis Olivia Meneses NForm

Abby Storms bloom Connor Mulligan Gravity EnergyGustav Burner CampMateElla O’Conner micoEaston Gloyd Interactive LightAlexander Munro Furniture Foam Garrett Marsh Directional Speacker

Rachel Wolniach Goldfinch

Isaiah Naegele Verana

Jacqueline Miller Juno Clare Suess Moment

INDUSTRIAL  DESIGN 
SENIOR PROJECTS 

CLASS  OF 2021

FACULTY ADVISORS: 
ELHAM MORSHEDZADEH,  PH.D.

MARTHA SULL IVAN 

Varana
An Improved Bedside Commode

Isaiah Naegele
VT IDS 2021

Remember. recommended.
Madeline Richey | VTID Class of ‘21

zach kennedy

PROJECT: NOMAD
a couch designed to be moved, for 
mobile millenials

Home 
Installation 

Light 
Sculpture

Designed by 
Easton Gloyd

Reshaping + re-imagingReshaping + re-imaging the stereotypical narrative of 
masculinity to be one that is characterized as caring, characterized as caring, 
compassionate + celebrated. compassionate + celebrated. 

Inclusive children’s furniture that encourages 
playful interactions, building confidence, 
strength, and independence.

Jiaming Ren Linghe desk Noah Worden  Gravity Energy Jordan Gersh Remember Forest Kim MIRAE-WEAR Madeline Richey recommended. Zach Kennedy Nomad

Matt Antes Additive Manufacturing Zach Mortman CacoonNicholas Prete Trova Dana Werlich VentuirMixuan Li BeanGoBradley Turner .dot

Cullan Kerner Additive Manufacturing Shelby Greenburg Lumelle Elise Holford basis Olivia Meneses NForm

Abby Storms bloom Connor Mulligan Gravity EnergyGustav Burner CampMateElla O’Conner micoEaston Gloyd Interactive LightAlexander Munro Furniture Foam Garrett Marsh Directional Speacker

Rachel Wolniach Goldfinch

Isaiah Naegele Verana

Jacqueline Miller Juno Clare Suess Moment

STUDENT WORK

Graduation Poster and Exhibition for Parents and Visitors (Spring 2020)
Poster designed by Elham Morshedzadeh, Ph.D. 

This poster was designed and printed for the public exhibition in Burchard, for 2021 Graduation 
Cermony. It was exhibited along with a series of videos from studnets’ final projects. 
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Instructor

Co-Instructors

Elham Morshedzadeh, Ph.D. 

email: emorshed@uh.edu 

Mark Kimbrough

Meg Jackson

FIT  Project  University of Houston

INDS4500 | ARCH5500 F22 
Contact Info:  The Gerald D. Hines College of Architecture & Design 

         4200 Elgin Street, Houston, Texas 

Elham Morshedzadeh, Ph.D. | emorshed@central.uh.edu | Office: 403 
Mark S. Kimbrough |  mkimbrough@uh.edu | Office:  Rm 236 
Meg Jackson | mhjackso@central.uh.edu 

Course Description 

This senior-level studio will focus on an international design competition, engaging with 
interdisciplinary departments and industry experts, to develop ground-breaking sports innovations, 
sustainable products, performance-enhancing solutions that provide comfort for athletes or 
everyday players, and practices that have a positive environmental impact. The FIT Sport Design 
Awards mission is to celebrate designers’ creativity and exceptional vision while honoring socially 
responsible practices that will inspire the next generations. 

 
Course Objectives 

01   Systematic process of generating and solving complex design problems. 
02   Interdisciplinary learning.  A collaboration with ARCH 5500. 
03   Systematically analyze the physical interaction between user, object and environment. 
04   Identification of multiple stakeholders and their need(s).  
05   Understand users as individuals and groups. 

TEACHING | Industrial Design Lab IV

06   Design in a micro to macro approach. 
07   Understanding and visualizing complex relationships of connections, similarity, classification, 
cause and effect and hierarchy. 

 Expectations 

Participation: Everyone is expected to contribute to class discussions. 
In-class Work: Each class will be used for group and individual consultation, or to work on our 
project.  Research group will be required to meet during class hours during the first three weeks of 
the semester. 
Outside of Class: The amount of time you spend on your project is dependent on your level of 
dedication.  Everyone should consider that this project is an opportunity to generate a featured 
component for your portfolio. 

Background 

FIT Sport Design Awards 2022 recognize the industry’s most innovative sports equipment and 
apparel from around the world.  The renowned 3C Awards Group is pleased to announce the official 
launch of its new and highly anticipated initiative, the FIT Sport Design Awards. The FIT Awards is 
the most comprehensive design competition dedicated to sports goods and apparel, integrating 
creativity, innovation, and performance. 

The FIT Sport Design Awards is a program under the 3C Awards, a leading organization curating 
and promoting design across the globe. The company represents today’s diversity and innovation in 
design. Each program is a symbol of design excellence around the world, showcasing professional 
and emerging designers’ work to over 100 expert jury members. 

The FIT Design Awards is looking for ground-breaking sports innovations, sustainable products, 
performance-enhancing solutions that provide comfort for athletes or everyday players, and 
practices that have a positive environmental impact.  

The judges are obsessed with comfort, novelty, and enhanced performance design. Winning the FIT 
Design Awards will set you apart from the competition, bring media attention, new collaboration 
opportunities, and help guide customers to purchase your products — a FIT win is a true badge of 
quality. Whether for your design credentials or a new sustainable concept, this program is an 
independent endorsement and an outstanding indicator of success! 

Selected by the FIT Awards Jury, four winning titles are awarded each year to professionals and 
students: 

• Sportswear Design of the Year – Professional 
• Sports Equipment Design of the Year – Professional 
• Emerging Sportswear Designer of the Year – Student 
• Emerging Sports Equipment Designer of the Year – Student 

Selected by the esteemed jury of sport gear designers, textile and clothing experts, consultants, and 
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industry leaders, the annual winners will receive the coveted FIT Awards trophy, extensive publicity 
showcasing their designs to an international audience, a badge of achievement, and more. . . 
The categories below are available for gear/equipment and apparel designs. Each applicant will need 
to choose the most suitable categories for their products; the names of sports per category are for 
reference only and the list is non-exhaustive. 

CATEGORIES – GENERAL SPORTS 

OUTDOOR SPORTS: All sports that are most commonly played/practiced outdoors 
INDOOR SPORTS: All sports that are most commonly played/practiced indoors 
SUMMER SPORTS: All sports that are most commonly played/practiced in Summer 
WINTER SPORTS: All sports that are most commonly played/practiced in Winter 
URBAN LIFE: Urban lifestyle apparel and gears 

CATEGORIES – SPORT SPECIFIC 

SNOWSPORTS: Alpine skiing, Nordic skiing, ski mountaineering 
WALKING & RUNNING: Walking, Running, Trail, Free running, Parkour, Cross-country running 
MOUNTAINEERING, CLIMBING, HIKING: Rock climbing, Ice climbing, Mountaineering, Bivouac, 
Hiking 
WATERSPORT, AQUATIC, PADDLE SPORTS: Swimming, Canoeing, Rafting, Kayaking, Rowing, SUP, 
Aqua Gym, Water Polo, Diving, Snorkeling 
SAILING & SURFING: Sailing, Windsurfing, Surfing, Kitesurfing 
MOTORIZED SPORTS: Auto racing, Sportscar racing, Rallycross, ATV racing, Motorcycle racing 
BALL SPORTS: Baseball, American Football, Soccer, Volleyball, Handball, Basketball, Golf, Rugby 
RACKET SPORTS: Tennis, Tennis Table, Badminton, Squash 
CYCLING: Road bicycle racing, Mountain biking, E-bike, BMX 
AIR SPORTS: Paragliding, Gliding, Balloon, Skydiving, Aerobatics 
COMBAT SPORTS: Wrestling, Boxing, Fencing, Martial arts, Judo, 
STRENGTH TRAINING: Weightlifting, Cross Fit, HIIT 
EQUESTRIAN SPORTS: Equitation, Horse racing, Polo 
MIXES DISCIPLINES: Adventure racing, Aquathlon, Biathlon, Decathlon, Triathlon, Orienteering 
FITNESS & GYMNASTIC: Fitness, Dance, Gym, Dance-sport, Artistic gymnastics, Juggling 
EXERCICES SPORTS: Yoga, Pilates, Relaxation 
URBAN SPORTS: Skate, Skateboarding, Parkour, Buildering, Scooter 
OTHER SPORTS: Fishing, Chess, Billiard… and others 

CATEGORIES – SPECIAL 

PARASPORTS: Sports apparel/Equipment designed for people with disabilities 
SUSTAINABILITY: Sustainable vision when designing this specific sports apparel/equipment to 
reduce the sport’s ecological footprint on the environment 
INNOVATION: Equipment & apparel showing a real innovative vision with the implementation of 
new processes, products, materials increasing comfort and performance 
SPORT GADGET (gear category only): Any gadgets and wearables that allow you to track your 

TEACHING | Industrial Design Lab IV

progress, technology allowing performance enhancement 
E-SPORT & APPLICATION (gear category only): E-sport, Software, Website, Application 
MATERIAL / TEXTILE: Technical materials, fabrics that are either sports-specific or generalists 
with high-tech and smart textile technology 

THE JUDGING CRITERIA 

Aesthetics — form, shape, color, texture, finishing, the material used, etc. 
Innovation — does the apparel/gear provide something new to the market or supplement/improve 
an existing product? 
Practicality/Functionality — ease of cleaning, safety, repairs, maintenance etc. 
Durability — the quality and longevity of the product, is it adaptable to extreme conditions? 
Impact — the benefit delivered to the athlete, does it increase performance, or increase comfort, 
etc? 
Ecological compatibility — potential environmental and/or ecological impact, local produce, repair 
circle, materials used. 
Emotional quotient — in addition to fulfilling its practical purpose, does the apparel/gear create a 
sense of enjoyment and satisfaction? 

The FIT Sport Design Awards use a scoring system between 10-100 points. All submissions are 
viewed and voted on anonymously to ensure unbiased and fair judging. Based on the above criteria, 
the jurors will award points for the individual aspects of each entry. 

SUBMISSION DEADLINES 

Regular Deadline: October 31st, 2022 
Final Deadline: November 30th, 2022, then a 10% late fee will apply till the 18th of December 2022. 
The Program will close on December 18th, 2022. 

SUBMISSION MATERIALS 

Choose the classification:  Apparels or Gears/Equipment  
The FIT Design Awards accepts applications for gear and apparel, you will need to choose your 
design classification before proceeding with the categories. 

CHOOSE THE CATEGORIES  
You may enter the same design into as many categories as you see fit. In fact, doing so may increase 
your chances of winning. However, there is an additional fee for each additional category you enter. 

PRODUCT NAMES AND CREDITS 
You will be able to add your product name, information regarding the designers, manufacturer, 
brand (if any), distributors, and other credits. 

DESCRIPTION 
In addition to the product images, a description of the product, in English, is vital for the evaluation 
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process. The description should be between 800- and 1,200-characters including spaces and should 
briefly and succinctly summarize the product’s function, benefits, and innovation. 

UPLOAD YOUR IMAGES, PDF DOCUMENT 
You can upload up to 10 images, one PDF document (a specification sheet – this is additional 
information for the jury only: it won’t be published), and a video link. Choose the options that best 
represent your apparel or gear, with both an overview and detailed focus pictures. 

ADD A VIDEO LINK 
As the products will only be judged based on the submitted application documents, a video that 
briefly and concisely presents the innovations of the product/service increases your chances. 

Intellectual Property Rights 

Each applicant retains all intellectual property rights.  

4500 Deliverables 

1. During the first 3 weeks of the project, each student will be a member of a interdisciplinary team, 
researching discrete categories of sports, equipment, apparel, and wearable tech design. 

2. Each team must collect and curate data in their discrete research category and will present their 
findings to the studio at large with a formal final report.  All research findings will serve as a 
shared resource for studio. 

3.  Students may operate individually, or in a group. Each student, or group, will be responsible for 
designing their own sport-related solution.  A group must identify a team leader to coordinate the 
final submission. 

Aesthetic 

Aesthetic development should be based on analysis of trends within the various categories of 
transportation, i.e., automotive, marine, motorcycles, aircraft, etc.  This competition is sponsored 
by Toyota.  You should thoroughly research industry leaders, their brand language(s), product lines 
and history.  

Human Factors 

This project will serve as an in-depth study in designing products whose form and function are 
dictated by the human form.  Anatomical analysis and overview will be required. 

Final Deliverables (End of semester – date TBD): 

Market Overview including, Opportunities & Technology 

TEACHING | Industrial Design Lab IV

Human Factors Analysis 

Ideation including sketch renderings evaluating aesthetic potential 

CAD 

Key Shot renderings including exploded views & animations 

Manufacturing Overview: demonstrate basic understanding of manufacturing techniques and 
materials required for production. 

2- 3-minute video (required) 

Full scale prototype 

Studio-wide Process book: one book featuring all designs generated by the studio.  A minimum of 2 
book printed. 

Expectations 

Participation 

Everyone is expected to contribute to class discussions. 

In-class Work 

Each class will be used for group and individual consultation, or to work on our project.  Research 
group will be required to meet during class hours during the first three weeks of the semester. 

Outside of Class 

The amount of time you spend on your project is dependent on your level of dedication.  Everyone 
should consider that this project is an opportunity to generate a featured component for your 
portfolio.  

Helpful Links: 

UH: Health and Human Performance: Dr. Michael Cottingham / Adaptive Sport Program 

https://uh.edu/class/hhp/people/?id=65 
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4500 Deliverables 

1. During the first 3 weeks of the project, each student will be a member of a interdisciplinary team, 
researching discrete categories of sports, equipment, apparel, and wearable tech design. 

2. Each team must collect and curate data in their discrete research category and will present their 
findings to the studio at large with a formal final report.  All research findings will serve as a 
shared resource for studio. 

3.  Students may operate individually, or in a group. Each student, or group, will be responsible for 
designing their own sport-related solution.  A group must identify a team leader to coordinate the 
final submission. 

Aesthetic 

Aesthetic development should be based on analysis of trends within the various categories of 
transportation, i.e., automotive, marine, motorcycles, aircraft, etc.  This competition is sponsored 
by Toyota.  You should thoroughly research industry leaders, their brand language(s), product lines 
and history.  

Human Factors 

This project will serve as an in-depth study in designing products whose form and function are 
dictated by the human form.  Anatomical analysis and overview will be required. 

Final Deliverables (End of semester – date TBD): 

Market Overview including, Opportunities & Technology 

Human Factors Analysis 

Ideation including sketch renderings evaluating aesthetic potential 

CAD 

Key Shot renderings including exploded views & animations 

Manufacturing Overview: demonstrate basic understanding of manufacturing techniques and 
materials required for production. 

2- 3-minute video (required) 

Full scale prototype 

Studio-wide Process book: one book featuring all designs generated by the studio.  A minimum of 2 

TEACHING | Industrial Design Lab IV

book printed. 

Expectations 

Participation 

Everyone is expected to contribute to class discussions. 

In-class Work 

Each class will be used for group and individual consultation, or to work on our project.  Research 
group will be required to meet during class hours during the first three weeks of the semester. 

Outside of Class 

The amount of time you spend on your project is dependent on your level of dedication.  Everyone 
should consider that this project is an opportunity to generate a featured component for your 
portfolio.  

Helpful Links: 

UH: Health and Human Performance: Dr. Michael Cottingham / Adaptive Sport Program 

https://uh.edu/class/hhp/people/?id=65 
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STUDENT WORK    University of Houston                    Industrial Design Lab IV
FIT Project Fall 2022

Face Covering Policy 
To reduce the spread of COVID-19, the University strongly encourages everyone (vaccinated or not) 
to wear face coverings indoors on campus including classrooms for both faculty and students.     

Presence in Class 
Your presence in class each session means that you: 
Are NOT exhibiting any  Coronavirus Symptoms that makes you think that you may have COVID-19 
Have NOT tested positive or been diagnosed for COVID-19 
Have NOT knowingly been exposed to someone with COVID-19 or suspected/presumed COVID-19 
If you are experiencing any COVID-19 symptoms that are not clearly related to a pre-existing 
medical condition, do not come to class. Please see  Student Protocols for what to do if you 
experience symptoms and  Potential Exposure to Coronavirus for what to do if you have potentially 
been exposed to COVID-19. Consult the (select: Undergraduate Excused Absence Policy or Graduate 
Excused Absence Policy) for information regarding excused absences due to medical reasons.  

COVID-19 Information 
Students are encouraged to visit the University’s COVID-19 website for important information 
including on-campus testing, vaccines, diagnosis and symptom protocols, campus cleaning and 
safety practices, report forms, and positive cases on campus. Please check the website throughout 
the semester for updates. 

Vaccinations 
Data suggests that vaccination remains the best intervention for reliable protection against COVID-
19. Students are asked to familiarize themselves with pertinent vaccine information, consult with 
their health care provider. The University strongly encourages all students, faculty and staff to be 
vaccinated.  

Reasonable Academic Adjustments/Auxiliary Aids 
The University of Houston complies with Section 504 of the Rehabilitation Act of 1973 and the 
Americans with Disabilities Act of 1990, pertaining to the provision of reasonable academic 
adjustments/auxiliary aids for disabled students. In accordance with Section 504 and ADA 
guidelines, UH strives to provide reasonable academic adjustments/auxiliary aids to students who 
request and require them. If you believe that you have a disability requiring an academic 
adjustments/auxiliary aid, please contact the Justin Dart Jr. Student Accessibility Center (formerly 
the Justin Dart, Jr. Center for Students with DisABILITIES). 

Excused Absence Policy 
Regular class attendance, participation, and engagement in coursework are important contributors 
to student success. Absences may be excused as provided in the University of 
Houston Undergraduate Excused Absence Policy and Graduate Excused Absence Policy for reasons 
including: medical illness of student or close relative, death of a close family member, legal or 
government proceeding that a student is obligated to attend, recognized professional and 
educational activities where the student is presenting, and University-sponsored activity or athletic 
competition. Under these policies, students with excused absences will be provided with an 
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STUDENT WORK    University of Houston                    Industrial Design Lab IV
FIT Project Fall 2022
opportunity to make up any quiz, exam or other work that contributes to the course grade or a 
satisfactory alternative. Please read the full policy for details regarding reasons for excused 
absences, the approval process, and extended absences. Additional policies address absences 
related to military service, religious holy days, pregnancy and related conditions, and disability. 

Recording of Class 
Students may not record all or part of class, livestream all or part of class, or make/distribute 
screen captures, without advanced written consent of the instructor. If you have or think you may 
have a disability such that you need to record class-related activities, please contact the Justin Dart, 
Jr. Student Accessibility Center. If you have an accommodation to record class-related activities, 
those recordings may not be shared with any other student, whether in this course or not, or with 
any other person or on any other platform. Classes may be recorded by the instructor. Students may 
use instructor’s recordings for their own studying and notetaking. Instructor’s recordings are not 
authorized to be shared with  anyone without the prior written approval of the instructor. Failure to 
comply with requirements regarding recordings will result in a disciplinary referral to the Dean of 
Students Office and may result in disciplinary action. 

Syllabus Changes 
Due to the changing nature of the COVID-19 pandemic, please note that the instructor may need to 
make modifications to the course syllabus and may do so at any time. Notice of such changes will 
be announced as quickly as possible through ( specify how students will be notified of changes). 

Recommended Language 

Resources for Online Learning 
The University of Houston is committed to student success, and provides information to optimize 
the online learning experience through our Power-On website. Please visit this website for a 
comprehensive set of resources, tools, and tips including: obtaining access to the internet, 
AccessUH, and Blackboard; requesting a laptop through the Laptop Loaner Program; using your 
smartphone as a webcam; and downloading Microsoft Office 365 at no cost. For questions or 
assistance contact UHOnline@uh.edu. 

UH Email 
Please check and use your Cougarnet email for communications related to this course. To access 
this email, login to your Microsoft 365 account with your Cougarnet credentials.   

Webcams 
Access to a webcam is required for students participating remotely in this course. Webcams must 
be turned on at the beginning of each class for the purpose of taking attendance.  Webcams must 
also be turned on during exams to ensure the academic integrity of exam administration.)  

Honor Code Statement 
Students may be asked to sign an honor code statement as part of their submission of any graded 
work including but not limited to projects, quizzes, and exams: “ I understand and agree to abide by 

the provisions in the (select: University of Houston Undergraduate Academic Honesty 
Policy , University of Houston Graduate Academic Honesty Policy ). I understand that academic 
honesty is taken very seriously and, in the cases of violations, penalties may include suspension or 
expulsion from the University of Houston.” 

Shape 

Helpful Information 

Coogs Care: https://www.uh.edu/dsaes/coogscare/ 

Laptop Checkout Requests: https://www.uh.edu/infotech/about/planning/off-campus/index.php#do-
you-need-a-laptop  

Student Health Center: https://www.uh.edu/healthcenter/ 

The University of Houston System complies with Section 504 of the Rehabilitation Act of 1973 and 
the Americans with Disabilities Act of 1990, pertaining to the provision of reasonable academic 
adjustments/auxiliary aids for students with a disability. In accordance with Section 504 and ADA 
guidelines, each University within the System strives to provide reasonable academic adjustments/
auxiliary aids to students who request and require them. If you believe that you have a disability 
requiring an academic adjustments/auxiliary aid, please contact your university’s student disability 
services center.  

Our College Culture Statement:  

2022-2023 College Culture Statement and Course Syllabus Acknowledgment for Students 
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STUDENT WORK    University of Houston                    Industrial Design Lab IV
FIT Project Fall 2022
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STUDENT WORK    University of Houston                    Industrial Design Lab IV
FIT Project Fall 2022
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Instructor

Co-Instructors

Elham Morshedzadeh, Ph.D. 

email: emorshed@vt.edu 

2021 Martha Sullivan

2020 Akshay Shrama

2018 William Green

Industrial Design Senior Project

Industrial Design Laboratory IV - Spring 2022 IDS 4016

Day & Time:  M,W,F 1:25 PM- 5:15 PM In-person/Online

ZOOM room:
https://virginiatech.zoom.us/j/83494720719?pwd=QXNtbEpMSWs2ek9jWFUvd2kzVTNWdz09Links to 
an external site.
Meeting ID: 834 9472 0719
Passcode: VTID2022
One tap mobile
+13017158592,,83494720719# US (Washington DC)
+13126266799,,83494720719# US (Chicago)

Class timetable Page: 

https://docs.google.com/spreadsheets/d/1-6bfOD0LvJvuY_9ZCqZdVa0gezexAt-lf3SyFQlp4oA/
edit?usp=sharingLinks to an external site.

Padlet link:

https://padlet.com/emorshed/qvwrc0q8emnk2cgjLinks to an external site.

Instructors:
Elham Morshedzadeh, Ph.D.
Elham’s personal zoom room: https://virginiatech.zoom.us/j/8681673810 Links to an external site. 
emorshed@vt.edu
540-557-7696

TEACHING | Industrial Design Lab IV 

115 Burchard Hall 

Description
Design of more complex products, product systems, services, and environments through individual 
projects and team-based collaborations. Continuation of research, synthesis, conceptualization, 
testing and refinement of design solutions based on a user-centered approach. Continuing emphasis 
on design communication with a focus on project communication and documentation.

Having successfully completed this course the student will be able to:

(1) Research a particular subject and develop a thesis question leading to a project or product
(2) Apply research methods to develop data from real world contexts
(3) Articulate and evaluate criteria towards the development of a program for a product
(4) Demonstrate various methods of presenting alternative solutions
(5) Communicate concepts through drawings and models as well as modes of oral and written 
presentation
(6) Develop team problem solving abilities and team design work
(7) Present a convincing argument visual and verbal mediums of the need and efficacy of the 
proposed product or project

Proposed Timeline:

ID Competition 1/19/2021 - 1/28/2021 

Thesis 2/1/2021 - 5/11/2021

Screen Shot 2022-01-06 at 4.25.05 PM.png  

Structure

I will have continuous discussions about your progress, my expectations, and resources needed to 
help you achieve your goals. The details of each assignment will be provided through the canvas. It 
is your responsibility to stay up to date and aware of new information posted, sometimes on a daily 
basis. You will be assigned two mentors outside of the university and it is your responsibility to 
maintain professional communications with them and report progress in class. Individual and 
group discussions will be scheduled using Canvas. No make-up discussion will be given without a 
pre-arranged absence or a written medical excuse.

Medical Excuse

Only written medical excuses from the following sources will be accepted: doctor, minister, 
psychologist or therapist.  If you need adaptations or accommodations because of a disability 
(learning disability, attention deficit disorder, psychological, physical, etc.), if you have emergency 
medical information to share with us, or if you need special arrangements in case the building must 
be evacuated, please make an appointment with us as soon as possible.  Office hours are by 
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be evacuated, please make an appointment with us as soon as possible.  Office hours are by 
appointment.

Honor Code

The Undergraduate Honor Code pledge that each member of the university community agrees to 
abide by states:

“As a Hokie, I will conduct myself with honor and integrity at all times.  I will not lie, cheat, or steal, 
nor will I accept the actions of those who do.”

Students enrolled in this course are responsible for abiding by the Honor Code. A student who has 
doubts about how the Honor Code applies to any assignment is responsible for obtaining specific 
guidance from the course instructor before submitting the assignment for evaluation. Ignorance of 
the rules does not exclude any member of the University community from the requirements and 
expectations of the Honor Code. For additional information about the Honor Code, please visit: 
https://www.honorsystem.vt.edu/

Student Conduct & the Virginia Tech Principles of Community:
Virginia Tech is a public land-grant university, committed to teaching and learning, research, and 
outreach to the Commonwealth of Virginia, the nation, and the world community. We adopt and 
practice the Principles of Community as fundamental to our ongoing efforts to increase access and 
inclusion and to create a
community that nurtures learning and growth for all of its members. You can find the principles at 
http://www.vt.edu/diversity/principles-of-community.html.

 

Please go to this link to sign this syllabus.

TEACHING | Industrial Design Lab IV 
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STUDENT WORK       Industrial Design Lab IV 
Senior Project, Minakshi Seth, Spring 2021
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STUDENT WORK       Industrial Design Lab IV 
Senior Project, RJ Weaver, Spring 2021
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STUDENT WORK       Industrial Design Lab IV 
Senior Project, Aileen De La Ree, Spring 2020
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STUDENT WORK       Industrial Design Lab IV 
Senior Project, Aileen De La Ree, Spring 2020 
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STUDENT WORK       Industrial Design Lab IV 
 Senior Project, Noah Worden,  Kai Mulligan, Spring  2020
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STUDENT WORK       Industrial Design Lab IV 
Senior Project, Celeste Greenbaum, Spring 2018 Senior Project, Daniel Perry, Spring 2018
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STUDENT WORK       Industrial Design Lab IV 
Senior Project, Joel Heirholzer, Spring 2018 Senior Project, Genesis Solano, Spring 2018
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Instructor

Co-Instructor

Elham Morshedzadeh, Ph.D. 

email: emorshed@vt.edu 

Benjamin Kirkland

Industrial Design Lab III

Location: Surge Building 
Elham Morshedzadeh, Ph.D., Assistant Professor, Industrial Design is inviting you to schedule an 
in-person or Zoom meeting for Office hours. 
Elham’s Zoom Link:  https://virginiatech.zoom.us/j/8681673810
 (Links to an external site.)
Ben’s Zoom Link: https://virginiatech.zoom.us/j/9471571016
 (Links to an external site.)
SFCS Zoom Link: https://virginiatech.zoom.
us/j/88632125322?pwd=YmJWWEVWTFg4UTg5RUdwUWdEcGFDdz09
 (Links to an external site.)
 
Office hours: Virtual/In person, by appointment
Elham’s Phone: 5405577696
Ben’s Phone: 5402508009
 
Suggested Texts:
101 Design Methods: A Structured Approach for Driving Innovation in Your Organization
By Vijay Kumar
 
Innovating for People: Handbook of Human-Centered Design Methods
by LUMA Institute
 
Course Description: 
During the Industrial Design Third-year studio, the students will work on projects with an emphasis 
on a Community/Environment-centered design process. These projects are designed for students to 
work individually and with a team. During this studio, the students will conduct basic research and 
develop insights that help them in generating actionable, practical items for the ideation phase of 

TEACHING | Industrial Design Lab III

the design process. In research and ideation, the student needs to explore multiple directions 
towards viable themes and consider the relationship of material choice & product manufacturing 
needs in their final concept development. Prototypes (digital and physical) will be tested with the 
user and other stakeholders to demonstrate usability testing methods and evaluate the decisions 
made for concept refinement.
 
Course Objectives:
- Understanding of Community/Environment-centered design process
- Ability to use empathy in design regarding various contexts such as equality, inclusion, and equity 
that leads to actionable items 
- Ability to render an idea through analog or digital methods
- Practicing with a reliable decision-making process to increase confidence
- Collaborating in an interdisciplinary design team to understand the role of a designer within a 
team
- Effectively narrating a clear & engaging story
- Using proper design-process visualization (data collection, analysis, ideation, product 
development)
- Creation of works-like/looks-like prototypes
- Ability to test & evaluate ideas with stakeholder feedback
 
Course Structure:
This studio is designed with two projects: 
 Project 1 (Week 1 - Week 4) is designed as an Individual project and will be focused on 
understanding the purposes of design research while also connecting the community- and 
environment-centered research results in your design decisions. 
 Project 2 (Week 5 - Week 16) is in collaboration with architecture firm SFCS, Inc., located in 
Roanoke, and Warm Hearth Village, an assisted living community in Blacksburg. During this Team 
project, Each student will experience working in a design team and simultaneously collaborating 
with stakeholders. You will have the details about the critiques  (info such as, in person or online)  
prior to that session in your assignment descriptions. Teams will focus on the project booklets and 
portfolio pieces during the remaining after Thanksgiving while working individually on their 3rd 
project.

Grading: 
The following criteria will be part of the grading scale:
 
1. Attitude and Performance: Students are expected to have an active curiosity with a positive 
attitude and a willingness for trying new methods. You are expected to listen respectfully to other 
opinions in the zoom/class while being active in and contributing to zoom/class discussions. 
Performance is defined by how you apply yourself to the assigned design project. Good 
performance will be measured by the accuracy of your assignment’s result and how your research 
leads to unique, reliable, and defendable solutions. This will also be based on the number of 
different methods, tools, and techniques you tried during your research and your reasons for 
choosing them. 
2. Research Visualization and Documentation:  A comprehensive research of the most up-to-date 
version of the subject. Students are expected to design their research findings for each major project 
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using effective data visualization. The presentation should include the student’s name, project title, 
class info, date, problem statement and how the goals of the project were derived. This may include 
any necessary research infographics, evaluation results, and analysis of market studies, user 
studies, materials, sustainability issues, or new & emerging technologies that could impact the 
research, the solution, etc. The detailed rubric for grading will be given alongside each project’s 
introduction. 
3. Attendance: Students are expected to attend all classes and to be on time & ready to work when 
class begins. Roll will be taken at the beginning of class. If you are more than five minutes late, you 
will be counted as late. Two lates equals one absence. Being more than thirty minutes late counts as 
an absence. Unexcused absences will result in the lowering of your grade, regardless of the quality 
of your work. There are no excused absences for anything but a verifiable death in the immediate 
family or a verifiable illness (with a note from Schiffert, or a doctor’s note on his/her stationary 
with the class date). This note must be presented on the day you return to class. If you are absent, 
you are responsible for contacting a class member in order to get any information or assignments 
that were given in class. The instructor will not repeat missed lectures or assignments. If you must 
be absent on the day a project is due, make arrangements to turn it in early or have a fellow student 
bring it to class.
4. Studio Etiquette: As a student in the Virginia Tech Industrial Design program, you are required to 
abide by the following rules and procedures. 
■ Keep your desktop neat and orderly at all times.
■ When not working on your models you must store them under your desk. If it does not fit, please 
take it with you out of the studio. 
■ You can have dry snacks such as cookies and granola bars, tea, coffee, or cold drinks during 
studio time, but eating foods during studio time is strictly prohibited.
■ You are not allowed to sand, saw or any other activity that makes dust or fumes or create excessive 
noises in the studio space or at your desks at any time. 
■ Please be vigilant about your plan and timeline in your project model making and make sure you 
have the appointment/s set for the shops (wood, metal, plastic) ahead of time. 
■ Please read and follow the new rules of the plastic shop MAD Lab
■  (Links to an external site.)
■  regarding the allowed material (before making any purchases), access times, people in charge 
and training. 
■ You need to dedicate the studio time only to the studio project/s. 
■ You are required to check your canvas mail and VT mail frequently (at least twice a day) to be 
informed of any assignment, info, updates, etc. on any of your courses.  
COVID-19 Notice: We want you to be safe. You want to be safe. Let’s show some respect for each 
other. Classes will be held primarily in person and you are required to wear masks at all times. 
There will be some zoom sessions on days that we have mentor meetings which usually will not take 
more than 2 hours, so you will spend the rest of the studio in person.  
Special Accommodations: 
If you require certain accommodations, please contact us privately so that your learning needs may 
be appropriately met. We understand that covid has made it difficult for all of you but for some of 
you more than the others. So please let us know and we will figure it out together. Any grades 
assigned before the accommodation has been brought to the attention of the instructors will not be 
changed. 
 

Plagiarism and the Honor Code
Plagiarism is literary or artistic theft. It is the false assumption of authorship; the wrongful act of 
taking the product of another person’s mind and presenting it as one’s own. Copying someone else’s 
writing or art, intact or with inconsequential changes, and adding one’s name to the result 
constitutes plagiarism. A charge of plagiarism is justified when most observers conclude that a work 
is copied from or is substantially based on another work. In the case of visual work, slight changes 
in design, color, and detail cannot protect a person from a charge of plagiarism if observers see the 
outcome as essentially looking the same. The line between inspiration and derivation is sometimes 
unclear but the best policy is originality. Plagiarism will result in the immediate failure of the 
project, and may result in failure of the class, expulsion from the university, disciplinary probation, 
suspension from the university, expulsion (permanent), and revocation of degree. 
 
The Undergraduate Honor Code pledge states: “As a Hokie, I will conduct myself with honor and 
integrity at all times. I will not lie, cheat, or steal, nor will I accept the actions of those who do.” 
Students enrolled in this course are responsible for abiding by the Honor Code. A student who has 
doubts about how the Honor Code applies to any assignment is responsible for obtaining specific 
guidance from the course instructor before submitting the assignment for evaluation. Ignorance of 
the rules does not exclude any member of the University community from the requirements and 
expectations of the Honor Code. For additional information about the Honor Code, please visit 
www.honorsystem.vt.edu
 
Updates and Changes:
The instructors will reserve the right to apply updates & changes during the semester. These 
changes may occur in response to COVID guidelines, the schedules of our guests and stakeholders, 
unforeseen circumstances, and the educational needs of an ever-evolving classroom. The 
instructors will do their best to give reasonable notice for any such changes.
 
You must read thoroughly, then sign here before the end of the studio on the first studio class  
Monday, August 23rd. Signing this document is a requirement for studio classes. By signing you 
acknowledge that you have read and agree to the rules set forth in this document. Failure to comply 
with these rules will result in the lowering of your grade.
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STUDENT WORK       Industrial Design Lab III
Aging In Place, Fall 2021

PRETZEL
Designed	by	Students: 	Serena	Davis, 	Kirsten	Doane, 	Arden	Faires, 	Abigai l 	Lim,	
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STUDENT WORK       Industrial Design Lab III
Aging In Place, Fall 2021

FLEUR	
Pi l l 	Management 	System

Designed	By	Students: 	Ri ley 	Hil l , 	Avrey	Gendel l , 	Tory 	Nakata, 	Michael 	Hales
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STUDENT WORK       Industrial Design Lab III
Aging In Place, Fall 2021

mosaic

Designed	By	Students: 	Amberly 	Dawson, 	Mary	Arevalo, 	Sam	Eisenberg, 	Sean	Os-
trowski, 	Kasey	Connel ly
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STUDENT WORK       Industrial Design Lab III
Aging In Place, Fall 2020

Featured in 36th Annual By Design Conference, 
February 16, 2021

Tilt

Designed by: 
Maeve Collins, Claudia Hasenfang, Oriana Nordt, 
Gregory Pfaff, Robert Rieker

TILT
A low impact core workout that can be done 

from the comfort of your living room

CoPort 
 
Designed by: 
Taylor Davis, Kati Dunay, Berklee Huffard, Alex 
Leininger, Azabien Prince

Indigo 

Designed by: 
Rosalie Siegel, Bella Piasentin, Danielle Fattibene, 
Jake Chudovan, Alex Ward
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STUDENT WORK       Industrial Design Lab III
Aging In Place, Fall 2020

Hear Bud 

Designed by:
Minakshi Seth, RJ Weaver, Karen Lane, Kate Santus

Home Base 

Designed by: 
Ryan Conklyn, Reid Holbert, Anna Lewis, Aziza 
Louri, Al Ramos

Bottom right: amity - Sophie Dukes, James 
Krasner, Callan McGill, Hayley Stout. 

amity

Designed by:

Sophie Dukes, James Krasner, Callan McGill, 
Hayley Stout. 
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STUDENT WORK       Industrial Design Lab III
Sustainable and Inclusive Design, Fall 2020
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Instructor

Co-Instructors

Elham Morshedzadeh, Ph.D. 

email: emorshed@vt.edu 

Martha Sullivan
Kyle Schumann

Industrial Design Lab II

Course Aims
The sophomore year in industrial design is a constellation of courses with the studio (IDS 2015-2016) 
at its core. In the spring semester, Human Factors and Computer Aided Design Visualization support 
the studio. The focus of the spring studio is meaningful form as is relates to programmatic criteria. 
Other competencies include: materials and processes, aesthetic sensibility, fundamental 
ergonomics, problem identification, and various modes of visual communication, documentation 
and problem solving methodologies.

Course Structure
MWF 1:00–4:50 Burchard Hall
Attendance is required except in cases of illness or family emergency. Students are expected to 
produce evidence of such situations with a written statement from a doctor or the Dean’s Office. One 
absence is allowed during the course on non-presentation days, provided 24 hours notice is given. 
More than one absence will result in a reduction in participation assessment. If you have a 
disability that requires special accommodation (psychological or physical issues that require 
consideration or are on file with the University), you must speak with your professor at the 
beginning of the term.

Course Content
Module 1: Industrial Design Competition | 2 weeks
Module 2: Scoop Stir Scrape | 1+ week
Module 3: Playful | 5+ weeks
Module 4: Interdisciplinary Project | 5 weeks
Module 5: Portfolio | 1 week

Course Evaluation
Your semester grade is an evaluation of your intellectual acuity, visual acuity, skill-set, attitude, 
engagement, work ethic in 4 projects, an individual blog, and a final portfolio. It is your 

TEACHING | Industrial Design Lab II

responsibility to use your VT email address and Canvas on a daily basis. The following is a short 
discourse on quality of work:

EXCELLENT | consistently high quality; shows evidence of thinking; iterative; inventive & confident; 
experimental; materials are well-considered & understood; exhibits careful composition & decision-
making.
STRONG | may be inconsistent but strengths balance weaknesses; shows evidence of thinking (it is 
about something); iterative; some experimentation; most materials are well-considered and 
understood; generally has strong composition.
GOOD | quite inconsistent but some degree of success; shows evidence of thinking (some sense of 
purpose but not as well resolved); iterative; some experimentation; materials & ideas do not always 
mesh but technical competence is emerging.
MODERATE | shows authentic effort but without problem resolution; if thinking is evident, technical 
skill may prevent full disclosure; technique with materials & craft may be erratic; may show 
ambition without corresponding success; in contrast, it could be more successful technically than 
conceptually.
POOR | concepts are simplistic; technical aspects are weak; exploration & iteration are missing; 
technique & craft is awkward; composition is weak.

Recommended Materials
Laptop; digital camera; Adobe CS Suite; Fusion 360; large format printer (buy/share/use); USB flash 
drive + backup hard drive; draft paper & fine paper for printing; large pad of newsprint; drawing 
charcoal & various weights of pencils; foam modeling tools (TBD) including dust masks; respirator; 
safety glasses (not goggles); dry erase markers; push pins; est. project materials fund: $750/year.

Honor Code
The Undergraduate Honor Code pledge that each member of the university community agrees to 
abide by states: “As a Hokie, I will conduct myself with honor and integrity at all times. I will not lie, 
cheat, or steal, nor will I accept the actions of those who do.” Students enrolled in this course are 
responsible for abiding by the Honor Code. A student who has doubts about how the Honor Code 
applies to any assignment is responsible for obtaining specific guidance from the course instructor 
before submitting the assignment for evaluation. Ignorance of the rules does not exclude any 
member of the University community from the requirements and expectations of the Honor Code. 
For additional information about the Honor Code, please visit: https://www.honorsystem.vt.edu/.

Student Conduct & the Virginia Tech Principles of Community
Virginia Tech is a public land-grant university, committed to teaching and learning, research, and 
outreach to the Commonwealth of Virginia, the nation, and the world community. We adopt and 
practice the Principles of Community as fundamental to our ongoing efforts to increase access and 
inclusion and to create a community that nurtures learning and growth for all of its members. You 
can find the principles at http://www.vt.edu/diversity/principles-of-community.html.
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STUDENT WORK       Industrial Design Lab II
Scoop Steer Scrape., Spring 2019 Playful, Spring 2019
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STUDENT WORK       Industrial Design Lab II
Siting/work station Design Spring 2017
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Instructor
Elham Morshedzadeh, Ph.D. 

email: emorshed@vt.edu 

Design Research Fall 2021

 

Elham’s Zoom Link:  https://virginiatech.zoom.us/j/8681673810Links to an external site.

Location: NCB 110A

All classes will be in person, our guest speakers will join us mostly online. So please use the link 
above to join that if needed.

Conversation hours: Virtual/In person, by appointment

COVID-19 Notice: We want you to be safe. You want to be safe. Let’s show some respect for each 
other. Classes will be held primarily in person (NCB 110 A) and you are required to wear masks at 
all times. There will be some zoom sessions on days that we have mentor meetings which usually 
will not take more than 2 hours, so you will spend the rest of the studio in person.  

Suggested Texts:

Innovating for People: Handbook of Human-Centered Design Methods by LUMA Institute 
101 Design Methods, Vijay Kumar
Universal Methods of Design, Bella Martin, Bruce Hanington
Real-World Research, Collin Robson  
Course Description: 

Discusses procedures and methods used in the collection, analysis and visualization of data to 
inform the design process. The course involves exercises in developing research questions and 
usability research strategies for investigating problems with Community/Environment/User-

TEACHING | Design Research

Centered methods and techniques with consideration to the climate change aspect. The course 
examines the definitions of knowledge, information, and data as they relate to Community/
Environment/User-Centered and design research.

Course Objectives: 

- Prepare students to conduct their own Community/Environment/User-Centered research for a 
design project

- Expose students to different subjects and areas in Design Research
- Understanding different methodologies in data collection, and analysis
- Practicing empathy in user research and data analysis by investigating the different points of view 
in decision making 

- Develop strong capabilities in the following areas:

Writing a proposal
Conducting a literature review
Planning a research
Selecting and constructing appropriate methods of data collection and analysis
Systematic thinking
Constructing, describing, and visualizing data
 

Course Structure: 

This class is primarily divided into three projects which are mostly structured around assigned 
studio problems that will enable you to practice design research tools and techniques. Students and 
the instructor will divide their time between lectures, discussing different methods and three 
practical design research projects.

 

Grading: 

The following criteria will be part of the grading scale:

Attitude and Performance: Students are expected to have a positive attitude and a willingness and 
active curiosity for trying new methods. You are expected to listen respectfully to other opinions in 
the class while being active in and contributing to class discussions. Performance is defined by how 
you apply yourself to the assigned design research project. Good performance will be measured by 
the accuracy of your final result and how your research leads to unique user-centered solutions. 
This will also be based on the number of different methods, tools and techniques that you tried 
during your research and your reasons for choosing them.
Design Communication/Documentation: A comprehensive research of the most up-to-date version 
of the subject. The students are expected to design their research findings for each major project 
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using effective data visualization. The presentation should include the student’s name, project title, 
class info, date, problem statement, and how the goals of the project were derived. Also, any 
necessary research infographics, evaluation results, and analysis that may include market studies, 
user studies, materials, sustainability issues, new and emerging technologies that could impact the 
research, solution, etc.
Attendance: Students are expected to attend all classes, and to be on time and ready to work when 
class begins. Roll will be taken at the beginning of class. If you are more than five minutes late, you 
will be counted tardy. Two tardies equal one absence. Being more than thirty minutes late counts as 
an absence. Unexcused absences will result in the lowering of your grade, regardless of the quality 
of your work. There are no excused absences for anything but a verifiable death in the immediate 
family or a verifiable illness (with a note from Schiffert, or a doctor’s note on his/her stationary 
with the class date). This note must be presented on the day you return to class. If you are absent, 
you are responsible for contacting a class member in order to get any information or assignments 
that were given in class. The instructor will not repeat missed lectures or assignments. If you must 
be absent on the day a project is due, make arrangements to turn it in early or have a fellow student 
bring it to class.
Special Accommodations: 

If you require certain accommodations, please contact us privately so that your learning needs may 
be appropriately met. We understand that covid has made it difficult for all of you but for some of 
you more than the others. So please let us know and we will figure it out together. Any grades 
assigned before the accommodation has been brought to the attention of the instructors will not be 
changed. 

Plagiarism and HONOR CODE:

Plagiarism is literary or artistic theft. It is the false assumption of authorship; the wrongful act of 
taking the product of another person’s mind and presenting it as one’s own. Copying someone else’s 
writing or art, intact or with inconsequential changes, and adding one’s name to the result 
constitutes plagiarism. A charge of plagiarism is justified when most observers conclude that a work 
is copied from or is substantially based on another work. In the case of visual work, slight changes 
in design, color, and detail cannot protect a person from a charge of plagiarism if observers see the 
outcome as essentially looking the same. The line between inspiration and derivation is sometimes 
unclear but the best policy is originality. Plagiarism will result in the immediate failure of the 
project and may result in failure of the class, expulsion from the university, disciplinary probation, 
suspension from the university, expulsion (permanent), and revocation of the degree.

The Undergraduate Honor Code pledge states: “As a Hokie, I will conduct myself with honor and 
integrity at all times. I will not lie, cheat, or steal, nor will I accept the actions of those who do.” 
Students enrolled in this course are responsible for abiding by the Honor Code. A student who has 
doubts about how the Honor Code applies to any assignment is responsible for obtaining specific 
guidance from the course instructor before submitting the assignment for evaluation. Ignorance of 
the rules does not exclude any member of the University community from the requirements and 
expectations of the Honor Code. For additional information about the Honor Code, please visit 
www.honorsystem.vt.edu

TEACHING | Design Research

Updates and Changes:

The instructors will reserve the right to apply updates & changes during the semester. These 
changes may occur in response to COVID guidelines, the schedules of our guests and stakeholders, 
unforeseen circumstances, and the educational needs of an ever-evolving classroom. The 
instructors will do their best to give reasonable notice for any such changes
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STUDENT WORK       Design Research
Wireframe Analysis Fall 2021 Wireframe Analysis Fall 2021



M
orshedzadeh’s D

ossier 2023
M

or
sh

ed
za

de
h’

s 
D

os
si

er
 2

02
3

p. 102
p.

 1
03TEACHING | Design Research

STUDENT WORK       Design Research
Market Analysis Fall 2021 User Journey Analysis Fall 2021
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STUDENT WORK       Design Research
Persona Profile / User Journey  Fall 2020
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STUDENT WORK       Design Research
Persona Profile / User Journey  Fall 2020
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STUDENT WORK       Design Research
Persona Profile / User Journey  Fall 2020
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STUDENT WORK       Design Research
Interaction Evaluation & Matrix  Fall 2020
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Instructors

Co-Instructors

Chris Arena, Ph.D. 

email: carena@vt.edu Office

Elham Morshedzadeh, Ph.D. 

email: emorshed@vt.edu 

Pam VandeVord, Ph.D.

email: pvord@vt.edu Andy 

Muelenaer, Jr., M.D. 

email: andrem1@vt.edu

John Robertson, VMD, Ph.D. 

email: drbob@vt.edu

Needs Identification in Healthcare (Spring	2022)
IDS_3984_20793_202001

Course number and name:
Name:  BMES 3984 – Needs Identification in Healthcare
  IDS 3984 – Needs Identification in Healthcare
Time: Friday’s from 8:30-11am
Location: COLSQ 302

Reuslt of the R25 NIH Grant:

Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of Health 
(NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers

PI: VandeVord P; Co-PIs: Arena C, Morshedzadeh E (50% Effort)

Amount: $64,339

May 2019 – April 2025

An	undergraduate	Industrial	Design	course	cross-listed	with	Biomedical	Engineering	
This	course	was	funded	by	a	5-year	grant	from	the	National	Institute	of	Child	Health	&	
Human	Development,	for	which	I	am	a	Co-PI.	The	focus	of	this	course	is	needs	
identification	for	military	veterans	and	their	healthcare	providers,	and	students	were	able	
to	work	directly	with	and	learn	from	patients	and	medical	professionals	at	Walter	Reed	
Army	Medical	Center	in	Washington,	DC	and	the	Salem	VA	Medical	Center	in	Salem,	VA.	

TEACHING | Needs Identify in Healthcare Course
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Needs Identification in Healthcare
Sample	assignement

BME/ID sub-team literature review summary presentation (no 
more than 5 slides)

Please upload a 5-slide presentation in pdf format by Feb 6, 11:00 
am. 

Use internet and manual instruction as resources to present some 
basic knowledge about what is going on in the department that 
your team is assigned to. 

This presentation should include

- An introduction to the department that your team was assigned 
to

- Description of the environment

- Overview of the main devices used in that department

- Summary of the primary device user and other healthcare team/
stakeholders involved

TEACHING | Needs Identify in Healthcare Course
Instructors

Co-Instructors

Chris Arena, Ph.D. 

email: carena@vt.edu Office

Elham Morshedzadeh, Ph.D. 

email: emorshed@vt.edu 

Pam VandeVord, Ph.D.

email: pvord@vt.edu Andy 

Muelenaer, Jr., M.D. 

email: andrem1@vt.edu

John Robertson, VMD, Ph.D. 

email: drbob@vt.edu
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Needs Identification in Healthcare
Sample	assignement

Please upload a 5-slide presentation in pdf format by April 21, 
11:00 am. 

Inclduing, all needs, Priritazation, and User Journey. 

TEACHING | Needs Identify in Healthcare Course
Instructors

Co-Instructors

Chris Arena, Ph.D. 

email: carena@vt.edu Office

Elham Morshedzadeh, Ph.D. 

email: emorshed@vt.edu 

Pam VandeVord, Ph.D.

email: pvord@vt.edu Andy 

Muelenaer, Jr., M.D. 

email: andrem1@vt.edu

John Robertson, VMD, Ph.D. 

email: drbob@vt.edu
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Needs Identification in Healthcare
Sample	assignement

Please upload a 5-slide presentation in pdf format by April 21, 
11:00 am. 

Inclduing, all needs, Priritazation, and User Journey. 

TEACHING | Needs Identify in Healthcare Course
Instructors

Co-Instructors

Chris Arena, Ph.D. 

email: carena@vt.edu Office

Elham Morshedzadeh, Ph.D. 

email: emorshed@vt.edu 

Pam VandeVord, Ph.D.

email: pvord@vt.edu Andy 

Muelenaer, Jr., M.D. 

email: andrem1@vt.edu

John Robertson, VMD, Ph.D. 

email: drbob@vt.edu
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Needs Identification in Healthcare
Sample	assignement

Please upload your booklet in pdf format by May 10, 11:59 pm. 

The report book is a more extensive version of your presentation. The data and research are explained 
in more detail in your booklet. Instead of saying only what you did make sure that you are explaining 
what you found or discovered during each phase of your research.

All phases and methods should include an introduction and body of info and a conclusion or an 
interpretation from that method or phase.  

Size: 8.5”x11” LANDSCAPE Please consider half an inch (0.5”) from each side as bleeding to be CUT 
OFF so the final design should be 7.5”x10”
Please upload your file as single page format.
Possible contents of the presentation:
- An introduction to the department that your team was assigned to
- Description of the environment
- Introduction to the main devices used in that department and get more detailed about the device 
that you focused on
- The healthcare team/stakeholders involved in that environment (stakeholder mapping)
- Justification of methods with time table and research plan/events
- Research methodology (detailed description of each method that was conducted - interviews, 
surveys, task flow analysis, biometric tools, etc.)
- Interpretation and conclusion of data (pain-points/challenges analysis, user journey analysis)
- Market, reimbursement, and regulatory analysis
- Needs prioritization/justification (20 needs and describe process of getting to 4; In-depth analysis of 
4 needs from perspective of Miro categories)
- Describe how process changed following remote instruction

TEACHING | Needs Identify in Healthcare Course
Instructors

Co-Instructors

Chris Arena, Ph.D. 

email: carena@vt.edu Office

Elham Morshedzadeh, Ph.D. 

email: emorshed@vt.edu 

Pam VandeVord, Ph.D.

email: pvord@vt.edu Andy 

Muelenaer, Jr., M.D. 

email: andrem1@vt.edu

John Robertson, VMD, Ph.D. 

email: drbob@vt.edu
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Sample	assignement	 2020  Final Process Book Gero Fit Group   

Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Sample	assignement	 2020  Final Process Book Gero Fit Group   

Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Sample	assignement	 2020  Final Process Book Gero Fit Group   

Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Sample	assignement	 2020  Final Process Book Gero Fit Group   

Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Sample	assignement	 2020  Final Process Book Gero Fit Group   

Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course



M
orshedzadeh’s D

ossier 2023
M

or
sh

ed
za

de
h’

s 
D

os
si

er
 2

02
3

p. 138
p.

 1
39Needs Identification in Healthcare

Sample	assignement	 2020  Final Process Book Gero Fit Group   

Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Sample	assignement	 2020  Final Process Book Gero Fit Group   

Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Sample	assignement	 2020  Final Process Book Gero Fit Group   

Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Sample	assignement	 2020  Final Process Book Gero Fit Group   

Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Sample	assignement	 2020  Final Process Book Gero Fit Group   

Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Sample	assignement	 2020   Final Process 
Book Gero Fit Group   Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Sample	assignement   Final Process 
Book Gero Fit Group   Mentor: Dr. Ann Oursler, SAMVAMC

TEACHING | Needs Identify in Healthcare Course
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Needs Identification in Healthcare
Sample	assignement

Final Presentation (no more than 15 minutes) 
Please upload your presentation in pdf format by May 5, 11:00 am. 

This presentation is the final draft of your midterm presentation. The presentation is more of a 
summary than the process book, which goes into more detail. Follow the same order as the process 
book.

 
Possible contents of the presentation:

- An introduction to the department that your team was assigned to and your research plan
- Description of the environment
- Introduction to the main devices used in that department and get more detailed about the device 
that you focused on
- The healthcare team/stakeholders involved in that environment (stakeholder mapping)
- Task flow analysis of the procedure that you are investigating.
- User journey analysis
- Pain-points/challenges analysis 
- Needs categorization and prioritization (market, reimbursement, regulatory, technology)
- Suggestions related to the pain points 
- Conclusion/s

TEACHING | Needs Identify in Healthcare Course
Instructors

Co-Instructors

Chris Arena, Ph.D. 

email: carena@vt.edu Office

Elham Morshedzadeh, Ph.D. 

email: emorshed@vt.edu 

Pam VandeVord, Ph.D.

email: pvord@vt.edu Andy 

Muelenaer, Jr., M.D. 

email: andrem1@vt.edu

John Robertson, VMD, Ph.D. 

email: drbob@vt.edu
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Tapping into Community Expertise:
Stakeholder Engagement in the Design Process

Name	and	authors	affiliation:
Elham	Morshedzadeh,	Ph.D.,	Assistant	Professor,	Industrial	Design	Program,	Gerald	D.	Hines	College	of	
Architecture	and	Design,	University	of	Houston,	Houston,	Texas	
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Kimberly	Horn,	Research	Professor,	Fralin	Biomedical	Research	Institute

Abstract
The Connection to Care (C2C) project, a transdisciplinary work-in-progress, employs community-
engaged participatory research and design methods at the nexus of policy adaptation and product 
innovations. C2C aims to advance practices that identify and leverage the critical junctures at 
which people with Substance Use Disorder (SUD) seek lifesaving services and treatment, utilizing 
stakeholder input in all stages of design and development. Beginning in the Fall of 2018, members 
of our research team engaged with those at the forefront of the addiction crisis, including first 
responders, harm reduction and peer specialists, treatment providers, and individuals in 
recovery and in active substance use in a community greatly impacted by SUD. Through this 
engagement, the concept for programs and products representing a connection to care emerged, 
including the design of a backpack to meet the needs of individuals with SUD and those 
experiencing homelessness.
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world, exemplifies this evolution, operating from 

the premise that community design is grounded in 

equity, inclusion, and deep collaboration. IDEO’s 

HCD process for problem solving consists of three 

distinct phases: the inspiration phase, the ideation 

phase, and the implementation phase (Brown & 

Wyatt, 2010; IDEO, 2015). The principles of human-

centered design are effective and productive tools 

intertwined with CBPR partnerships to reflect the 

values of various stakeholders and the impact that 

policy applications have on each stakeholder in 

the local environment. 

 As an example of a social challenge that 

impacts communities worldwide and is subject to 

locally applied policy adaptations, is substance use 

disorder. SUD remains a complex and intractable 

problem, cutting across many domains of health, 

criminal justice, housing, workforce and economic 

policies. It has many, often multiplying negative 

impacts on society, communities, interpersonal 

relationships, and individuals struggling with SUD. 

Likewise, finding solutions to SUD and investing 

in a recovery ecosystem creates positive impacts 

across these dimensions creating positive return 

on investment of public resources (Pettersen et al., 

2019; Ashford et al., 2020). However, policy and 

program solutions that have significant positive 

impact in some contexts and communities do 

  From 2020 to 2022, more than 1,200 backpacks with lifesaving and self-care 
supplies have been distributed in local communities, as one component of the overall C2C 
initiative. The backpack is a recognized symbol of the program and has served as an impetus 
for further program and policy explorations, including as a lens to better understand the role of 
ongoing stigma. Though addiction science has evolved significantly in the wake of the opioid 
epidemic, artifacts of policies and practices that criminalize and stigmatize SUD remain as key 
challenges. This paper explains the steps that C2C has taken to address these challenges, and to 
empower a community that cares. 

Keywords: Healthcare design, harm reduction, substance use disorder treatment, community-
based participatory research, social innovation

1. Introduction 

There has been a radical change in design from 

experts designing for people, to people designing 

for themselves (Norman & Spencer, 2019). An 

innovation designer has the responsibility to 

make a positive impact on the world not only 

through products (tangible and intangible) but 

also the design of policy. The charge is also to 

bring social awareness and action to issues 

ranging from local health challenges, poverty, 

education, gender equity and other complex 

domains. Design innovation has become a 

strategic tool to tackle major societal challenges, 

in order to improve the quality of life (Design 

Council, 2017).

 Human-Centered Design (HCD) and 

Community-based Participatory Research and 

Design (CBPR&D), widely recognized design 

approaches, are people-centered approaches to 

address real-world problems through integrated 

and innovative product, policy, and program 

designs (Chen et al., 2020). CBPR&D is utilized 

widely to develop social innovations, and is a 

research approach that integrates information 

sharing and social action/impact to improve 

health and reduce health inequities (Wallerstein 

& Duran, 2006). As IDEO, one of the most 

prestigious  global design firm companies in the 
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not always neatly translate to new contexts and 

communities (Stone, 2012).

 In this article, two overarching themes 

are explored: 1) the intersection of tangible 

product design and CBPR&D as a mechanism 

for policy translation; and 2) the challenges that 

arise in the application and translation of social 

policy innovations. The context and case study 

for this examination is the implementation of 

the Connection to Care (C2C) pilot project, a 

multifaceted innovation to address the dramatic 

rise in overdoses and other health-related 

consequences of SUD in the Roanoke Valley of 

Virginia (USA).

2. Context of the Case Study

Over the past two decades the proliferation of 

opioids, initially prescription opioids and quickly 

evolving to illicit heroin and synthetic versions, 

has spawned an overdose and addiction crisis 

(Feldscher, 2022). More recently, communities 

have increased focus on the polysubstance use 

and overdose crisis, where deadly synthetic 

opioids are being found in many substances, 

depressants and stimulants alike, further 

complicating approaches to harm reduction, 

treatment and recovery (Peppin et al., 2020). 

In February of 2022, the American Medical 

Association (AMA) published an issue brief 

stating that the United States’ substance use and 

“drug overdose epidemic continues to change and 

become worse,” calling for policymakers to take 

action to “increase access to evidence-based care 

for substance use disorders (SUD), pain and harm 

reduction measures” (AMA, 2022, p.1). Without 

coordinated, locally responsive innovations in 

policy and program design, it is likely that the 

current trend of more than 100,000 overdose 

deaths per year in the United States (CDC, 2021) 

will continue or even worsen.

 This case study examines the impact and 

promise of design innovations in the Roanoke 

Valley region of Southwest Virginia. The region 

includes five independent local governments 1 

with a total population of more than 315,000 in 

RESEARCH | Published Paper
both urban and rural areas spanning nearly 1,900 

square miles. Representative of the national 

addiction crisis, the Roanoke Valley region has 

experienced above national average rates of 

drug overdose and incidence of negative health 

impacts of substance use. In 2020 and 2021, 

the region experienced a dramatic increase in 

all drug related overdoses compared with the 

previous years and the Virginia state average 

(Fig. 1). 

 In 2020 alone, an average of four Virginia 

residents died from an opioid overdose daily, 

Figure 1. Roanoke MSA Overdose Rates for All Drug Types by Locality

1 Botetourt, Craig, Franklin and Roanoke Counties, and Roanoke and Salem Cities. 

2 Substance Use Disorder (SUD) includes Opioid Use Disorder (OUD). In this article, the terms SUD and 

addiction are used interchangeably.
3 Data sources: Virginia Department of Health (VDH), U.S. Census Bureau.

resulting in a 17% increase in overdose deaths 

since 2019 (VDH, 2021). Studies have shown that 

the risk of fatal overdose is significantly greater 

among low-income individuals (Altekruse et al., 

2020). For example, people who are unemployed 

are at greater risk of dying of an opioid overdose 

compared to the employed (Han et al., 2017). 

Table 1 summarizes key socio-economic 

factors related to SUD2  for the Roanoke Valley 

metropolitan statistical area (MSA) and compared 

Tabe1. Opioid and Health Related Indicators for the Roanoke Valley MSA and Virginia
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to Virginia overall.

 During this time of national and 

local crisis, the Connection to Care (C2C) 

project concept materia lized through 

engagement with a community-based 

initiative, the Roanoke Valley Collective 

Response to the Opioid and Addiction Crisis 

(RVCR). The RVCR is organized into five 

workgroups targeting specific aspects of 

the addiction crisis, from crisis response to 

recovery supports. The Crisis Response and 

Connection to Care (CRCC) workgroup is the 

RVCR workgroup charged with developing 

strategies to curtail overdose and develop 

pathways to treatment and recovery for those 

with addiction (RVCR Blueprint, 2020). 

 In the Fall of 2018, a group of Virginia 

Tech (VT) researchers began working 

with the RVCR to support ongoing needs 

assessment and strategy development.4  

Through this engagement from 2018 - 2019, 

the framework for the C2C project emerged.5  

The CRCC workgroup includes significant 

cross-sector representation including harm 

reduction programs, emergency medical 

services (EMS), law enforcement, public 

health, and health care providers, including 

hospital emergency department providers. 

The role of VT researchers was to capture 

the input of these community members on 

possible strategic responses, to support 

information needs through data collection 

on overdose and other SUD incidence rates, 

and to research emerging and evidenced-

RESEARCH | Published Paper
based practices. 

 Through months of engagement 

and information exchange, the concept 

of a tangible item or items that could 

be introduced at key junctures to those 

at highest risk of overdose and with the 

greatest need to be connected to services 

was developed. In particular, EMS and 

ED stakeholders reflected that they were 

constant ly responding to indiv iduals 

experiencing drug overdose and other health 

crises, and once the immediate need was 

addressed through overdose reversal6  or 

meeting other urgent medical needs such 

as infection and cardiovascular distress, 

the patient would exit care often against the 

advice of the health care provider. These 

providers expressed the desire to have 

something to give to these individuals that 

they would hold onto that would provide a 

link to resources when the individual was 

ready to receive harm reduction or treatment 

services. From this engagement, the idea of 

the C2C backpack and linking mechanisms 

emerged.

 The VT researchers representing 

the d isc ipl ines of  publ ic  hea lth and 

public policy and governance approached 

colleagues from the industr ia l design 

(ID) program with the emerging concept. 

Collaborating with ID faculty and students 

on this community inspired design, it was 

decided by the interdisciplinary team that 

closer engagement and input from the 

target population was needed.7  As a key 

community partner, a harm reduction 

coalition facilitated engagement with peer 

recovery specialists and those in active 

substance use who advised on the backpack 

design and the items to be included. This 

consultation resulted in a design with safety 

for the individual and their belongings as 

a priority, as well as providing a built-in 

compartment for naloxone and instructions 

for use.

 I n  e a r l y  Sp r i ng  o f  2 019,  t he 

backpack prototype was presented by the 

ID students to a full meeting of the RVCR 

with approximately 70 - 80 community 

members in attendance. This thoughtful 

and tangible representation of a connection 

to care for some of the most vulnerable and 

stigmatized in the communities resulted in 

palpable excitement among the community 

members, creating momentum to advance 

from inspiration to ideation, planning and 

implementation. 

3. CBPR Design Process and Methods

 As discussed above, CBPR&D has 

become an impactful core of design and 

creativity, especially when it is related to 

health and social impacts (Martinez et 

al., 2020). In this study, the research team 

leveraged the local communities’ creativity 

and knowledge to tackle opioid epidemic 

challenges. Constituencies such as public 

health experts, people with SUD, individuals 4 This work was supported in part by a Virginia Tech Vibrant Virginia seed grant program. Author Mary 

Beth Dunkenberger was principal investigator on the grant which provided research and technical 

assistance from July 2018 - June 2019. 
5 In the Fall of 2018, the RVCR workgroup was known as the “Overdose Reversal” workgroup. Following 

further assessment and strategy development and in advance of publishing the RVCR Blueprint for 

Action, the name was changed to Crisis Response and Connection to Care in early 2020, following the 

late 2019 funding of the C2C pilot. 

6 Naloxone is a medicine that rapidly reverses an opioid overdose; working as an opioid antagonist, it 

attaches to opioid receptors and reverses and blocks the effects of other opioids (NIH, 2022).
7 Elham Morshedzadeh along with Akshay Sharma advised and supervised the ID students involved in 

engaging with the target population and designing the backpack prototype. 
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health experts, people with SUD, individuals 

in recovery, healthcare providers, law 

enforcement, and family members are the 

stakeholders that are best aware of the social 

influences and affordances that impede and 

support change. In collaboration with these 

community members, the research team 

applied mixed methods data collection (a 

range of qualitative techniques), which is 

commonly utilized in CBPR&D. They also 

used observation, in-depth interviews, and 

think-aloud in an agile/repetitive process 

that provided a range of opportunities for 

effective interaction and exploration with 

groups of stakeholders (Israel et al., 2012). 

Data collected during the design process 

was continuously used in needs assessment 

and design evaluation, which helped to 

determine how the C2C backpack design 

could be further developed to better meet 

community needs. 

 In designing the overall innovation, 

the research team through the CBPR&D 

process explored various linking touchpoints 

for connecting individuals most at risk of 

overdose and other related substance use 

harms to harm reduction and treatment 

services. As a central tool in the innovation, 

the VT team designed and prototyped a 

custom backpack with a built-in sleeping

 bag and secure pockets as a centra l 

connection mechanism and symbol of 

compassion for a most often stigmatized 

population. The design team consisted of 

six industrial design students: Blythe Row, 

Anna DiNardo, Connor Howerton, Cristina 

Dunning, and Wesley Rogers. In this 

process, they conducted multiple sessions 

with various stakeholders, such as harm 

reduction programs, first responders, health 

care providers, individuals in recovery 

and individuals in active substance use 

during the CBPR&D process outlined in 

Figure 2. They also used thematic analysis 

RESEARCH | Published Paper
to analyze the qualitative data collected, 

which provided action items, used in concept 

development.

 Addressing the issue of stigmatization 

of SUD is one of the main findings that 

the VT team came across during ongoing 

engagement w ith the CRCC and C2C 

stakeholders. Another finding was that 

harm reduction and treatment service 

programs providing services to people 

with SUDs seek to destigmatize the general 

public’s view of people who use drugs. Also, 

these stakeholders consistently reflect that 

sustained funding is a challenge because it 

is subject to donations, time-limited grants, 

and fluctuating state policy and economic 

factors. Many friends and family of people 

with SUD who may take care of their loved 

ones with SUD mentioned that they are 

aware of the risks of physical and mental 

wellbeing but still are willing to invest in 

taking action to reduce the greater opioid 

epidemic. Also, while some recognize 

opioid overdose symptoms and are trained 

in administering naloxone, others have not 

been made aware or trained to respond when 

needed. In addition, they mentioned that 

drug use was the main source of instability 

in their family and among friends (Fig. 3).

Figure 2. CBPR&D Process for the TRI-PACK 

 Harm reduction advocates engaged 

with the C2C project c ited that most 

overdoses are reversed by people who also 

use drugs, and this is supported in the 

literature (Hi Wheeler et al., 2015). Creating 

a policy and program solution that facilitates 

use of naloxone for all community members 

can reduce the death rate of people with 

SUD. This vulnerable population group also 

experiences high rates of housing insecurity, 

and as a result, there is more probability for 

theft in their day-to-day living environment. 

Figure 3. Perspectives of Different Stakeholders Involved in the Project

Considering these two factors, the design 

solutions needed to address the immediate 

needs of someone without reliable housing 

and related supports who may also need to 

administer an opioid reversal drug. 

 The design team leveraged these 

insights to support the specif ic needs 

of these populat ions and the l ink ing 

touchpoints.  The f ind ings were a lso 

categorized into three main criteria: level 

of housing insecurity, potential for overdose 

prevention and need for human service 
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connections (Fig. 4). There is also significant 

evidence of the correlating relationship 

between past and ongoing trauma, mental 

health disorders, substance use and housing 

insecurity (McNaughton, 2008; Khoury et al., 

2010; Dawson-Rose et al., 2020), However, 

policies and programs designed to address 

these issues too often focus on each one 

separately, limiting more holistic solutions.

RESEARCH | Published Paper

  For persons in active substance 

use (PASU) and those early in treatment 

and recovery who are in varied living 

conditions and degrees of stability, there is 

a need to meet and support individuals in 

the current status of their life and connect 

them with their community and resources 

to initiate and scale stability. The C2C 

project seeks to make these connections 

to improve individuals’ stability and sense 

of connectedness through cross sector and 

interagency partnerships that have a shared 

understanding of enabling and limiting 

policy. Collaborative partnerships among 

human service agencies are highly reliant 

on communication and feedback loops 

to ensure coordination and to maximize 

application scarce resources (Park et al., 
Figure 5. Backpack Design (named TRI-PACK)

Figure 4. Criteria to Determine Participant Need for the Innovation

2014). 

 A s  a  tool  a nd  s ymbol  of  t h i s 

connectedness, the backpack, and referral 

information contained within, serves as a 

first step toward improved stability. Since 

many PASU carry their personal belongings 

and necessary supplies, the backpack 

design ideally serves as a portable living 

resource, and accommodates security 

concerns of people with SUD through 

compartmentalized storage where supplies 

and belongings can be kept securely. The 

volumetric footprint of these products needs 

to be carefully considered in the backpack 

design.

3.1. Backpack Design and Specifics (TRI-

PACK) 

 Integration of HCD and CBPR&D 

frameworks informed the design of the C2C 

backpack named TRI-PACK. The phase one 

design of the TRI-PACK is intended to hold 

48 hours’ worth of clothing, food, water, 

hygiene supplies, referral cards to local 

harm reduction and treatment services, and 

a complete opioid overdose reversal kit.

 The tri-fold backpack is designed 

to open up like a suitcase so that the user 

doesn’t have to dump everything out to get 

what they need. The central compartment 

holds a sleeping bag and inflatable pillow, 

which can be spread out across the central 

panel so that the rest of the bag can wrap 

around the individual, decreasing the 

opportunity for theft for those who are 

homeless and housing insecure (Fig. 5).
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 The original overdose kit contained 

three doses of intramuscular injection 

naloxone, and three ster i le syr inges, 

individually sealed in tear open pouches 

to protect them from the elements. The 

kit included visual instructions to make 

it clear how to use the kit for people with 

SUD, their caretakers or any other citizen, 

even non-English speakers who might come 

across a situation requiring their immediate 

assistance. The kit was designed to be 

affordable and easy to assemble by local 

harm reduction groups. It fits neatly in its 

own easily accessible pocket within the C2C 

backpack (Fig. 6). 
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 The C2C backpack is strategically 

des igned to  be  d i s t r ibuted  t hrough 

various support agencies and partners in 

the Roanoke Valley region. As part of the 

linking innovation, the backpack is provided 

proactively and reactively. As a proactive 

innovation, the backpack is provided to 

those at risk of overdose, for example those 

leaving incarceration with a known SUD, or 

those leaving treatment in early stages of 

recovery and at risk of relapse. As a reactive 

linking innovation, the backpack is provided 

to those most at risk due to active use, in 

the process of accessing harm reduction 

services or in response to overdose or other 

SUD related health crises (Fig 7).

Figure 6. Overdose Kit Designed by ID Students

 Th i s  f i r s t  f u l l  protot ype  was 

eva luated by s takeholders including 

healthcare providers, EMS, law enforcement 

and harm reduction advocates, such as peer 

recovery specialists. These stakeholders 

did not raise any specific concerns about 

the design until the prototype and the user 

experience was completed. In the sections 

below, some of the pushback and necessary 

modifications that was made regarding the 

design and distribution of the backpacks 

have been mentioned.

3.2 C2C Project Implementation 

While the tangible symbol and useful 

function of the backpack inspired ensuing 

logistical planning, the CRCC workgroup, 

including the Virginia Tech public health 

Figure 7. Proactive and Reactive Referral Process

and policy team, recognized that the 

backpack’s intended use as a connecting 

instrument would only have impact if 

the care component met the individual’s 

needs and their readiness to seek services. 

Therefore, community partnerships were 

designed to provide a continuum of reactive 

and proactive services. In October of 2019 

the [University Name] team became aware 

of a grant opportunity managed by the 

University of Baltimore’s Center for Drug 

Policy and Prevention, Combating Overdose 

Through Community-level Innovation 

(COCLI). In partnership with community 

partners, Virginia Tech applied and received 

the grant to implement the C2C pilot project 

components.8  

8 Author Mary Beth Dunkenberger served as principal investigator on the grant program, and authors 

Elham Morshedzadeh and Kimberly Horn served as co-investigators.  
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 The COCLI grant funded: 1) the 

purchase of backpacks and mater ia ls 

provided in the backpacks; 2) peer recovery 

specialist services in two partner agencies; 

3) [University Name] project team support 

for implementation, ongoing engagement 

with community partners, policy navigation 

and dissemination, data collection and 

evaluation, and ongoing development of 

backpack prototype design. Within the 

first six months of the grant, the research 

team developed a brief assessment that 

was completed upon distribution of the full 

backpack, and a longer intake assessment 

completed by harm reduct ion service 

providers and clinical service providers 

when PASU agreed to case management 

services. These assessments have been 

extremely valuable to better understand the 

dynamics and needs of the target population. 

The grant period was originally for one year, 

however with the onset of the COVID-19 

pandemic, the grant was extended to August 

30, 2021. In the Fall of 2021, the research 

team applied for another round of funding 

and has been awarded another grant for 

the December 1, 2021 to November 30, 2022 

timeframe (Fig. 8).
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Figure 8. C2C Project Timeline

With the new grant award, the C2C team 

cont inues distr ibut ion of the off-the-

shelf backpacks, ongoing and evolving 

partnership development for reactive and 

proactive referrals, facilitation to expand 

housing resources for PASU needing more 

stable living conditions and for those in 

early stages of treatment and recovery. 

Funding will also allow for manufacture and 

field testing of 50 - 100 of the innovatively-

designed TRI-PACKS with both PASU 

and lay consumers to further assess the 

usability and marketability of the backpack. 

Ongoing engagement with community 

stakeholders has been central to early project 

implementation and ongoing assessment of 

the pilot program effectiveness. Through 

this engagement, innovations have been 

adapted when needed to achieve the goals of 

reducing harm and connecting individuals 

to treatment services. 

3.3. Lessons Learned and Adaptations to 

the Program Design

 As noted, the full-size backpack was 

designed for those at high risk of overdose 

and who are homeless or housing insecure 

and was initially stocked with injectable 

naloxone, hygiene kits, clothing and sleeping 

supplies, mobile power banks, water bottles, 

and referral information to services. At the 

onset, community distribution partners 

were to include law enforcement, EMS, harm 

reduction and treatment providers and EDs, 

who would distribute injectable naloxone as 

provided by a community harm reduction 

agency with a physician’s standing order 

for distribution. 

 Upon implementation, this plan faced 

several barriers. The first complication 

was that, though first responders were 

among those who suggested a backpack 

as a connection to services, when more 

broadly introduced to front line officers 

and EMS providers, there was a perception 

that provision of the backpacks to PASU 

constituted a reward for harmful behavior, 

and often illegal actions. A second challenge 

was the interpretation that the provision of 

syringes with the overdose kit constituted 

supplying drug paraphernalia, though 

the syringes were of a gauge intended for 

intramuscular use, rather than intravenous 

inject ion. While syr inge exchange in 

Virginia was legally authorized in July 2017 

by state certified comprehensive harm 

reduction programs, the law required 

approval by local law enforcement. Law 

enforcement agencies throughout the state 

have been slow to approve, with only five 

such programs statewide in March of 2022. 

The harm reduction provider supporting 

backpack production and distribution 

was not approved for syringe exchange at 

the time. A final barrier realized during 

the early implementat ion phase was 

concern and confusion among a number of 

community partners regarding the training 

and recordkeeping requirements for the 

provision of naloxone. While there were 

policy efforts at the state level to broaden 
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access, these changes were not effectively 

communicated to local agencies.

These barriers manifested in February and 

March of 2020, just as the COVID-19 pandemic 

became a dueling and compounding crisis to 

the SUD crisis. Nonetheless, the stakeholder 

team continued to meet at least monthly by 

moving to virtual meetings. The backpacks 

and referral connections were shifted to 

other providers that frequently interact with 

individuals at risk of overdose including jails, 

homeless shelters, residential treatment 

providers serving low-income individuals 

and drop-in centers. The backpack and 

intake assessments have further enabled 

adaptation as needed. 

 To address the dual concern of use 

of the intramuscular form of naloxone and 

the requirements for training and record 

keeping, the stakeholder group enlisted 

the guidance of a supervisory pharmacist 

working for a large regional health system, 

a representative of the regional health 

department, and the regional behavioral 

health agency. Collectively, this group 

reviewed state law pertaining to naloxone 

training and distribution, specif ically 

seeking to leverage the state’s program 

known as REVIVE!, the opioid overdose and 

naloxone education program for Virginia, 

operated by the state behavioral health 

agency (VDBHDS, 2022). As COVID-19 began 

to limit in-person training opportunities, the 

agency worked quickly to advance virtual 

training opportunities. 

 On March 19, 2020, the state health 

commissioner issued a revised statewide 

standing order, which enabled an expanded 

group of agencies and professionals to 

provide REVIVE! training and distributing 

Narcan, the nasal spray formulation of 

naloxone. Leveraging these policy changes, 

the C2C project  shi f ted to prov id ing 

the backpacks stocked with supplies to 

community partners and facilitated the 

applications and processes necessary for 

the community partners to provide REVIVE! 

training and to access no cost Narcan 

provided by the state health department.  

Additional COVID-19 challenges included 

delays in advancing manufacture of the 

original backpack design, loss of engagement 

with first responders, and spikes in overdose 

that have been correlated with the pandemic 

nationally (Baumgartner & Radley, 2021). 

The project team collaborated with a local 

nonprof it manufacturer who employs 

individuals in recovery from SUD and those 

with mental, intellectual and physical 

disabilities to determine the scalability of 

the design. Since the first version of the C2C 
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Figure 9. The “Lite” Drawstring Backpack

backpack was designed by hand without 

considering the design limitations and 

opportunities related to manufacturing 

processes, some minor changes in patterns, 

materials and the order of sewings were 

applied by the local manufacturer. It 

is expected that these changes would 

be specific to each manufacturer, their 

facilities and production equipment and 

the number of bags requested. As the 

researchers were preparing to produce a 

sample of the backpacks for field testing, the 

manufacturer had to close down operations 

due to COVID-19. 

 Some community partners requested 

a smaller backpack containing a few basic 

items, such as Narcan, face masks, hand 

sanitizer and referral information, for 

people who were housing secure but in 

need of resources, which led to creating 

the design of the “lite” backpack. The lite 

backpacks were also easier to store for 

certain partners, including EDs with limited 

storage capacity, and by harm reduction 

programs whose consumers often return 

for case management and supplies. The lite 

backpacks were also very instrumental in 

providing referral information, face masks 

and Narcan during the C2C facilitated walk-

up REVIVE! events. The lite backpacks are 

simple, low-cost drawstring packs, with 

referral information printed directly on the 

back of the pack (Fig. 9). This adaptation 

helped the project team to understand 

that a backpack innovation could have 

broader implications in helping housing 

secure individuals and meeting the needs 

of community partners.

4. Discussion 

 The C2C pilot project provides many 

opportunities and lessons for designing 

innovations to address complex social 

problems that require act ion in local 

communities. The combination of tangible 

product, policy and practice design provides 

for a multifaceted examination of human 

connection and impact, particularly in the 

area of health and human services (Beckett 

et al., 2018). 

4.1. Tangible Design as a Linking and 

Sustaining Innovation 

 This case study illustrates how design 

and policy innovations at the nexus of public 

health practice, education and research can 

address the SUD crisis, a global issue. Calls 

for implementation research to study SUD 

treatment and other innovations include 

frameworks to “design implementation 
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strategies, effectively adapted to the broad 

context” that include “design and testing 

of predictive models to assess likelihood 

of effective implementation and prospects 

for sustainability while taking into account 

salient contextual factors” (Damschroder 

& Hagedorn, 2011, p. 194). While not a 

treatment innovation, the backpack designed 

through the project facilitated access to 

SUD treatment and could be considered an 

adaptable component of an evidence-based 

innovation in this context. 

 Design i s  bes t  ach ieved when 

integrating broad expertise; to maximize 

social and cultural impact as a designer, 

it is important to not only consider the 

lifecycle of a product, but also an appropriate 

business model (Bocken et al., 2016). In 

identifying a target market and commercial 

production model for the C2C backpack, 

social impact investing, cross-subsidization, 

and charitable giving models are considered. 

Product-cost cross-subsidization is the 

strategy of pricing a product above its 

market value to subsidize the loss of pricing 

another product below its market value 

(Price, 2022). Cross-subsidization models can 

make products and services more accessible 

for low-income, base-of-the-pyramid 

(BoP) customers (Jahani & West, 2015). In 

some cases, it can also lead to inefficient 

production as a competitive market may 

not be able to sustain the initial charitable 

investment over the long run. 

 New or high-demand items may 

fetch a higher-than-average market price 

to partly subsidize the same backpack to 

be sold for below-average market price to 

vulnerable populations. A variation of this 

is to sell a “deluxe version” of the backpack, 

with extra, non-essentia l features, to 

the more aff luent consumer in order to 

subsidize the production and donation 

of a “basic essentials” backpack to the 

target population. Other potential pricing 

schemes to support the production of the 

C2C backpack include a buy one, donate one 

model, where the customer pays a retail price 

that covers the cost of a second backpack 

for donation to the target population. The 

“one-for-one” philosophy has been growing 

since Toms Shoes popularized it starting 

in 2008 (Frenkel, 2012). In another pricing 

model, the backpack could be sold at a sliding 

scale price based on the customer’s ability 

or willingness to pay, with a set minimum 

price in place to recoup some or all of the 

production costs. Other opportunities to 

finance production of the backpack include 

grants, fundraising and crowdsourcing, 

organizational and customer memberships, 
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and business co-operatives. Partnering 

with high profile corporate partners in the 

outdoor textile and equipment industry 

could attract financial backing and increase 

public awareness of the product.

In each of these pricing models, consumer 

education about the multipurpose function 

of the backpack and the social value of 

the backpack purchase will likely attract 

customers who believe in the cause and 

may increase their willingness to pay for 

the product. In addition, the customer must 

trust that their contributions are being 

directed to the cause. This trust can be 

cultivated by showcasing backpack recipient 

stories, creating an online website where 

the customer can learn more, and having 

transparent mechanisms in place for the 

customer to see the impacts of their specific 

donation, such as having a backpack registry 

or a featured local organization each month 

that will receive donated backpacks to 

distribute to the target population.

 There is also, however, potential 

for a social impact product to be undercut 

by competitors who can more cheaply 

sel l the new, high-demand, or deluxe 

items. It can lead to a race to the bottom 

to source items as cheaply as possible in 

order to make the largest profit margin 

for the charitable cause, which could have 

labor rights and environmental resource 

implications. Mission drift can also occur 

as the enterprise scales up (Brest & Born, 

2013). Remaining true to the mission and 

integrating opportunities for input from 

the target population as well as customers, 

setting up mechanisms for convenient 

product repair, using sustainable materials 

such as hemp, closing the loop through 

material recycling and reuse, and ensuring 

fair labor conditions to produce the bags 

will signal a comprehensive commitment 

to social impact. 

4.2. Implications for Design and Policy 

Research and Praxis

The C2C project innovations of improving 

linkages to harm reduction, treatment and 

recovery services served to uncover and 

better understand perceptions and different 

points of view related to the causes of and 

solutions to addiction and substance use 

harms. Many stakeholders involved in harm 

reduction and treatment services value 

meeting the individual with addiction where 

they are in their readiness for treatment, 

advocating that harm reduction to keep 

individuals alive and as healthy as possible 

is part of the continuum of care (SAMHSA, 

2022). However, first responders and ED 

providers who witness a revolving door of 

crisis among the same group of individuals 

may desire to push the individual from 

where they are into treatment. For instance, 

during early engagement with the RVCR, 

some law enforcement representatives 

suggested a policy that would force civil 

commitment to residential treatment for 

individuals with addiction. Those at the 

nexus of policy and practice design have 

the opportunity to bridge these differences 

without forcing constituents to reside on 

one side of the bank or the other. 
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 Bridging Ideological Differences - 

Implementing policy and programs across 

ideological differences is often a noted 

complexity of governance in a distributed 

federalist system, where policies that 

become authorized and normalized in 

one locality may not be legal or valued 

in another (Cerna, 2013). At one point of 

early engagement with the RVCR, a harm 

reduction advocate suggested an emerging 

program known as Law Enforcement 

Assisted Diversion (LEAD), where police 

officers are given discretionary authority 

to direct those committing minor crimes 

to community-based services, rather than 

arrest and incarceration (LEAD Bureau, 

2022). As observed by a C2C project team 

member, the response of a criminal justice 

representative was, “well, this is not Seattle, 

Washington!” implying that while a practice 

and policy may be promising in one locality, 

local stakeholders need to be well-informed 

of its pros and cons and ready to adopt it in 

the local context (Head, 2008). An effective 

engagement pract ice is to br ing peer 

professionals who have successfully adopted 

in innovative practice in one locality, to 

engage with their peers in the community 

considering implementation. However, it 

is important to consider whether the same 

policy, resource and cultural contexts are 

relatable as well (Sallis, 2006). 

 Balancing control and f lexibility 

in innovat ion  -  Another cha l lenge in 

establishing a community-centered and 

evidence-based study for new innovations 

is the difficulty of conducting longer-term, 

quasi-experimental and semi-controlled 

studies with the target population, including 

individuals who are hesitant to enroll and 

remain in studies due to fear of criminal 

charges for active substance use, or unstable 

living conditions leading to attrition (Scott, 

2004). The formative work done to date by 

the research and design team included 

an iterative/agile process to define and 
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redefine the criteria with which to evaluate 

prel iminary impacts of the program 

innovations, including the backpack and 

referral cards, as well as the peer recovery 

specialists embedded in the community. By 

partnering with community organizations 

in direct contact with the target population, 

the research team is now exploring how 

this formative work in building trust and 

program recognition can lead to more 

formal, longitudinal studies in the future 

(Zhang, 2014.).

 As a pilot program, the C2C project 

has been intentionally nimble in applying 

and adjust ing l inking innovat ions as 

needed in response to stakeholder and 

community needs. In addit ion to the 

primary adjustments made during the early 

implementation phase and ref lected on 

previously, other modifications including 

additional product design, enabling partner 

d iscret ion, and expanding Na loxone 

distribution and access. With the grant 

extension, the research team was also able 

to support a study of recovery housing needs 

and launch two additional pilot initiatives. 

As discussed in Section 3.3 adaptations 

of the lite backpack and f lexibility of  

partners to determine whether and how 

to include Narcan or naloxone, provided 

responsiveness to community needs, and 

the partners ability to best meet individual 

needs. These nuances manifested through 

ongoing conversation with community 

par tners and led to iterat ive product 

development and distribution strategies to 

address each of these concerns, reflecting 

convergent and divergent design process 

principles (Design Council, 2022). 

 Rewards in Policy and Program  Design 

-  For some stakeholders, the backpacks were 

perceived as “rewards” for the criminalized 

behavior of drug use, illuminating the need 

for further policy regarding professional 

engagement and cross agency education 

of healthcare and community service 

providers on effective strategies to engage 

people w ith SUD t reatment.  Lack of 

trust of authority figures and healthcare 

providers due to negative past experiences 

can impede individuals in active use from 

seeking help (Havnes & Skogheim, 2019). 

Related to rewards as a linking mechanism, 

recent evidence suggests that contingency 

management, which encourages individuals 

with small monetary sums to stay engaged 

in t reatment innovat ions,  increases 

individuals’ participation in group therapy 

and treatment, particularly for cocaine 

and/or amphetamine stimulant addictions 

(Davis et al., 2016; De Crescenzo et al., 2018; 

Goodnough, 2020). Stimulant addictions 

are not current ly widely treated with 

medication-assisted treatment (MAT) using 

the same FDA-approved medications for 

opioid addictions, and thus pose a significant 

treatment and recovery challenge. Fairley 

et al. (2021) note that “clinicians should 

aim to provide whatever MAT is feasible 

in their set t ing and to supplement it 

with CM [cont ingency management]. 

Following the model of the Affordable 

Care Act, policy makers can support these 

efforts by establishing these treatments 

as permanent, adequately remunerated 

benefits in public insurance programs (e.g., 
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Medicaid and Medicare) and by enforcing 

parity regulations that require its coverage 

in private insurance programs. Expanding 

CM would also be facilitated by exempting 

the small rewards it provides to patients 

from anti-kickback provisions in state and 

federal law” (p. 774). 

 Following the same principles as 

contingency management, when individuals 

receive a backpack stocked with useful 

supplies from a harm reduction organization, 

the local jail during their release from 

incarceration, or from a medical provider 

in the ER upon discharge, it may improve 

the individuals’ experience interacting with 

these community stakeholders and mitigate 

potential for new trauma. In the case of the 

harm reduction organization, the goal is that 

the backpack recipient will have a positive 

perception of the visit and so will want to 

return to seek out additional harm reduction 

supplies, support, and to eventually request 

a referral to a treatment provider.

Launching new initiatives - Throughout 

the pilot project timeframe, C2C project 

stakeholders have consistently identified 

housing as a significant barrier to achieving 

the stability necessary for individuals to 

reduce substance use and be successful in 

treatment and recovery. The COCLI grant 

no cost extension allowed the C2C research 

team to partner with the RVCR to conduct an 

assessment of the recovery housing needs 

in the Roanoke Valley region and to develop 

preliminary strategies to address housing 

needs. The study is currently being used to 

support implementation of the proposed 

strategies by a special workgroup of the 

RVCR. 

 The backpack and referral cards 

served as tangible symbols of a multi-

s takeholder par tnership and l ink ing 

mechanism focused on increasing access 

to harm reduction resources, peer recovery 

specialists, and treatment options for 

individuals with SUDs. The ongoing cross 

sector engagement and exploration of 

gaps in services among stakeholders has 

resulted in several additional pilot programs, 

including a Reentry to Recovery forensic 

discharge planning program between the 

regional jail and local treatment providers, 

as well as a Responders for Recovery pilot 

program between a local EMS agency and a 

community health clinic that connects peer 

recovery specialists to individuals involved 

in a SUD-related emergency response. 

 These pilots aim to close gaps in 

the continuum of care where individuals 

who are at high risk of relapse or overdose, 
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such as upon release from incarceration 

or following a previous overdose incident, 

are more directly connected to resources 

and make personal contact with treatment 

providers and peer recovery specialists. 

Initial evaluation of the pilots as well as 

findings from the literature suggest these 

innovations should be formally integrated 

into correctional facilities and EMS protocols 

and codified in state and federal policy to 

build systemic capacity (Champagne-

Langabeer et al., 2020; SAMHSA, 2017).

5. Conclusion and Next Steps 

 The intent iona l C2C design as 

formative and adaptive in nature has led 

to expansion of innovations and additional 

pi lot projects.  These expansions are 

ref lective of the C2C research team and 

stakeholders’ improved understanding that 

to improve the connection between people 

with SUD and the community, the team 

needs to consider range and complexity 

of factors impacting this population’s 

vulnerabilities, such as homelessness, 

lack of resources, incarceration, history 

of trauma and stigma, and educational and 

vocational challenges that limit individual 

potent ia l  and ex terna l relat ionships 

(Miller-Archie et al., 2019). While much 

attention is focused on individual risks, 

the team also needs to understand the 

opioid crisis in a broader societal context. 

In each step of development, there is room 

for modifications based on the various 

variables related to the unique needs of 

each community. 

 The research team is investigating 

other design strategies for increasing 

access to Narcan, such as installing vending 

machines in highly-trafficked areas used by 

the target population and/or their friends 

and family members. One impediment to 

doing so remains state-level policy regarding 

how distr ibution of the medicat ion is 

tracked for each individual who receives 

it, which is both a confidentiality and 

data management challenge. Evaluating 

the ef f icacy of the vending machine 

concept, such as tracking the amount of 

Narcan distributed and more critically, 

extrapolating the number of overdoses 

reversed as a result (Langham et al., 2018), 

can inform standard policy regarding 

the placement and implementation of the 

vending machines as a design innovation.

 We intend to seek additional funding 

to support innovations initiated during 

the pilot program; the goal is to gain more 

empirical knowledge of the touchpoints that 

lead to successful access to services and 

ultimately treatment and recovery. While 

it is increasingly understood that long-term 

wellness is best accomplished through 

a recovery ecosystem that addresses the 

multiple levels of the continuum of care, 

and the context of that continuum in the 

local community and the, getting there 

requires thoughtful and collective design of 

programs, policy and products that support 

individual and community wellbeing. 
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Abstract
Traditional design processes focus on humans/users and their needs which are rooted in their 
experiences. However, there is an increasing amount of emphasis being placed on community- 
related experiences and their impacts on human-product interactions (digital, physical, service, 
etc.). As such, the discovery process can benefit greatly from collaborative, participatory 
research and evidence- based design, which have become popular methods in the design and 
decision-making process. In the field of healthcare design, these approaches are especially 
important. Designing a classroom experience that involves multiple faculty and industry 
professionals, while simulating real-world, community- focused scenarios, can be crucial to 
developing the skills young designers need to succeed in this field after graduation. In this paper, 
we took a look at the processes, successes, and lessons learned over several semesters from a 
collaborative, healthcare design course involving industrial design and biomedical engineering 
students at Virginia Tech.

Keywords: Community-Centred Design, Participatory Design, Healthcare, Design Education, 
Community Based Participatory Research

1.INTRODUCTION

 Our profession has begun a shift away 

from focusing only on user-centered design 

(Forlizzi, 2018), and designers have broader roles 

in designing experiences, systems, services, 

crafts, and many others. Even so, the common 

variable among all of those areas is still users/

people. People tend to define themselves by the 

communities they belong to and are related to 

(Merriam-Webster. n.d.), and these communities 

can impact people’s behaviors, decisions, and 

interactions with any design (MacQueen et al., 

2001).

 Exploring design from the community 

point of view is also a proper avenue to advocate 

for diversity, equity, and inclusion (Soni et al., 

2022, Wallerstein & Duran, 2010). Community-

Based Participatory Research (CBPR) has been 

used as a valuable and reliable method in social 

science and healthcare topics for decades 

(Liamputtong, 2019). Especially within the field 

of healthcare, understanding each community 

and its needs are essential aspects of research, 

especially when exploring the most reliable and 

effective ways of communication (MacQueen et 

al., 2001). The success of this approach is rooted 

in community engagement principles (Chen 

et al., 2020), which we will discuss in section 

4. Healthcare and its related topics are one of 

the growing areas for designers, and with an 

increasing demand for healthcare solutions 

(www://health.gov/), industrial design programs 

in universities can make this area a strong path 

for the future of the profession and education 

of the students. This requires educators to 

explore the possibilities of utilizing a more 

comprehensive range of teaching strategies 

and tools in research and design (in some cases 

unconventional to industrial design). In this 

paper, we will take a look at the pedagogical 

shift that can evolve the learning experience 

for students by considering transdisciplinary 

work, experiential learning, and community 

engagement as three fundamental pillars in this 

transition, as they relate to healthcare design.

2. MULTI/INTER/TRANSDISCIPLINARY STYLES 

IN TEACHING

 Topics related to healthcare and public 

health are complex by nature (Gómez Puente 

et al., 2013), and the goal is to discover/create 

the most appropriate solutions for the world’s 

complex healthcare issues. To understand, 

explore and solve these problems, designers 

must consider the needs of humans and their 

communities. (Choi & Pak, 2006). Working on 

these topics requires the capability to collaborate 

with a team of people with diverse expertise. 

In the classroom, simulating the kinds of 

experiences that focus on interdisciplinarity and 

the real-world issues of communities creates an 

environment where students can be immersed 

and find novel and effective solutions (Self, et 

al., 2019). However, fostering a proper learning 

environment that encompasses all the new 

critical thinking skills and requirements while 

maintaining the ability-to-make in the traditional 

design definition requires reshaping the studio 

teaching setting.

 Within a professional company or 

research team that works on complex projects 

(e.g., healthcare), the role of each person is 

clear, and each member has expertise in at 

least one discipline. Also, the company’s basic 

structures, such as working hours, location, 

equipment, budget, etc., tend to closely follow 
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within an educational setting (in this case design, 

biomedical engineering, and medicine [a]) can 

collaborate on a project. Each of these faculty 

is a member of a larger community in their 

discipline [b], which can help them to design 

this type of collaborative educational experience 

either in the form of a module (short course), full 

course, design sprint, or a single undergraduate 

project [c]. As shown in Figure 1, section C, this 

system is developed and facilitated through close 

communication and collaboration between 

faculty. And even though this is a collaborative 

process, the roles and the responsibilities for 

each faculty can differ in each stage. One role 

might be more dominant in one stage, and 

another might take charge in another stage. The 

important thing is to be open, communicative 

and flexible, as this also serves to model healthy 

work habits for the students.

the project definition and its requirements. With 

these aspects in mind, if two or more academic 

disciplines can simulate this same experience 

for undergraduate students, it allows the 

students to adapt and broaden their intellectual 

horizons while learning how to interact with 

other disciplines. This process will help them 

gain collective knowledge about that subject 

beyond their individual perception, which 

would not be possible without this collaborative 

setting (McMurtry & Gagnon, 2013). At the same 

time, they will also experience first-hand the 

challenges and obstacles that can result from 

working with other disciplines.

For creating this setting/experience, faculty 

need to consider curriculum principles and 

requirements in each discipline and come up with 

a time frame and a new design for the course/

project that fulfills the traditional definitions for 

disciplinary infrastructures but also fits with the 

interdisciplinary practice objectives. As Douglas 

Kaufman, David M. Moss, and Terry A. Osborn 

mentioned in their book, Beyond the Boundaries: 

A Transdisciplinary Approach to Learning and 

Teaching (Praeger, 2003), humans created these 

artificial boundaries in the educational system in 

order to turn knowledge into digestible bites for 

students. Consequently, each discipline creates 

a narrow perspective of knowledge that does not

 

provide a realistic experience for the students 

(Kaufman et al., 2003). However, it is plausible 

to reshape the curriculum, pedagogy, and 

assessment to fit this narrative and its goals in 

cases dealing with teaching research and design 

for complex topics such as healthcare. Other 

impacting factors include sharing resources 

(technical or human), similar complex topics that 

require different points of view, and professional 

settings that require individuals to work with 

others in an increasingly globalized world (Baker, 

2015; Klein, 2018)

To better illustrate this setting, Figure 1 shows 

how faculty from three hypothetical disciplines 

Figure 1 Transdisciplinary teams and the educational design process1

1 This illustration is based on a cross-listed course that has been running for the past 3 years at Virginia 

Tech. 

 For faculty designing these experiences 

for students, keeping the balance in the overall 

process between the team members and 

disciplines is essential. In the case of design for 

healthcare, the complex nature of topics requires 

teams of subject-matter experts in various 

professions to work and collaborate. For example, 

in our cross-listed course comprised of industrial 

design (ID) and biomedical engineering (BME) 

majors1, students were organized into teams of 

three BME and two ID students. In the stages of 

the design process that were related to human 

interactions, ergonomics, and user experience, 

ID students took the lead. For topics related to 

technologies and regulations, BMEs shouldered 

more of the load.

 However, this does not mean they were 

working separately at any stage of the process. 

(Author, 2021)

 In this example, BME and ID faculty 

designed the course content and process 

(lectures, regular meetings, assignments, 
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clinical immersion, site visits, etc.) to provide 

the ultimate interactions for the students while 

respecting the professional knowledge of each 

major. One important goal was to practice 

effective communication that helped them 

consider different perspectives and make 

collective decisions. While their new knowledge 

in these areas expands, they also learn how 

effective communication, open-mindedness, 

and flexibility leads to more innovative solutions/

deliverables.

Figure 3: Access to Professional Industry Settings

1 Gerofit is an exercise program that promotes health & wellness for Veterans. Participants in the program 

have demonstrated improved health, mental, physical function and well-being. (https://www.va.gov/

GERIATRICS/pages/gerofit_Home.asp,

 Looking back at Figure 1. each faculty 

member has a network of professionals with the 

potential to become a viable link to a professional 

setting and its resources (Figure 3). An innovative 

course with access to academic resources that is 

focused on a real-world problem can persuade 

industry and healthcare collaborators to form a 

long-term partnership/sponsorship with these 

programs. For example, in our cross-listed course 

at Virginia tech, ID and BME partnered with the 

Walter Reed Army Medical Center in Bethesda, 

MD, the Carilion Clinic Center for Simulation, 

Research, and Patient Safety, and the Salem VA 

Medical Center in Salem, VA. This collaborative 

partnership enabled faculty to provide students 

with opportunities for clinical immersions 

and interactions in three clinical departments: 

Nephrology, Podiatry, and Gerofit2 (a physical 

activity program for seniors). Students could 

visit and observe these three departments in 

person, learn about a variety of technologies, and 

develop possible solutions while interacting with 

each other and professionals while completing 

the required tasks and practicing the skills for 

this course.

Figure 2: Left, First dialysis center visit 2022; Right, A lecture by a healthcare professional to 
transdisciplinary teams of ID and BME students, 2020 (Morshedzadeh et al., 2021).

3. EXPERIENTIAL LEARNING

 In order to foster an environment that 

enables the students from different disciplines to 

collaborate and practice using their disciplinary 

knowledge, there is a need for projects with 

defined goals and objectives. Scientists and 

researchers use Experiential Learning (EL) 

methods such as case study exercises, simulation 

exercises, and case competition in healthcare 

and public health (White et al., 2018). EL has 

also become a popular teaching methodology 

in university programs, including design and 

innovation, which can increase learners’ learning 

motivation (Liu et al., 2019). EL is the process 

of creating knowledge through transformative 

experiences and involves a continuous cycle of 

doing, reflecting, learning, and testing (Kolb, 

2015). These characteristics make EL a perfect 

fit for tackling real- world problems while 

teaching interdisciplinary teams (Seow et al., 

2019). Through these endeavors, students develop 

the skills necessary to collaborate, recognize 

unforeseen challenges, and solve open- ended 

problems (Singh et al., 2018). Building confidence 

in these areas is crucial for preparing industrial 

designers to focus on healthcare design in post-

graduation professional roles. For this goal, 

they must learn to collaborate with biomedical 

engineers, business experts, and clinical 

professionals while navigating complex user 

and stakeholder journeys to develop innovative 

healthcare solutions.

 It should be noted that simulating a real-

world healthcare problem, its circumstances, 

and the scenarios involving personnel can be 

costly, time-consuming, and complex. Therefore, 

creating a setting that fosters experiential 

learning for multiple academic disciplines in 

this field requires a significant commitment 

from all parties involved in this industry.
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3 TEAM Malawi is a multidisciplinary collaboration of industry professionals, faculty and students based 

on a community wellness model of health, designed to meet the challenges of a developing nation 

through an approach of community-based participatory research, design, and pedagogy.

and professionals in designing a solution for 

“Improving AV Subcutaneous Access” (a selected 

need within nephrology). Their experience 

during the course prepared them to maintain 

and extend their connection with subject 

matter experts (industry and medical) towards 

prototyping and testing their design. This 

approach to teaching can help them improve 

the students’ cognitive, interpersonal and 

intrapersonal competencies (Seow et al., 2019).

4. COMMUNITY ENGAGEMENT

 Universities can be one of the positive 

core entities of a city’s infrastructure if 

community members become engaged with 

university activities and events (Bruning et al., 

2006). This can create a significant source of 

diverse knowledge within the community, and 

while the EL method provides an exceptional 

educational experience for students, its 

intersection with community engagement and 

collaboration can enable direct interaction 

and, in turn, a deeper understanding of the 

stakeholders involved (Thamrin et al., 2019). 

Also, the collaborations between academia 

and communities have become an attractive 

addition as EL and rethinking the purpose of 

education and its practical impacts on society 

grows (wellbeing, economics, and environment) 

(Clifford & Petrescu, 2012). Integrated with 

community engagement, EL can be interpreted 

as a type of service-learning that focuses on 

fostering a community- based project for ID 

students’ practical learning and their reflections 

on their individual experiences (Salam et al., 

2019). Topics like this can lead to a remarkable 

growth in student learning objectives, such 

as working in/with diverse groups, civic 

engagement, critical thinking, and cross-cultural 

awareness (Spear et al., 2020).

 In order to provide the infrastructure 

for community engagement, the process should 

have three steps:

1) introducing students to interdisciplinary team 

projects, 2) exposing them to stakeholders and 

industry professionals’ critiques, regulations, 

and etiquettes, and 3) guiding them through a 

semester-long project that offers an immersive 

experience with community engagement. Senior 

thesis projects, by nature, are an excellent vessel 

for integrating these three cores. For example, 

in Figure 4 you can see two healthcare-related 

projects that were integrated with our ID senior 

thesis studios. On the left, “ZIDA: Neonatal 

Harness” (for monitoring vital signs in infants) 

was designed by two industrial design students 

in collaboration with multiple faculty and 

industry professionals in TEAM Malawi3 as well 

as students from Biological Science, Mechanical 

Engineering, Masters of Public Health and the 

Carilion Medical School. This design’s first 

prototype (second image from left) was used in 

clinical testing on infants in Carilion Children’s 

Hospital in Roanoke, VA. The second iteration 

(first image on the left), which was designed by 

a second interdisciplinary team, was tested in 

Malawi in spring 2022, with community members 

in the actual environment.

Figure 4 Images from students’ clinical immersion experience in April 2022 and March 2020.

 Also, in addition to these visits, medical 

and other industry professionals provided 

lectures to students on various topics related to 

these criteria. In Figure 5, you can see the course 

layout that was offered to the Industrial Design 

and Biomedical Engineering students.   

An interdisciplinary, experiential learning 

program can create a unique opportunity for 

undergraduate students. A program like this 

creates the space for the students to continue 

the work and projects with medical devices and 

service development professionals outside of 

the usual class format and length. In our case, 

an interdisciplinary team group of students 

who enrolled and passed the course continued 

their collaboration with external partners 

Figure 4 Images from students’ clinical immersion experience in April 2022 and March 2020.
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students had the opportunity to hear and discover 

key insights from local midwives in Malawi, a 

location and environment none of the students 

had had prior experience with. These midwives 

routinely walk miles to visit pregnant women, 

most of whom are uneducated and do not trust 

physicians from “the outside.” It was important 

to understand the midwives’ struggles in helping 

pregnant women with their immediate needs, as 

well as empowering them with better education 

about their bodies, conditions and health.

 Here in Figure 8, we illustrated how 

a water filtration technician who works in a 

dialysis center has more to offer because of 

being their mother’s primary caretaker who has 

type 2 diabetes. Also, them, being a member of 

the LGBT community adds another level to the 

designer/student team’s knowledge that can affect 

their decision-making process and its result.

 Here in Figure 8, we illustrated how 

a water filtration technician who works in a 

dialysis center has more to offer because of 

being their mother’s primary caretaker who has 

type 2 diabetes. Also, them, being a member of 

the LGBT community adds another level to the 

designer/student team’s knowledge that can affect 

their decision-making process and its result.

Figure 7 Left: “ZIDA Neonatal Harness”, Designed by: Amber Baden Lopez, Shiva Challa, John Harris, 
Kristen Merrifield, Emilie Baker, Colleen McDonald, Caitlin Steen, Spring 2018. Second from left: 
Designed by Dana Werlich, Spring 2020. Community collaborators: TEAM Malawi, Judy Chen, Faculty 
Advisors: Elham Morshedzadeh, Andre Muelenaer, Akshay Sharma, John Bird. Right: “Swensak: 
Building a Better Kit”, designed by: Laura Haggerty, Nicole Norris, Fall 2017. Community collaborators: 
Sara Simeunovic, Nadine Brunk, Junior Beauvais, Faculty advisors: Elham Morshedzadeh, Andre 

Muelenaer, Akshay Sharma.

The two images below on the right show another 

concept designed by senior ID students, which 

addressed certain community and user needs 

related to the home-birth process in Haiti. The 

student design was widely accepted by the local 

community members and midwives. Neither of 

these projects and their outcomes would have 

been possible without the strong connection 

and collaboration between the community 

representatives and university partners.

 Through this type of experience, the 

student/designer can be exposed to a series of 

deep interactions with a range of stakeholders. 

These communications can provide new points 

of view, insights, vocabulary and knowledge that 

can have a long-term impact on the project and 

even the future career path for the student. This 

interaction and understanding would not be 

possible if they (the students) simply followed 

traditional research methods such as developing 

persona profiles and sending out surveys. For 

example, in the “SwenSack” project example, 

Figure 8 who they can meet

 While this teaching style is rewarding in 

many aspects for all entities involved, creating 

a sustainable engagement between academic 

and community entities is still one of its biggest 

challenges. One way to maintain this relationship 

is to create satisfaction within a structure that 

helps the design outcome be implemented in the 

community. This is only possible if the plan is 

backed up by “policies and processes aimed at 

articulating a place of influence for community 

voices” (Mbah, 2019). A sustained engagement 

with a complex unit such as a community is 

possible with a united and committed group that 

values the community’s capacities in building 

and immerses in positively addressing the 

needs in each dimension (Clifford & Petrescu, 

2012). For example, the design in Figure 9 is a 

system developed in 2021 that includes physical, 

educational, and digital components that help the 

community (public and professionals) to address 

opioid overdoses. This solution was heavily 

influenced by deep and frequent communication 
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for reflection, dialogue and feedback from 

the community and other partners as well as 

students; and e) potentially evolving the project 

into long term/high impact endeavors that can be 

carried out for several years by different groups 

of students. (Culhane et al., 2018)

 Teaching design with a community 

focus requires educators to become more aware 

and responsive to community needs and the 

future needs of design education. Creating a 

living, growing, participatory- design system 

that integrates healthcare-focused experiential 

learning into traditional ID courses can lead to 

exciting new innovations and more opportunities 

for community-centered collaborative learning 

experiences for students. Settings similar to this 

give undergraduate ID students the chance to 

have a unique journey (figure 10) working with 

tools and techniques that might have not been 

available in a conventional setting.

Figure 9 “Connection to Care: Opioid Epidemic”, Designed by: Anna DiNardo, Blythe Rowe, Connor 
Howerton, Cristina Dunning, Wesley Rogers, Fall 2019. Community Collaborators: Mary Beth, 

Dunkenberger, Lawson Koeppel. Faculty Advisors: Elham Morshedzadeh, Akshay Sharma

with local communities (substance users, 

caretakers, healthcare workers, EMTs, etc.). 

This project resulted from a collaboration 

between Virginia Tech’s Institute for Policy 

and Governance and the Industrial Design 

Program. Later in 2021, this design was funded 

for production by a local manufacturer and 

tested in the community. Currently, the research 

team is working on manufacturing 100 units for 

a pilot study.

5. WHY DO WE NEED THIS?

 Teaching based on the trajectories 

described in this paper, and planning on a 

long-term pedagogical system with focus on 

healthcare and healthy communities, allow for 

a tremendous variety of beneficial interactions 

and experiences for students. This approach 

also require multiple complex procedures and 

steps of preparation in various directions, such 

as: a) introducing and adapting a nontraditional 

teaching approach into the traditional curriculum 

structure; b) developing collaborative liaisons 

with community partners in course planning to 

defining mutual goals, develop the syllabus and 

assignments, and formulate expected outcomes 

for all parties; c) building and maintaining 

relationships and effective communication 

throughout the course; d) designing the tools 

Figure 10 Yu’s journey

story, opens a new perspective to a topic that 

she would have not experience it in a traditional 

teaching setting. These are paths that can be 

crucial in training future designer who are 

more compassionate about the communities 

and impacts their design.

 Ultimately, our hope is that these 

experiences create students who are not just 

designers, but advocates for user needs who 

have a sense of civic responsibility and who are 

also highly sought after by companies who are 

making a real difference in our collective quality 

of life.
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Abstract
In order to prepare Industrial Design students for the realities of practice, it is essential they 
learn to collaborate with other disciplines as well as communicate and analyze context and 
information in various professional languages. This paper explains the theory and outlook 
shaping ID teaching methods, using some examples (research and design projects) from the ID 
program at Virginia Tech. Through these projects, we show the tools and means designed based 
on interdisciplinary approaches in teaching and also discuss their direct and indirect results. 
These examples include topics in healthcare design, public health, and user interaction design 
and evaluation; in collaboration with other academic fields and sectors, industry professionals, 
nonprofit organizations (or teams), with a community-based participatory approach. Within 
this study, we describe the process of investigating, practicing, and evaluating non-traditional 
teaching strategies to expose the students to experiential learning with a focus on an 
interdisciplinary professional environment. 

Keywords: Industrial Design · Interdisciplinary Teaching · Experiential Learning · Interdisciplinary 
teaching · Community-Based Participatory Research and Design
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interdisciplinary-practice principles using some 

examples (course, research and projects) utilized 

in the ID program at Virginia Tech. These examples 

include topics in Healthcare Design, Public Health, 

and User Interaction Design and Evaluation; 

in collaboration with other academic fields 

and sectors, Industry professionals, nonprofit 

organizations (or teams), with a community based 

participatory approach. 

 Within this study, we describe the process 

of investigating, practicing, and evaluating 

two teaching strategy categories aligning with 

the interdisciplinary concept; including a) 

Interdisciplinary Course Design (e.g. a nationally-

funded interdisciplinary teaching program for 

team-based design with biomedical engineers), 

b) Sponsored Project-Based Research, and/or 

Design. The overall goal of utilizing these non-

traditional teaching strategies is to expose the 

students to experiential learning with a focus on 

an interdisciplinary professional environment.  

2. Interdisciplinary Course Design 

 Incorpora t ing  in terd i sc ip l inary 

projects in academia is a common tool, but in 

industrial design programs they usually are 

limited to graduate students or a small group 

of undergraduate students selected by faculty 

and in some cases short term independent 

projects initiated by students which makes this 

opportunity very non-inclusive for students 

and unsustainable for programs. On the other 

hand, turning an interdisciplinary practice into a 

course can become an inclusive opportunity for a 

wider range of ID students to gain experience in 

collaborating with other disciplines and can be 

applied to various topics. Within each topic of such 

a course, the students get the experience of not 

1. Introduction

 Students majoring in Industrial Design 

(ID) get hands-on experience in systematic 

thinking, design thinking, and human-centered 

design [1] and are expected to have a variety of 

knowledge integrated from different disciplines 

and professions such as engineering, social 

and environmental issues, sustainability, 

ergonomic, business, aesthetics, etc. [2][3]. This 

makes Industrial design an interdisciplinary 

practice by nature, and studies show that having 

experience in interdisciplinary-based projects 

during their education can become a crucial 

skill for ID graduates. This style of projects will 

prepare them for the reality of professional 

practice with the ability to collaborate with other 

disciplines as well as communicate and analyze 

context and information in various professional 

languages. These experiences will also prepare 

them for a wide variety of professions in various 

fields such as service design, interaction 

& user experience design, IoT, sustainable 

design, and virtual & augmented reality [4][5]. 

While integrating different outreach paths and 

plans to collaborate with external resources 

(academic and professional practice) has been 

transforming the traditional ID curriculum, it 

also comes with various challenges that require 

designing strategies that consider students’ 

learning effectiveness [6]. In order to simulate 

the industry’s existing expertise interconnections 

in an academic setting embedded in curricula, 

having a cohesive team of collaborators is one 

of the primary requirements for such a project 

[7] which can turn this process into a time-

consuming task for faculty. In this paper, we 

explain incorporating available resources, and 

strategies for a sustainable format in teaching 
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exercising the dynamic existing interdisciplinary 

practices, and in this case the healthcare industry. 

Topics include contextual inquiry for medical 

device design with field immersion in podiatry, 

nephrology, and tele-gerofit (exercise program 

using clinical telehealth), data analysis and 

visualization, and needs prioritization based on 

regulatory, reimbursement, and market factors 

[8]. Our post-course evaluation initial results 

(students survey) indicated an agreement to strong 

agreement with statements linked to the quality 

of course learning objectives. (Figure 2.)

various professional individuals and healthcare 

organizations collaborating with us to make this 

course possible. This course provides the chance 

for students (approximately ~15 students) to 

interact not only with users but also to collaborate 

with the U.S. Department of Defense (DoD) and 

Veterans Affairs (VA) clinics and laboratories to 

discover unmet needs and develop innovative 

solutions related to veterans’ healthcare. In 

this course, we foster an environment that 

trains industrial design students to experience 

interprofessionalism, while understanding and 

only working with other disciplines (students, 

and professors) but also possibly working with 

professionals and experts on the topic. Although, 

designing and creating courses like this requires 

commitment from different parties (academic 

and professional) and in some cases dedicated 

budgets in order to turn it into an experiential 

learning experience; various channels exist to 

obtain the required budgets and here we will 

discuss two of the most common ones.

 In the first method, private collaborators 

will sponsor a course in a topic directly related 

to their practice, and because of their fluid 

nature, design studios have the potential to be 

designed based on the sponsoring collaborator’s 

interests. For example, the junior year students 

(approximately ±33 students) in the ID program 

at Virginia Tech have been collaborating with 

SFCS Inc. and architecture firms in Roanoke, 

Virginia, and Warm Hearth Village, a retirement 

and assisted living facility for the past 11 years. 

Within this program the students get to work 

with and learn from professionals dealing with 

“aging in place” and access to and interactions 

with experts in this field has been facilitated. 

They also have the opportunity to experience 

community-based participatory research and 

design, and understand the importance of its 

impact on interdisciplinary practices. In figure 

1. you can see some examples of the analysis and 

design process such as participatory research and 

persona creation that was produced by teams of 

students during an 8-week project.   

 In some cases, the course can be funded 

by scientific or academic organisations. There are 

various calls for grants and funds that specifically 

are sponsoring interdisciplinary initiatives in 

education or that can be used in promoting and 

exercising interdisciplinary practices. Industrial 

Design Faculty at Virginia Tech in collaboration 

with the Biomedical Engineering and Mechanics 

Department formed an interdisciplinary course 

for needs identification in healthcare, funded by 

the National Institutes of Health. Since this is a 

course designed in healthcare, in addition to the 

two academic disciplines involved, there are also 

Fig. 1. Top left, Testing the prototype pieces with the users, Top right, Persona profile 
creat-ed based on several interviews with experts and professional collaborators as 

well as primary users. Bottom, User observation. 

Fig. 2. Faculty and Students using eye tracking tools during one of the 
classes in “Needs identification in Healthcare” course, Spring 2020.
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students who were trained and educated in “Needs 

Identification in Healthcare” courses were able to 

become an important asset in a research study in 

pediatric telemedicine that later was awarded by 

the National Center for Advancing Translational 

Sciences of the National Institutes of Health under 

Award Number UL1TR003015. (Figure 3.)

in the proper and needed skills related to the 

topics. As has been mentioned in section 2 one 

of the tools that can help the students to become 

familiar with interdisciplinary projects is to 

create an introductory course that prepares 

them to become a qualified member of a 

research team. For example, in our case the 

3. Collaborative/Sponsored projects

 Industrial designers usually are members 

of interdisciplinary creative teams as user 

re-searchers and problem solvers. Academic 

space provides great chances of working with 

other disciplines for the ID programs to foster 

experiences working in interdisciplinary 

projects. Project-based interdisciplinary 

collaboration is a common tool that has been 

used in ID programs in various formats and 

lengths, for example sponsored independent 

projects brought by external resources, or 

collaboration in community-centered research 

based projects to improve public health. Usually 

these types of projects require a lot of additional 

effort on the faculty’s side in order to make it 

applicable to ID students’ peda-gogical learning 

needs and the program’s curriculum. Although 

these types of interdisci-plinary works can turn 

into exceptional learning experiences for a 

group of students, usually they are short term 

(a semester or yearlong) and it might not be a 

top priority on the programs and faculties list if 

it is not related to their research area. In order 

to main-tain these types of projects as teaching 

tools and be efficient about the effort behind 

creating each of them, establishing a longer 

term infrastructure with collaborators to plan 

these types of projects creates a relatively more 

sustainable plan for students learning that is 

consequently more inclusive for a wider range 

of students during several years.

  We can define these independent 

interdisciplinary projects in three main 

categories. The first and most usual category 

is faculty research related projects. Although 

graduate students are usually the ones involved 

in these research and design projects it is also 

possible to get undergraduate students to 

engage in them. In all research studies gradu-

ate students usually have a degree, set of skills 

and knowledge related to the topic that makes 

them qualified to be a part of the team; whereas 

in the case of engaging under-graduate students 

they need to become familiar with the context 

of that interdisciplinary project and be trained 

 Various project topics and needs have 

been brought to students and we have made it 

our goal to provide these students with access 

to an interdisciplinary source of communi-ty 

members and professionals. These stakeholders 

have been paired with students and faculty from 

different disciplines as a team, which provides 

the industrial design students with a variety of 

different resources, both internal (academic) and 

external (community resources and professionals) 

which fulfills the original goal for conducting 

community-centered participatory research and 

design. (Here in Figure 4 you can see two versions 

of a neonatal harness designed and prototyped 

by two interdisciplinary teams of under-graduate 

and graduate students within two academic 

years. The ID students, besides working in an 

interdisciplinary student team, were also able to 

 One other way to turn an interdisciplinary 

project-based collaboration into a long term plan 

for students involvement in an interdisciplinary 

project is to recognize the im-portance of the 

communities involved in interdisciplinary 

projects and create the neces-sary basis for 

access to a connected web of community and 

professionals through differ-ent partnerships. 

This arrangement and connection to the 

community of users and pro-fessionals can foster 

a variety of upcoming projects for students’ 

involvement. For exam-ple, TEAM (Technology–

Education– Advocacy–Medicine) Malawi which 

is a transdis-ciplinary, collaborative team of 

academic and healthcare professionals is one 

of the organ-izations that the industrial design 

program at Virginia Tech has established a 

partnership with. 

Fig. 3. Pediatric Telemedicine Research. In this picture you can see one undergraduate ID 
student and one undergraduate BME student working with nurses and a pediatric physician 
in a clinical simulation environment. Also behind this scene there is faculty from three differ-

ent disciplines and one more undergraduate student. (Summer 2020)
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4. Conclusion  

 We are taking various approaches to 

incorporating interdisciplinary practice-based 

pro-jects in teaching industrial design that are 

learning experiences not only for students but also 

for us as educators. The Virginia Tech Industrial 

design program has approximately ±100 students 

Our experience with the R25 course showed that 

more than a third of the students who attended 

the course (during junior year) contin-ued 

working on the project as an independent study 

forming an interdisciplinary team of students 

and expanding the experience beyond the course 

limitation and definition.

experience communication and collaboration 

with various healthcare and community experts. 

This is an example of an ongoing project that 

although the initial group of students who started 

this study have graduated the project is still in 

progress with new versions working with a new 

group of students.

Fig. 4. Left: “ZIDA Neonatal Harness”, designed by Amber Baden Lopez, Shiva Challa, John Har-ris, 
Kristen Merrifield, Emilie Baker, Colleen McDonald, Caitlin Steen, Judy Chen. Faculty Advisors: Elham 
Morshedzadeh, Andre Muelenaer, Akshay Sharma, John Bird. (2018) - Right: Second version of the 
“Neonatal Harness”, designed by Dana Werlich, Sam Rodgers, and Lauren Harrison, Faculty Advisors: 

Elham Morshedzadeh, Andre Muelenaer John Bird. (2019-2020)

 The last common form of exercising 

interdisciplinary practice with industrial design 

stu-dents is through independent undergraduate 

research and design projects in collabora-tion 

with other disciplines and professionals. This 

tool is not as inclusive as others and usually is 

limited to a small number of students. One way 

to make the possibility available to a wider range 

of students is through offered interdisciplinary 

courses; this way the students not only will get 

familiar with interdisciplinary practice concepts 

but will also get exposed to a specific subject 

(based on the course topic) that can turn into 

an interdisci-plinary-based project/study/design. 

Fig. 5. Different paths in teaching interdisciplinary-practice to ID students and 
relations and intercorrelations between them

(sophomore year to senior year) and the variety 

of interdisciplinary pro-jects offered by faculty 

gives the opportunity to most students to get 

engaged with their topic of choice. In our case, 

during the last 3 years more than 50 students 

contributed and engaged in at least one form of 

the projects that we offered in healthcare (±50 

through course-based projects and ±15 through 

independent projects per year). Most of these 

projects are planned for relatively long-term 

collaborations which makes it possible for faculty 

to maintain them efficiently and effectively for 

a wider range of student en-gagement with 

lower coordination efforts. On the other hand, 

our observation showed some intercorrelations 

between these criterias. More than 50% of the 

students who took the designed interdisciplinary 

courses, stayed actively engaged in similar 

interdisciplinary projects. For example, in the 

R25 course the course resulted in 4 students 

(as a team) working on a student independent 

research study as well as 2 students continuing 

to work in healthcare as their senior thesis and 

finally 3 students contributing in faculty research 

in an interdisciplinary-based research project in 

healthcare.

 Overall offering interdisciplinary-based 

courses to ID students familiarised and prepared 

them for interdisciplinary-practice working 

environment. Also, a high percentage of them 

stay engaged continuing the project even after 

completing the course in different forms such as 

independent study, thesis, research, etc.  

Our observations during the past few years 

on healthcare focused interdisciplinary-based 

projects shows that offering this unique experience 

to undergraduate ID students, in a course format 

(specialised in a specific industry) or a studio-wide 

project embedded in the course syllabus is an 

inclusive way of student engagement. It also can 
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create a more sustainable teaching medium for 

faculty to maintain cohesive team collaborators 

for teaching.
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form for psychological influence. To achieve this 

level of collaboration and comprehensiveness in 

professional industry, the culture of collaboration 

needs to be embedded into program curriculum 

and become a basic practice.  

In this paper, we are proposing a collaborative, 

community-based undergraduate course involving 

undergraduate students from Industrial Design 

and Biomedical Engineering working directly with 

veterans, wounded warriors and their community 

of healthcare providers. 

 Since the Department of Defense (DoD) 

and Veterans Affairs (VA) have the combined 

mission to maintain the strength and readiness 

of the active forces while preserving the long-

term health for those who served, this creates 

an opportunity for both the Industrial Design 

and Biomedical Engineering disciplines. While 

active-duty service members and veterans suffer 

from the same maladies as comparably-aged 

civilian population (e.g., heart disease, cancer, 

diabetes), they also have unique healthcare needs 

as a result of battlefield exposures that must be 

recognized and resolved (Spelman, Hunt, Seal, 

Burgo-Black, 2012). Creating this connection plays 

an important role in this course which creates 

an environment that includes the presence of 

healthcare professionals in the community as 

well as primary users. Also, through this practice 

and because of the specific criteria and needs 

for this target group the emphasis on the role of 

community in design products can be highlighted, 

Introduction 

Industrial Designers, by nature, collaborate 

and communicate with other professionals on 

different projects. Recently, with design and 

design thinking being a part of almost every 

project, professionals and educators have 

realized that having a team member with the 

design skill set can be effective on many levels. 

Studies show that under certain circumstances, 

commercial groupware products that support 

collaborative teams perform far better than 

groups that they don’t (Briggs, 2006).  This 

realization in academia has resulted in the 

revolutionizing of design education in connection 

with other disciplines and created a wide range 

of opportunities for design faculty and students 

to collaborate alongside other fields of study. 

However, the role of these collaborative projects 

in most current design-program curriculum 

most often for graduate students and based on 

the faculty’s research criteria. 

 I n  d e s i g n  f o r  h e a l t h c a r e ,  a n 

understandable dialogue between engineers and 

designers is especially important, and involving 

the community (in our case veterans and their 

healthcare providers) is crucial to developing 

medical devices that are both safe, effective 

and easy to operate. According to JR Goldberg 

(Goldberg 2007), the three main aspects of 

medical device design are (1) technical aspects 

for meeting requirements, (2) human factors 

aspects for user interaction, and (3) aesthetic 
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manage and innovate at each stage of the product 

development lifecycle. This includes Industrial 

Designers and Biomedical Engineers, both of 

whom are taught to analyze environments for 

design opportunities. However, in academia, 

interactions between these two groups are limited, 

since each group emphasizes different aspects of 

design. We hypothesize that by joining the skillsets 

of biomedical engineers and industrial designers 

from the onset of product development, they will 

develop a unique problem-solving perspective that 

will improve outcomes in Senior Design courses 

and subsequent professional endeavors. 

The successful design of medical devices and 

software requires broad expertise in areas ranging 

from finance to a comprehensive understanding 

of the requirements of the Food and Drug 

Administration (FDA). Often, an overview of the 

intermediary concepts is presented in a Senior 

Design course. For example, students may be 

exposed to diverse topics including mechanisms 

of fundraising, intellectual property (IP), quality 

management systems, and animal/human testing. 

These subjects occur at various stages on the “path-

to- patient” framework of product development 

(Figure 1) and are often supplementary to 

engineering and industrial design work. 

Program at the University of Cincinnati includes 

a course with participants from business, 

industrial design, and biomedical engineering 

(Goldberg 2012). All programs recognize 

similar benefits of the approach, including 

an appreciation for complementary skills and 

acknowledgement that there are multiple ways to 

solve a problem. Our program has been making 

great progress toward creating this experience 

for the students. For example, faculty have been 

actively pursuing collaborations with multiple 

disciplines on multiple projects, such as a group 

of students from Industrial Design, Mechanical 

Engineering, Biomedical Engineering and 

Public Health on “Designing a Neonatal Harness 

for Vital Sign Monitoring in Malawi” and the 

designed result has received IRB approval to be 

tested and eventually produced on a large scale 

for Malawians. However, projects like this don’t 

happen often and an established infrastructure 

within the curriculum might help provide a more 

well-rounded experience for undergraduate 

students. 

On the other hand, part of this infrastructure 

requires a well-established and well-defined 

connection and collaborations with professionals. 

Medical device design firms employ professionals 

with the broad range of expertise required to 

and the ID students can better understand and 

experience the importance of community-based 

research and design. 

 Additionally, the Veterans Administration 

(VA), the largest integrated healthcare system in 

the country (9.3 million enrollees), fosters the 

development of Veteran-specific educational 

content that is now being emphasized in our 

healthcare-professional development curricula 

(Olenick, Flowers, Diaz, 2015) and this provides 

a great access and opportunity for exploration 

in this community.

Design and collaboration in academia and 

professionalism 

 Despite  the fact  that  industrial 

designers have been playing an important role 

in professional practice, still their image in 

academia is not well-defined or well-established. 

Since many design programs are housed 

within Colleges of Architecture or Art, the 

profound and rigorous research methods used 

by Industrial Designers are not well-known to 

other disciplines, especially engineering (Beucker, 

2004). It is safe to say that the discipline of design 

has two directions. The traditional definition of 

design is more focused on the artistic aspects while 

the broader definition of design encompasses any 

role that a designer can have during the design 

process. In the latter definition, designers are 

involved from the beginning of the project and 

they play an important role in defining the needs 

and proposing the solution based on the user’s 

experience and interactions. 

 As it was mentioned, design faculty 

are creating similar environments by offering 

collaborative projects to students. The formation 

of faculty-student design groups from BME and 

ID in academia is an existing, but underutilized 

concept. Select examples include collaborations 

between Marquette University and the Milwaukee 

Institute of Arts and Design, Brown University 

and the Rhode Island School of Design, and at the 

University of Illinois Champaign-Urbana, and New 

Jersey Institute of Technology. Additionally, the 

Medical Device Innovation and Entrepreneurship Figure 1: Proposed Path-to-Patient. Flow chart of product development milestones and accompanying 
parallel path of focus areas with collaboration between biomedical engineers and industrial designer
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presentations by clinicians/engineers/scientists 

and conduct de-briefing interviews to highlight 

challenges in their respective practices and 

pinpoint collaborators, (2) observe procedures 

and patient interactions and document the 

clinical workflow for offline analysis of design 

opportunities, and (3) explore state-of-the-art 

research facilities in rehabilitation, biomechanics, 

regenerative medicine, traumatic brain injury, 

oncology, podiatry, and hemodialysis to identify 

opportunities where new laboratory tools or 

interventions may assist with active duty and 

Veteran healthcare. 

 After completing the Aims, participants 

will prepare a proposal on an engineering design 

need well-suited to enhance Wounded Warrior 

or Veteran healthcare. BME and ID students will 

continue as collaborative teams for the duration 

of their Senior Design projects. Taken together, 

this design program will offer a deep-dive into 

the best practices associated with identifying 

medical needs and will aid students in developing 

a professional rapport with patients, designers, 

and healthcare providers. In fact, students by 

engagement in this course can develop a unique 

skill in healthcare design that not only covers the 

traditional research aspects in design but also an 

introduction and exploration into other aspects 

such as regulatory and hazard analysis. (Figure 

2)

looking for employees with a variety of skills 

and knowledge in the product development 

lifecycle. The ultimate goal for this course is to 

create a foundation in design curriculum that 

trains Industrial Design professionals that can 

speak and understand a common language 

with engineers, specifically in the healthcare 

industry. This case study provides the chance 

to interact with users with special needs and 

unique circumstances. To this goal they have 

the opportunity to collaborate with DoD and 

VA clinics and laboratories to discover unmet 

needs and develop innovative solutions related 

to Wounded Warrior and Veteran healthcare.

Two major aims have been designed for this 

course: 

• Aim 1 – Complementary Education in 

Biomedical Needs Identification from different 

point of views: This Course is being co-taught 

between two disciplines to junior students. The 

outcome of this course can lead them to their 

thesis project in the senior year. (See section 4. 

for more details) 

• Aim 2 – Clinical Immersion in Wounded 

Warrior and Veteran Healthcare: In parallel 

with Aim 1, students will be placed in a variety 

of structured clinical and research settings and 

provided opportunities to apply their evolving 

skills in biomedical needs identification. Through 

partnerships with the SVAMC and WRNMMC, 

students will (1) participate in Grand Rounds 

We aim to test this hypothesis and address the 

goal of improving Wounded Warrior and Veteran 

healthcare by organizing an interdisciplinary 

training experience. However, conducting 

this course is not possible unless there is an 

established connection and infrastructure with 

professional medical centers and their facilities. 

For this matter, this course has been designed not 

only between the two disciplines (BME and ID) 

but also in close collaboration with the Salem, 

VA Medical Center (SVAMC), and the Walter Reed 

National Military Medical Center (WRNMMC).

Background in veteran and their healthcare 

providers

 The Department of Defense (DoD) and 

Veterans Affairs (VA) have the combined mission 

to maintain the strength and readiness of the 

active force while preserving the long-term 

health for those who served. While active-duty 

service members and Veterans suffer from the 

same maladies as comparably-aged civilian 

population (e.g., heart disease, cancer, diabetes), 

they also have unique healthcare needs as a result 

of battlefield exposures that must be recognized 

and resolved (Rábago, etal. 2016). These needs 

extend to military healthcare providers, scientists, 

and engineers who are actively treating and 

learning from our wounded warriors to optimize 

their quality-of-life (QoL) measures. For example, 

the DoD-VA Extremity Trauma and Amputation 

Center of Excellence (EACE) is the leading advocate 

for research and treatment of Wounded Warriors 

with extremity trauma. EACE advances medical 

and scientific knowledge by identifying critical 

gaps and translating findings into clinical practice 

via multidisciplinary teams embedded within 

the Military Health System (Olenick, Flowers, 

Diaz, 2015). At Walter Reed National Military 

Medical Center (WRNMMC), EACE manages a 

diverse portfolio of research, primarily focused 

on identifying unique needs associated with long-

term care of traumatic injuries, understanding 

and mitigating secondary effects of extremity 

trauma, and optimizing QoL. At community-based 

VA hospitals, clinicians and therapists form in 

collaborative teams to understand the unmet needs 

of aging Veterans and provide them with innovative 

healthcare solutions. Salem VA Medical Center 

(SVAMC) serves this role for Veterans residing in 

Southwest Virginia. 

 As we mentioned, collaboration between 

Industrial Design and Biomedical Engineering is 

academia has not been fully utilized nor reached 

its full potential. Also, to the best of our knowledge, 

our program will be the first to align biomedical 

engineers and industrial designers at the start 

of the “path-to-patient” framework with a target 

goal of improving Wounded Warrior and Veteran 

healthcare.

Statement of aims for collaborative innovation

Professional healthcare design firms are always Figure 1: Complementary skills diagram. Adapted from, “Senior Design – biomedical engineering/
industrial design collaboration in Senior Design projects,” by JR Goldberg.
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and healthcare providers in the workplace.

• Patent landscape search to assess 

patentability (novelty)

• Regulatory report

• User research sketchbook/notebook

• Midterm presentations including initial 

“needs database”

• G ran t  p roposa l  i nc lud ing  need 

specification

• Final presentation (video format)

• Report book 

• Self- and peer-evaluation surveys

Conclusion  

To simulate a more professional environment 

for students in design education, creating a 

collaborative experience with other disciplines 

as well as professional industry is necessary. In 

many cases, designers need to work in teams 

with engineers especially in healthcare and at 

the same time to understand the real needs of 

the community (veteran and their health care 

providers) the right type of infrastructure with 

professionals and organizations involved needs to 

be in place. The history of collaborative projects 

in our university has provided a good foundation 

for industrial design students to experience and 

learn different aspects of design research with 

regard to Veterans and their healthcare providers. 

This semester-long, clinical immersion program 

has been framed to train students in recognizing 

and resolving the unmet needs of our Wounded 

Warriors and Veterans. These students will 

continue as collaborative teams in their senior 

capstone projects that will result in a functional 

prototype to a Veteran client or healthcare 

provider. Continual feedback will be obtained from 

these customers/partners to ensure the product 

and valuable perspective for students.

Besides the traditional materials and lectures 

on design research, this course consists of a 

series of lecture and practice-based components 

provided for students such as:  

• Supplementary knowledge in unfamiliar 

but important subject in healthcare design (such 

as risk management and hazard analysis, device 

manufacturing, device regulation, intellectual 

property, market analysis)

• Tour of the America Outpatient Services 

Building. The America Building is the largest 

outpatient services building in the Department 

of Defense and houses both the Orthopedic and 

Rehabilitation Departments. 

• Learning forums with healthcare 

professionals (physical/occupational therapists, 

prosthetists/orthotists, and other clinicians/

physicians).

• Learning forums with biomedical 

engineers and other researchers (BS/MS/PhD). 

There are currently 7 biomedical engineers of 

varying backgrounds and training

• Job shadowing/observation with 

biomedical engineers and other researchers 

(BS/MS/PhD).

Some expected deliverables for this course:

• Create a database (minimum of 25 needs 

of stakeholders, existing solutions, and market)

• Create a proposal for a capstone senior 

design projects by using the support information.

• Students will function effectively on 

multidisciplinary teams of engineers and 

designers

• Students will receive mentored training 

that will allow them to direct a conversation 

with a range of audiences, including Veterans 

This multidisciplinary approach also will help 

foster interprofessionalism (i.e., the practice 

of roles in various healthcare and biomedical 

settings), such that students will learn to work 

together and respect one another’s roles in 

preparation for their future careers.

Course outcome and deliverables 

 As mentioned before we are seeking 

two aims through this collaborative course: 

complementary education in biomedical needs 

identification and clinical immersion in wounded 

warrior and veteran healthcare.

 This course will be open to both BME 

and ID students during the Spring semester of 

their Junior year and the uncovered result of this 

course can lead them to their capstone project in 

senior year. Students from both programs, with 

junior-standing, will apply to enroll in the course 

during the fall. Applications will be reviewed 

and students will be selected for participation in 

the Spring. Recruiting emphasis will placed on 

students from underrepresented backgrounds. 

There will be teams consisting of students from 

both disciplines. 

 By the end of the first section of the course 

that includes several lectures on different topic 

each team member will be expected to function 

as an “expert” in a specific clinical focus area 

(rehabilitation, kidney disease, podiatry, or 

oncology) and perform background research 

before participating in a site visit. Therefore, there 

will be at least one team member that has gained 

a comprehensive knowledge of the associated 

focus area. This team member will be expected 

to develop a plan for their design research and 

lead the interactions and investigations with the 

clinical collaborators, potentially highlighting 

needs ahead of time from a literature review for 

further on-site validation. Anticipating the fact 

that the students will not have the knowledge or 

experience to fully understand the complexity 

of the medical problem, there will be lectures 

by the healthcare providers on disease state 

fundamentals. Since the Veteran community is 

unique, this targeted group can bring a unique 
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effectively addresses their needs.
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evident with the challenge of incorporating 

telemedicine carts into a nurse’s routine. 

Telemedicine carts are an emerging technology 

that integrates traditional medical examination 

tools, such as a stethoscope or otoscope, with the 

telecommunication capabilities of video call and 

image transfer. Telemedicine carts often consist of 

a monitor and camera for video conferencing, with 

medical examination tools capable of transmitting 

images via video conference. Despite the extensive 

capabilities of the telehealth-compatible medical 

tools, most telemedical visits are limited to 

audio and general video communications. In the 

majority of cases, this is caused by the lack of 

proper training in using these sophisticated tools 

and equipment, especially for pediatric physical 

examinations. Studies show that employing a 

telemedicine approach can significantly improve 

the quality of pediatric care in a remote setting, 

and be greatly beneficial to distant clinicians 

(Makkar, 2018)(Noroña, 2020).

 Also current telemedical equipment is 

generally adapted for use with school-age children 

and adults who can cooperate and communicate 

with the healthcare team during a patient 

encounter. The use of this equipment, typically 

configured as mobile carts, requires background 

knowledge of the devices and functions used 

during a patient encounter. Current available 

training is brief and occurs either offline or as part 

of a telemedical encounter. This approach may 

result in a less efficient process for encounters 

with preschool children, infants, and their parents. 

Although augmented reality (AR) has been used as 

a training tool in many medical procedures, most 

existing systems are focused on highly trained 

practitioners (Albani, 2007). Examples include 

procedures such as neurosurgery (Tabrizi, 2015), 

1. Introduction 

With telecommunication becoming more 

accessible,  advanced,  and affordable, 

telemedicine is emerging as a mainstream 

approach to increasing access to healthcare 

(Wooden, 2001). Telemedicine can broadly be 

defined by the delivery of healthcare services 

via telecommunication platforms, such as 

a smartphone or computer. The healthcare 

services provided by telemedicine are rapidly 

expanding and can include everything from 

a phone consultation with one’s physician to 

sending health data to one’s medical provider 

via a smartphone app. The use of this technology 

has increased dramatically since the 1990s in 

order to make healthcare more inclusive to 

marginalized populations (Perednia, 1995). There 

are various medical fields, such as psychiatry, 

cardiology, dermatology, surgery, ophthalmology, 

genetics, oncology, gastroenterology, dentistry, 

and geriatrics, that have utilized a telemedicine/

telehealth approach frequently (Di Cerbo, 

2015). During the 2020 pandemic caused by 

the novel virus SARS-CoV-2, telemedicine 

and telemedical consultation have become a 

core tool for continuous access to healthcare. 

Almost all clinical units, from hospitals to 

private practices, have adjusted their services 

to address the need for a low-contact healthcare 

delivery method required during the pandemic. 

While patients who once were only familiar 

with in-person medical consultation quickly 

became comfortable with teleconsultation, the 

rapid transition to telemedicine has left health 

care providers using a very limited version of 

this technology due to lack of experience or 

knowledge of telehealth capabilities.

 A prime example of this dilemma is 
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experienced frustrations related to communications 

and cart operation during encounters with school-

age children, but completed them successfully.  

When asked by parents of infants and preschool 

children if they could participate in telemedical 

encounters saving up to 4 hours round-trip driving 

to appointments, he realized that additional 

training would be required, especially for the cart 

operator to interact with the parent-child dyad, 

and approached VT Industrial Design to address 

this need. We took the team science approach 

in forming a transdisciplinary team to address 

this problem that included design and usability 

evaluation, biomedical engineering, medical 

clinicians (physicians, nurses, and respiratory 

therapists), computer science, and psychology. 

We had access to the resources of the Carilion 

Clinic Center for Simulation, Research and Patient 

Safety; the Department of Pediatrics; and the 

Telemedicine Department; thus providing a rich 

simulated clinical environment and the equipment 

needed for design and testing within a clinical 

context. Complementing clinical access, we 

brought the technical resources of Virginia Tech’s 

Industrial Design, Biomedical Engineering and 

Mechanics, Computer Science, and Psychology 

departments. This case study was conducted 

in four phases, 1) Observation and learning, 2) 

Experiment planning and preparation, 3) Data 

collection that included Simulated Telemedical 

Training and infant and preschool-age child 

clinical exam, and 4) Data analysis. 

2.1 Current status of telemedicine practice in 

infants and preschool-age children - Observation 

and learning

  In order to understand the current 

interactions between different stakeholders (nurse, 

and understanding about telecommunication, 

young adults (parents) are an ideal target group 

for this technology. While the provision of 

telemedicine for adults is relatively mature, 

integrated telemedicine for the care of infants 

and children is undeveloped. Lack of training 

related to use of this technology for infants and 

preschool-age children leads to its limited use for 

this patient population. With the impact of the 

COVID-19 pandemic on online medicine, most of 

this population became familiar and comfortable 

to some degree with these telecommunications 

with their  providers.  Considering this 

population, and the special needs for physical 

evaluations, a reliable complete physical exam 

(e.g. including case management or detecting 

any possible condition) is needed (Zachariah, 

2012). This physical exam consists of a multitude 

of steps and tools in addition to some level 

of technique, requiring the cart operator to 

repetitively practice to effectively interact with 

this especially challenging population. Much 

data needs to be clearly transferred between 

the physician, and the operator, using the cart 

and its parts, so seamless communication is 

critical for this information exchange. In this 

case study, we investigated the current status of a 

simulated telemedical encounter for infants and 

preschool-age children through a pilot study to 

provide the primary knowledge for a multi-type 

interaction training system for telemedicine 

cart users (primary and secondary user). This 

transdisciplinary research was conducted at 

Carilion Clinic Center for Simulation, Research 

and Patient Safety during summer 2020.

2. PLANNING AND DATA COLLECTION

 The  pediatr ic ian team member 

the context of the interaction between the 

telemedicine cart, its operator, and an infant/

child during a pediatric examination, we can 

create an affordable and feasible multi-type 

interaction training system (combination of 

hands-on learning, online instruction and, AR) 

that not only can provide a reliable training at any 

time or location, but also can guide the operator 

through the examination procedures specified 

by the physician and the interaction with the 

cart equipment and interface (Privitera, 2015). 

In order to use telemedicine to create inclusive 

access to pediatric healthcare in low-income 

and rural areas (Zachariah, 2012), a feasible 

training program for telemedicine cart operators 

can increase the quality and accessibility of 

care for young children and infants. Utilizing 

telemedicine, access to pediatric healthcare 

could be more inclusive in low-income areas 

and, considering the need for basic knowledge 

laparoscopy (Leblanc, 2010)(Nicolau, 2011), and 

ventriculostomy (Yudkowsky, 2013). Recently 

there have been several research studies that 

have been looking into using Virtual Reality (VR) 

and AR in improving the clinical experience. For 

example, Mahesh B Shenaei et al. and Mariuna 

Carbone et al. have used virtual or augmented 

Interactive systems in their study for assisting 

remote clinical encounters. However, both their 

systems demand extensive funding to setup for 

the system operation. (Shenaei, 2011)(Carbone, 

2016). For this reason, design concerns have 

been geared toward high precision systems and 

less emphasis has been put on user experience 

(Dey, 2018)(Smith, 2020)(Wang, 2020). While we 

are working to provide accessibility for rural 

populations with limited resources to make 

access to healthcare more inclusive, these types 

of setups and arrangements are not the best 

fit. Our hypothesis is that by understanding 
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navigation panel, a workspace, and drawers that 

housed the auxiliary medical scopes. The Avizia 

CA750 Telemedicine Cart served as the central unit 

The major components of the American Well 

Avizia CA750 Telemedicine Cart (Figure 2.a) 

consisted of an adjustable camera, a monitor, a 

provider, patient, etc) and the computational 

devices or systems involved in the telemedical 

encounter, our team participated in a hands-

on experiential session with the Information 

Technology (IT) expert from Carilion Clinic to 

learn the technical and functional aspects of the 

telemedicine cart (Avizia CA750 Telemedicine 

Cart from American Well (Kim, 2017)). This 

investigation helped us to learn more about the 

device, its peripheral attachments, and their 

capabilities. This also gave a better understanding 

of all the entities and people involved in 

Figure 1. Stakeholders mapping for simulated clinical infant/preschool child 
evaluation completion during a telemedical encounter

Figure 1.a: (Left) American Well Avizia CA750 Telemedicine Cart, Figure 2.b: Peripheral 
attachment, (Middle top) Horoscope and General Scope, (Middle bottom) Dermatoscope, 

(Top right) Otoscope, (Bottom right) Stethoscope

2.2 Experiment planning and data collection

After preliminary data collection to understand 

the user journey analysis for primary (cart 

naive nurse) and secondary (provider) users, 

our team planned the experiment (including 

the training and physical exam) based on 

the available resources and specific needs of 

the stakeholder in a pediatric exam session. 

The goals and expectations for all individuals 

involved (telemedicine cart naive nurses and 

pediatricians, cart instructor, patient, guardian) 

were considered while forming this experiment 

and data collection (in a simulated infant physical 

exam). The experiment was planned in three 

phases:

1. Training: First, hands-on experiential 

learning of cart’s functions (main components 

and peripheral attachment) was provided to 

both cart naive nurse and provider. 

2. Physician Routine: Going through 

provider’s exam routine prior to the patient’s visit 

to enhance a feasible communication between 

the nurse and provider.

3. Infant and preschool-age child physical 

evaluation: simulated telemedical evaluation 

preschool aged child simulated telemedical 

for all tasks performed by the nurse. All patient 

information, collected by the auxiliary medical 

scopes, and communication were relayed through 

the Avizia CA750 to the remotely located provider. 

This cart also comes with four peripheral devices 

as attachments that expand capabilities for the 

operator, which are the main advantages of using 

this cart instead of simple video conferencing. 

Using this equipment can greatly assist specialists 

in early condition detection, and case management 

in teleconsultation (Zachariah, 2012). Our case 

study cart (Avizia CA750 Telemedicine Cart) 

peripheral devices consist of:  

• Avizia Horus Scope and Charging Cradle 

Series 2 and “General Attachment” for collecting 

close up visual information from the patient. 

(Avizia Manual)

• Dermatoscope attached to Horus Scope 

for a magnified image of the skin.

• Otoscope attached to Horus Scope used 

for ear and nasal examination.

• Thinklabs One Digital Stethoscope, 

attached directly to the cart’s main stand to amplify 

heart, lung, and digestive tract sounds. (Figure 

2.b)
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complications,” “nurse complications,” and 

“training forgotten.” These trends were used to 

identify common points of success and difficulty.

2.2.2 Design Approaches

 Prior to observational studies, a device 

breakdown of the Amwell Telemedicine Cart was 

conducted. The device breakdown categorized 

each component of the telemedicine cart into 

main component, component subset, physical 

description and ergonomics, function, and 

intuitiveness of use. With each component listed 

and described with the above qualitative marks, 

the research team was able to anticipate certain 

cart functions that may pose greater challenges 

to the user. The anticipated challenges helped 

construct the preliminary training protocol used 

during the observational studies.

 Throughout  the  dura t ion  o f  the 

observational study, persona profiles were created 

and adjusted for the primary users of the cart, 

including the nurse (pediatric and non-pediatric), 

physician, child/infant, and parent. Profiles 

were created for a hypothetical user in each 

category, with the approximate age, education 

level, communication pathways, and barriers, 

and anticipated frustrations being considered for 

each persona. A preliminary draft of the persona 

profiles were created prior to any observational 

studies. These profiles were created based on 

literature review and anticipated trends from 

known demographics. After the preliminary draft 

was created, the persona profiles were updated 

after each observational study with the additional 

information acquired from in-person interactions 

with each user.

 From the observations of the training and 

physician’s routines, a user journey was created 

nurses during the child exam phase. Camera 

recording and note-taking were used specifically 

to comment on interactions between the nurse, 

physician, and telehealth cart. When applicable, 

close-up videos of the nurse and/or physician 

were taken to understand which components 

of the telehealth cart and software were either 

intuitive or difficult to navigate. Photographs 

were used to document the layout of the cart, 

individual room layouts with the cart that the 

nurses created, and ergonomics.  The collection 

of data collected by these mixed methods were 

used to create thorough task analysis graphics 

with all the details about every step and breaking 

down the process into details, pain points. We 

chose various types of data collection which 

provided us with a mixture of data regarding, 

environment, interactions (human to human, 

human to devices and human to procedures), 

cognitive understanding and its relation to the 

interactions or actions that are happening in 

each stage. 

 Interviews were conducted at the end 

of the observational study of experiments, 

(including training stage, physician routine, 

and child exam) and audio recordings of each 

interview were taken for reference and clarity of 

information. These data provided an additional 

perspective on the challenges or advantages of 

the telehealth cart. Furthermore, by asking a 

set list of questions, we were able to compare 

answers across nurses of different demographics 

and also confirm our interpretations from 

observing their behaviors. All data were compiled 

at the end of the experiments and with thematic 

analysis tools we were able to turn them into 

trends, such as “successful communication,” 

“points of technological difficulty,” “specialist 

evaluation. 

 Experimental tasks and data collection 

were also performed at the Carilion Clinic 

Center for Simulation, Research, and Patient 

Safety. The primary area of physical task 

performances conducted by the volunteer 

nurses and instructors consisted of a patient-

centered observation room, equipped with three 

discrete cameras for recording the process. 

The recording center, a control room for the 

three cameras that also allowed real-time video 

analysis, was adjacent to the observation room, 

sharing a wall that included a one-way mirror. 

This enabled direct observation to take place 

without disrupting the workflow of the nurse 

during the various telemedicine cart tasks or 

of the instructor giving the telemedicine cart 

overview. 

In addition to using the patient-centered 

observat ion room to  record behavior, 

interactions, and conversations, Tobii Pro II Eye-

Tracker Glasses were used during the simulated 

child and infant exam by trained nurses.  The 

Tobii Pro II Eye-Tracker Glasses track the wearer’s 

eye and pupil movement as well as what the wearer 

is seeing and the length of their gaze time. The 

eye tracking data helped us gather information 

on how long it took participants to find each tool 

and button when operating the cart, as well as 

where they looked first if they were not able to 

immediately locate the correct location. This data 

can be used to improve the user flow and operation 

of the cart but indicating what features need to be 

emphasized within the interactive training system. 

2.2.1 Research Tools and Methods 

 While reviewing the training for the cart 

functions and also physician routines, note-taking 

and observation were used, which was followed 

by thematic analysis. During the experiments, 

various qualitative methods such as fly-on-the-

wall, discrete camera, and audio recording, and 

post-interviews were used for data collections 

by the research team. In addition to these more 

traditional data-collection methods, eye-tracking 

(Tobii Pro-II eye-tracking glasses) was used by the 
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for the nurse and physician for each task. User 

journeys are characterized by the step-by-step 

breakdown of tasks, including the time to 

complete each task. With a user journey, a user’s 

“pain points”( points where the user struggled 

to complete a particular task) and “gain points” 

(points where the user excelled at completing 

a task) can be identified. With gain and pain 

points identified, need statements were created 

to address areas of conflict between the nurse, 

physician, and telemedicine cart. These need 

statements helped guide the future observational 

studies and ideation of possible solutions.

3 CASE STUDY DATA ANALYSIS

 The data collected during the experiments 

using different methodology and tools helped 

us to first, gain a better understanding of 

barriers to utilizing the telemedical equipment 

currently available for evaluation of infants and 

preschool-age children. Second, it identified 

the opportunities for education of personnel 

who evaluate infants and children, including 

the healthcare provider (physician, NP, PA) 

and the telemedicine technology cart operator 

(nurse, therapist, other). To identify the barriers 

in a hypothetical telemedical encounter that can 

create access to a full capacity pediatric visit, we 

mapped all stakeholder’s user journeys (nurse, 

pediatric physician, instructor, infant/child, 

parents/guardian) and were able to identify pain 

points within the entire process of a telemedical 

encounter by task analysis. Here in Figure 3, you 

can see a brief for the task analysis of the infant/

child evaluation completion during a telemedical 

encounter. Pain points discovered through this 

analysis led us to actionable items for designing the 

interactive training program which can improve 

the entire experience for all stakeholders involved.

 In addition to the data collected through 

observation and interview, as mentioned before, 

the data collected by eye-tracking glasses (worn 

by nurses) was also used to measure the cognitive 

load during interactions with different parts of 

the computational system. The collected records 

were analyzed by Tobii Pro Lab software for each 

individual as well as all participants. In this case 

study, we chose to focus on two screens mostly 

used by the nurses, 1) Monitor on the main cart 

and 2) Horus Scope screen. 

 The monitor on the AmWell telemedicine 

cart provides the key interface for communication 

between the nurse and the provider. Over the 

duration of an exam, the nurse is tasked with 

answering the teleconference “call” from the 

provider, orienting the cart’s camera view to allow 

for a full-body image of the patient, navigating 

the auxiliary button on the cart panel for each 

digital tool, and ending the teleconference call. 

For each individual task, a numbered gaze plot 

on a reference image was created. After all tasks 

Figure 3: Task analysis for simulated clinical infant/preschool child evaluation completion 
during a telemedical encounter

were recorded, a heat map was created for the 

entire duration of the patient check-up. These 

data provided a meaningful measure of the nurse’s 

cognitive load that acted as complementary data 

in exploring correlations between pain points 

revealed in task analysis and user’s attention. For 

example, in Figure 4.a. you can see the heat map 

indicates some key areas of focus such as Auxiliary 

Button which was also repeatedly identified as 

a pain point during the observation and post-

experiments interviews. The increased amount 

of focus time on the Auxiliary button indicates 

that this step in the process was not intuitive. 

 Also by analyzing the participant nurses’ 

gaze patterns on Horus Scope and comparing them 

with the pain points gathered during task analysis 

we were able to validate the cognitive and physical 

interaction complications. These complications 

related to “Focus” or the “Brightness” adjustments, 

compromised the provider’s ability to clearly 

assess the patient’s ear and nose. (Figure 4.b.)

 Besides finding quantifiable trends 

through eye-tracking analysis to identify needs in 

training and protocols, these data also provide a 

series of infrastructural information for designing 

and prototyping our interactive training program 

(combination use of hands-on and AR) in order 

to enable an efficient and cost-effective education 

and training.

 The suggested AR part of the training 

was decided as a result of a variety of findings 

during our pilot study. The need for accessibility 

at any time and location was one of the main 

reasons that makes AR a desirable alternative to 

an in-person training session provided by cart 

educators. Also, the possibility of programming 

the AR system based on the cart specifications or 

physician’s routine makes this proposed training a 

customizable system. Additionally, the interviews 

showed concern about memorizing all steps to 

use the cart and peripheral attachments in the 

right order for the first time after the training 
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and/or over time. Overall this study suggests 

that integrating AR in this training system can 

be a great addition in providing inclusive access 

independent of a certain location or a person 

such as a cart expert.

3.1 Training System Design and Prototyping in 

progress

Currently, our team is working on confirming the 

plan for the training system steps with clinicians 

in order to provide an accepted level of reliability 

for different users’ point of view. This Analysis 

will help us in designing and prototyping efficient 

and cost-effective education and training. Figure 

5. shows a prototype suggestion of a possible AR 

view that a nurse sees through the wearable AR 

glasses. Although the identified current barriers 

in the telemedical evaluation of infants and 

preschool-age children clinical encounters can 

be overcome through education and training, 

this training program must meet the expectations 

Figure 4.a: (Left) Horus Scope’s gaze plot map for two nurse participants, Figure 4.b.: (Right) 
Cart monitor heat map for four nurse participants (All Reference images were collected from 
the user manuals for both the AmWell Telemedicine Cart and the Horus Scope II. For the 

workspace, a reference image was manually created in a simple design interface.)

for the successful completion of each element of 

telemedical encounters. For this matter, a reliable 

target threshold for successful completion of each 

element of telemedical encounters by identifying 

means to evaluate personnel as they perform 

simulated telemedical encounters tailored to the 

new training system needs to be established to 

evaluate the prototype.

4 CONCLUSIONS

 Our case study demonstrated that a 

successful examination of an infant or preschool-

age child requires the cart operator to possess 

additional skills related to working with both 

the parent and the child. Additionally, it is 

critical that both members of the provider and 

cart operator dynamic understand the technical 

Figure 5: A Mockup of an AR screen as nurse’s view (The background image is borrowed from 
preliminary testing during summer 2020)

aspects of cart operations thoroughly. In order 

for this goal to be achieved, an interactive 

training program for providers and nurses can 

be designed. It is important that all participants 

are trained on the Telemedicine Cart functions 

and interactions and beyond general knowledge 

about apps that provide video-based telemedicine 

visits in a virtual office setting. This preparation 

can lead to a seamless experience for all parties 

involved, especially the patient. An understanding 

of both sides of the virtual interaction as well 

as a plan for the examination will facilitate 

effective communication between the nurse and 

provider in order to create a successful patient 

examination. To be properly equipped for this 

experience it is also critical that participants 

(nurses and providers) have the opportunity for 

hands-on learning with the screen of the cart and 

all accessory components, as they have a specific 

way of connecting and supplying the provider with 

patient information. By being familiar with the 

main cart, its attachments, and various functions, 

nurses and providers may assist each other in case 

they encounter difficulties during an appointment. 

To further facilitate smooth communication it is 

recommended that the nurse is familiar with the 

physician’s routine and they take the time to set 

up a clear view of the patient in the environment 

before starting the exam. 

 This study suggests that creating an 

interactive system, using a combination of hands 

on learning and augmented reality, with the 

addition of labels and other organizational tools to 

the workspace can elevate a pediatric telemedicine 

visit, from a video call to a comprehensive physical 

exam.

 In addition, within our case study 

multidisciplinary approach on various aspects such 
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as forming the team, designing experiments and 

conducting the research allowed us to vet the 

efficacy of our approach from multiple aspects. 

Also community-based participatory research 

principles were critical additions in gaining a 

wide range of insights from multiple range of 

user groups and their needs in a procedure with 

a complex user experience process.
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Abstract
The U.S. Department of Defense (DoD) and Veterans Affairs (VA) clinics and laboratories have 
the combined mission to maintain the strength and readiness of the active military force while 
maximizing the long-term health for those who previously served. Active-duty Service 
Members and Veterans represent a distinct culture with unique health-related needs that may 
stem from battlefield experiences, common diseases (e.g., heart disease, diabetes), or a 
combination thereof. Unique needs may also exist within the broader care team, which includes 

Introduction

The motivation driving this educational program 

is that recognizing and resolving the unmet needs 

of the military population and their healthcare 

providers is grounded in the foundation and 

mission of Virginia Tech (VT) and exemplified 

by the university’s motto of Ut Prosim (that I may 

serve). BME and ID undergraduate students are 

placed on needs identification teams at the start 

of a cross-listed, elective course that precedes 

the traditional senior design or thesis sequence, 

respectively. By the end of the course, our objective 

is that students have a deep understanding of 

each other’s profession, and we hypothesize that 

the transdisciplinary teams can work together 

effectively in a clinical environment to recognize 

unique design opportunities. This is accomplished 

through a combination of group instruction and 

field studies on contextual inquiry (CI) at the 

SVAMC and WRNMMC. Guidance is provided by 

a diverse team of instructors, which includes a 

physician, industrial designer, and biomedical 

engineers with experience in pre-clinical/clinical 

research and medical device entrepreneurship. 

Additionally, collaborating with DoD and VA clinics 

gives students an opportunity to learn about the 

unique needs of active-duty Service Members and 

Veterans. This is a growing area of emphasis in 

healthcare professional development curricula 

[1, 2].

 There are some examples of academic 

partnerships between BME and ID. In 2006, a 

formal collaboration was established between 

biomedical, electrical, mechanical, and computer 

engineering students from Marquette University 

(MU) and ID students from the Milwaukee Institute 

of Art and Design (MIAD) [3]. Mid-way through 

nurses, therapists, scientists, engineers, support staff, and family members. To uncover these 
needs, we developed a new course with a clinical immersion component. Our central 
hypothesis is that transdisciplinary student teams consisting of biomedical engineers (BME) 
and industrial designers (ID), with proper training and access to clinical environments, will be 
able to identify unmet needs of wounded warriors and subsequently develop viable solutions. 
Collaboration among BME and ID is standard in medical device design firms, however, only a 
handful of academic programs have been reported in literature. The program described herein 
will draw on several aspects related to biodesign, including content on disease state 
fundamentals, medical device case studies, and systematic techniques for needs finding and 
screening. Additionally, the student teams will receive complimentary education on user-
centered research methods to enhance their ability to define new opportunities, user behaviors, 
the use environment, and social and cultural influences. Students will practice these techniques 
through clinical rotations and learning forums at the Salem VA Medical Center (SAVMC) and 
Walter Reed National Military Medical Center (WRNMMC), respectively. A pilot program with 
15 students began in Spring 2020. Student outcomes will be based on evaluating (1) the students’ 
ability to recognize unmet needs that, if addressed, will benefit patients/providers and have the 
potential to support commercialization efforts, (2) the students’ appreciation for different roles 
and skill sets in
 medical device development, and (3) the students’ ability to direct a goal-oriented conversation 
with a range of audiences, including Veterans and healthcare professionals.

Keywords: Interaction, Applied Computing, Interactive Learning Environments, Telemedicine, 
Usability, User Experience, Healthcare, Pediatric, Augmented Reality
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receive Without Compensation (WOC) status for 

the SVAMC. This training includes CITI VA human 

subject protection, information security, privacy, 

and HIPPA. Then, the medical/research faculty 

deliver interactive lectures on clinical etiquette for 

patient observation and disease state fundamentals 

for the clinical focus areas. Prior to each lecture, 

students are expected to read an associated review 

article (e.g., [5]) and complete a short multiple-

choice quiz on the course learning management 

system. The next set of lectures includes content 

on CI methods, such as approaches to observation 

and interviewing, using a combination of textbook 

material [6] and personal experiences from the 

ID/BME co-instructors.

their one-year, multidisciplinary, capstone course, 

MU engineering students recruit MIAD students 

to further develop and refine concepts. The MIAD 

students receive course credit and function as 

design consultants. Overall, the collaboration 

resulted in improved prototype functionality 

and aesthetics, and the students developed an 

appreciation for each other’s discipline and role 

within the project team. There was also a desire 

among the students to work together from the 

start of the senior design course and participate 

together in needs identification. Additionally, 

BME and ID students have been collaborating 

at the University of Cincinnati (UC) since 2002 

as part of the Medical Device Innovation and 

Entrepreneurship (MDIE) program, which also 

includes business students [4].

The integrated course is a requirement for BME 

students prior to entering senior design; ID and 

business students receive elective credit and are 

invited to continue their participation through 

the follow-on capstone project. The aim of the 

UC course is to investigate a particular medical 

device with a clinical mentor and determine how 

it could be improved. Successful teams were able 

to develop a foundation for common language 

and goals.

Course Design and Resources

Our course has a similar structure to the one 

at UC, with differences in educational content, 

faculty, setting, and scope. The scope specifically 

is broadened to include the study of all devices, 

procedures, and stakeholders (e.g., family 

caregivers) within four initial clinical focus areas, 

including nephrology, podiatry, extremity trauma, 

and telemedicine in geriatric care.

Additionally, we are hoping to gain insight into 

how military service and values impacts healthcare 

needs when compared to the civilian population. 

Classroom training and clinical immersion are 

completed in parallel (Figure 1) to enable a 

continuous cycle of learn, apply, refine. On the 

classroom side, students start by completing 

the necessary paperwork and online modules to 

Figure 1. Timeline of program activities

 Teams are formed by informally discussing 

common interests and balancing the number of 

students (target of 3 BME and 2 ID students per 

team/clinical focus area). Each team completes 

a literature review of material (e.g., scientific 

articles, instructions for use, demographic and 

usage data, competitive devices) in their specific 

focus area and presents the results to the faculty.

Then, during the scheduled course block, 

teams travel to the SVAMC for introductions to 

their clinical mentors and tours of the various 

departments. Instruction continues by reviewing 

CI case studies [6] and developing a research plan. 

This includes identifying methods and goals for 

the clinical immersion. Students implement these 

methods during back-to-back visits to the SVAMC 

with their clinical mentors. The group reconvenes 

in the classroom to learn about data analysis and 

visualization methods and applying them to their 

preliminary observations and results. To prepare 

for the visit to WRNMMC, which occurs during 

spring break, students have a lecture on military 

injuries and review literature on extremity trauma 

and amputation [7]. The activities at WRNMMC 

are expected to evolve over the course of the 

program. In year 1, students will conduct tours of 

the facilities (e.g., computer assisted rehabilitation 

environment - CAREN) and engage in learning 

forums with physical/occupational therapists 

and prosthetists/orthotists to discuss challenges 

associated with their practice.

 The remainder of the course includes open 

time for the students to conduct further research 

pending feedback on their preliminary findings 

and solution suggestions from clinical mentors. 

Additionally, students will perform low-fidelity 

prototyping of possible solutions to aid in needs 

screening and can perform testing in the Center 

for Simulation, Research, and Patient Safety 

at Carilion Clinic. The final lectures conclude 

with biodesign content [8], and the students are 

expected to further prioritize the needs that they 
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Uniformed Services University of the Health 

Sciences, the U.S. Departments of the Army, Navy, 

Air Force, Defense,U.S. Department of Veterans 

Affairs, nor the United States Government.

have identified according to the potential market, 

reimbursement strategy, and regulatory pathway. 

The ultimate deliverables include a process book 

and presentation to faculty and clinical mentors 

detailing the students’ journey through the course 

and the need(s) that they have identified as well-

suited for pursuing as a design project.

Conclusion

 We expect that this program would transfer 

well to other universities with similar resources. 

Support from clinical mentors has been key 

to early success in terms of understanding the 

program goals and creating tailored learning 

experiences (e.g., patient observations, interviews, 

and device walkthroughs). Course assessment 

surveys will be administered to all students using 

a combination of Comprehensive Assessment 

of Team Member Effectiveness (CATME) [9] and 

Qualtrics. The custom Qualtrics questions will 

be designed to elicit feedback on the overall 

program quality, suggestions for improvement, 

and value added through transdisciplinary BME 

and ID collaboration with healthcare professionals. 

This includes responses to different prompts 

on a Likert scale (e.g., “Veterans and Service 

Members have unique needs compared to the 

civilian population.”) and responses to open-ended 

questions captured during focus groups (e.g., 

“What did you learn about working with BME and 

ID students?”). This will facilitate comparisons to 

existing BME and ID programs and offer additional 

information related to the military community. 

Results will be used to refine the program as 

expansion occurs into new clinical focus areas.
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Community-Centered Participatory Research 
Framework in Design Education

Human-centered research has been a core element in design pedagogy for 
many years. Design process is an iterative cycle that starts with identifying 
the user’s needs. After analyzing and prioritizing needs, designers develop 
concepts in order to answer to those needs. In order to test and finalize the 
solution, the design team needs to go back to users again for usability and 
user experience testing and validation.  

But looking at the user as a single individual in design process is not a realistic 
framework for research in design. Lately, by recognizing the importance of 
the communities involved, the practice of  Human- and User-Centered Design 
is shifting more towards Community–Centered. In this poster we attempt 
to explain this paradigm and also we showcased this framework  with some 
successful examples. 

The fact that every individual is being defined by different 
communities that he/she identifies with is undeniable and this 
makes it vital for the researchers to understand, empathize, 
and prioritize those communities and their meanings to users 
during the design process.

With focusing on community’s identifications in problem 
finding and solving, three aspects need to be considered: 
1) Large complex, socio-technical systems, 2)The need for 
understanding (empathy), and 3) Cultural sensitivity1. The last 
factor can be more impactful and important if the targeted 
subjects are from countries with distinctive and locally rich 
cultures. It is important to mention that the identification of 
the need and problem-solving within communities cannot 
happen without community participation. It is vital that 
researchers/designers are in collaboration with updated and 
available technology and sociology professionals during the 
design research process.

Elham Morshedzadeh, Ph.D.1, Andre A. Muelenaer, Jr, MD, MS2

1Department of Industrial Design, Virginia Tech, Blacksburg, VA 24061 USA
2Department of Biomedical Engineering and Mechanics, Virginia Tech, Blacksburg, VA 24061 USA
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In this Community-Centered Participatory Research and Practice proposal for Industrial Design students, we created the necessary basis for access to this connected web of 
community and professionals through different partnerships. This type of setting makes it possible for students to get more involved with the community. For example, one 
of these platforms is TEAM (Technology–Education–Advocacy–Medicine) Malawi which is a transdisciplinary, collaborative team of academic and healthcare professionals
Various project topics and needs have been brought to our Industrial Design students and we have made it our goal to  provide these students with access to community 
members and professionals. These stakeholders have been paired with students and faculty from different disciplines as a team, which provides the industrial design 
students with a variety of different resources, both Internal(academic) and external(community resources and professionals) which fulfills the original goal for conducting 
community-centered participatory research and design.

In this program, the students get to experience the impact of the research within the community relations and the true meaning of inclusivity on the designs and solutions 
that they provide. In comparing the theses of senior ID students in the  Spring 2017 cohort to the Spring 2018 and 2019 seniors, the impacts and correlations between the 
research findings and final design choices were more distinctive and obvious in the students working with Community–Centered Participatory Research and Design methods 
and resources, compared to the ones working within the traditional pedagogy.

Creating the Environment for Community-Centered Participatory 
Research In Design Education
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Stakeholders are also communities Some Successful Examples of Implementing This Framework in 
Industrial Design Studio

1. https://jnd.org/community-based-human-centered-design/

Conclusion 
In conclusion, the need for a shift from individuals to communities in research and usability in design education should be recognized and more widely adopted. Creating the 
connections between Industrial Design students and more external and internal resources in Community-Centered Participatory Research and Design would have a lasting 
impact on their educational experience. 

An additional value that can be added to this framework is to consider environment as one of the main components that can impact any type of communities. Protecting the 
environment should be a high importance variable in any decision making of design process.  

“Swensak: Building a Better Kit” was a result on a local identified need in Haiti. During this 
project Industrial Design students got in touch with representatives from Haiti Healthcare 
Partners and  Midwives for Haiti to get information related to the local community culture and 
needs. They were also in collaboration with healthcare professionals which led them to creating 
a tool that would provide, a) transportation of self and goods, b) facilitation of safe & sterile 
deliveries, c) education for midwives and mothers. 

“Swensak: Building a Better Kit”, Laura Haggerty, Nicole Norris, Fall 2017. Community Collaborators: Sara Simeunovic, Nadine Brunk, Junior 
Beauvais. Faculty advisors: Elham Morshedzadeh, Andre Muelenaer, Akshay Sharma

“ZIDA Neonatal Harness”, Amber Baden Lopez, Shiva Challa, John Harris, Kristen Merrifield, Emilie Baker, Colleen McDonald, Caitlin Steen, Spring 
2018. Community collaborator: Team Malawi, Judy Chen. Faculty Advisors: Elham Morshedzadeh, Andre Muelenaer, Akshay Sharma, John Bird.

Connection to Care: Opioid Epidemic”, Anna DiNardo, Blythe Rowe, Connor Howerton, Cristina Dunning, Wesley Rogers, Fall 2019. Community 
Collaborator: Mary Beth, Dunkenberger, Lawson Koeppel. Faculty Advisors: Elham Morshedzadeh, Akshay Sharma

“ZIDA: Neonatal Harness” Through Team Malawi and its infrastructures we were able to connect 
two of industrial design students with TEAM Malawi on a project involving neonatal harness designs 
for monitoring vital signs. This was an interdisciplinary project, involving students from Biological 
Science, Mechanical Engineering, Masters of Public Health and the Carilion Medical School, also 
community collaborators and professionals. This project is still ongoing and the students’ concept 
was tested on users in Carilion Hospital. With more research within the community the second 
version of this solution is under development for further research and testing. 

“Connection to Care: Opioid Epidemic” is a product designed by students in VTID that was heavily 
influenced by the connection to the communities (user & stakeholders) and external resourses. This 
project was a result of a collaboration with Virginia Tech Institute for Policy and Governance and 
Industrial Design Program. It also became an important part of a much bigger project and research 
with this center named, Combating Opioid Overdose through Community-level Intervention Proposal. 
This research team are working on manufacturing around 100 unit for a pilot study.

Conference in Higher Education Pedagogy 2020, The Center for Excellence in Teaching and Learning (CETL) at Virginia Tech 
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05RESEARCH | Workshop

International
Conference Presentation 

Conference Paper

WIP: Transdisciplinary Design Education in Biomedical Engineering and Industrial Design Towards 
Identifying Unmet Needs of U.S. Veterans and their Healthcare Teams

2020 ASEE Annual Conference and Exposition. Montreal, Quebec, Canada. August 2020

Authors:
Christopher Arena, PhD
Elham Morshedzadeh, PhD
John Robertson, VMD, PhD
Andre Muelenaer, Jr., MD
Brad Hendershot, PhD
Jessica O’Leary, PhD
Aliza Lee, DPM
Devasmita Choudhury, MD
Brandon Briggs, MS

International
International Design Conference 

Workshop

Assessmenyt Strategy for Improving Laerning Outcome Evaluation Project-Baesd Industrial Design Studio 
Courses

International Design Conefrence, Industrial Designers Society of America, Seattle, US, 2022

Authors:
Elham Morshedzadeh, PhD
Martha Sullivan

RESEARCH | Conference Presentation
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07RESEARCH | Invited Speacker

International
Invited Speaker

Title: Utilizing Concept Generation to Drive Business Decisions

Design Managmant Institute 2020, Impact the Future by  Design, Academic Design Management 
Conference, August 3-7, 2020 
Authors:
Elham Morshedzadeh, Ph.D., Ayan Bhandari, Akshay Sharma

International Invited Seminar 
Speacker

Tehran Alzahra University, Tehran, 
Iran.  2017

Interaction Evaluation of Products 
Based on Affordance and Structural 
Equation Modeling. 

  گروه طراحی صنعتی دانشگاه الزهرا
سمینار تخصصی طراحی صنعتی و ارتباط تصویری  

  ارزیابی تعاملات در محصولات
بر پایه افردنس )کارایی( و مدلسازی

معادلات ساختاری 
Interaction Evaluation of Products 

Based on Affordance and Structural Equation Modeling

 سخنران سرکار خانم دکتر الهام مرشدزاده، استاد طراحی صنعتی دانشگاه ویرجینیا تک، آمریکا

Elham Morshedzadeh, Ph.D, Assistant Professor of Industrial Design, Virginia Tech

Blacksburg, VA, USA  |  www.elhammorshedzadeh.com 

داستانگویی تصویری
کمپین های موفق تبلیغاتی

(سخنرانی به انگلیسی همراه با مترجم)

Visual Storytelling: The Art of a Successful Advertising Campaign 
(Lecture in English, with translation)

سخنران جناب آقای جف جوینر، استاد ارتباط تصویری و مدیر هنری دانشگاه ویرجینیا تک، آمریکا

Jeff Joiner, Art Director and Assistant Professor of Communication Design, Virginia Tech

Blacksburg, VA, USA  |  www.jeff-joiner.com 

 

یکشنبه ۳ دی ماه ۱۳۹۶  |  از ساعت ۹:۳۰ الی ۱۲ 
مکان:  ساختمان خوارزمی، سالن دکتر تورانی
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09RESEARCH | Panel Discussion

National
Invited Panelist

Design Across Disciplines; Teaching in Collaboration

Virginia Tech, 2017

International
Invited Conference Speacker

Idea School of Advertising and Design, Tehran, 
Iran. January 11, 2018

Empathy and User Experience in Advertising 
and Design
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11RESEARCH | Grant Proposal | Ongoing

Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers

PI: VandeVord P; Co-PIs: Arena C, Morshedzadeh E (50% Effort)

Amount: $64,339

May 2019 – April 2025
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13RESEARCH | Grant Proposal | Ongoing

 
The Department of Defense (DoD) and Veterans Affairs (VA) have the combined mission to maintain the 

strength and readiness of the active force while preserving the long-term health for those who previously served. 
While many active-duty service members and Veterans suffer from the same maladies as comparably-aged 
civilian population (e.g., heart disease, cancer, diabetes), they also have unique healthcare needs as a result of 
battlefield exposures that must be recognized and resolved [1]. These needs extend to military healthcare 
providers, scientists, and engineers who are actively treating and learning from our wounded warriors to optimize 
their quality-of-life (QoL) measures. For example, the DoD-VA Extremity Trauma and Amputation Center of 
Excellence (EACE) is the leading advocate for research and treatment of Wounded Warriors with extremity 
trauma. EACE advances medical and scientific knowledge by identifying critical gaps and translating findings 
into clinical practice via multidisciplinary teams embedded within the Military Health System [2]. At Walter Reed 
National Military Medical Center (WRNMMC), the EACE research team manages a diverse portfolio of research, 
primarily focused on identifying unique needs associated with long-term care of traumatic injuries, understanding 
and mitigating secondary effects of extremity trauma, and optimizing QoL. At community-based VA hospitals, 
clinicians and therapists form in collaborative teams to understand the unmet needs of aging Veterans and 
provide them with innovative healthcare solutions. Salem VA Medical Center (SVAMC) serves this role for 
Veterans residing in Southwest Virginia. The goal of this proposal is to train biomedical engineering and 
industrial design students who, in collaboration with DoD and VA clinics and laboratories, will discover 
unmet needs and develop innovative solutions related to Wounded Warrior and Veteran healthcare. 

Corporate medical device design firms employ professional, with the broad range of expertise required 
to manage and innovate at each stage of the product development lifecycle. This includes biomedical engineers 
and industrial designers, both of whom are taught to analyze environments for design opportunities. However, 
in academia, interactions between these two groups are limited, since each group emphasizes different aspects 
of design. For example, designers may take a user-centered approach and identify user roles and characteristics 
to create a representative persona (i.e., user description based on research). This facilitates finding unforeseen 
user needs. We hypothesize that by joining the skillsets of biomedical engineers and industrial designers 
from the onset of product development, they will develop a unique problem-solving perspective that will 
improve outcomes in Senior Design courses and subsequent professional endeavors. 
 We aim to test this hypothesis and address the goal of improving Wounded Warrior and Veteran 
healthcare by organizing an interdisciplinary training experience between the (1) Virginia Tech (VT) Department 
of Biomedical Engineering and Mechanics, (2) VT School of Architecture and Design, (3) SVAMC, and (4) 
WRNMMC. Twelve undergraduates will be enrolled in the program including 8 biomedical engineering 
(BME) students and 4 industrial design (ID) students. The Aims for the program are: 
 
Aim 1 – Complementary Education in Biomedical Needs Identification: 
Students will participate in a special study course on identifying unmet biomedical needs (BMES-4984: 
Biomedical Needs Identification and Screening). This course will be open to both BME and ID students during 
the Spring semester of their Junior year. The course will be co-taught by the Co-PIs; Arena and Morshedzadeh. 
The content will be based on the Stanford Biodesign process and supplemented with material from Industrial 
Design, including evaluating user-environment interactions and crafting a user persona. Upon completing the 
course and complementary Aim 2, each student will form and become the leader of a Senior Design team. 
Learning Outcome 1: Students will create a database of >25 needs with information on stakeholders, existing 
solutions, and market and select a Senior Design project by “screening” the needs using the support information. 
Learning Outcome 2: Students will function effectively on multidisciplinary teams of engineers and designers. 
 
Aim 2 – Clinical Immersion in Wounded Warrior and Veteran Healthcare: 
In parallel with Aim 1, students will be placed in a variety of structured clinical and research settings and provided 
opportunities to apply their evolving skills in biomedical needs identification. Through partnerships with the 
SVAMC and WRNMMC, students will (1) participate in Grand Rounds presentations by 
clinicians/engineers/scientists and conduct de-briefing interviews to highlight challenges in their respective 
practices and pinpoint collaborators, (2) observe procedures and patient interactions and then document the 
clinical workflow for offline analysis of design opportunities, and (3) explore state-of-the-art research facilities in 
rehabilitation, biomechanics, regenerative medicine, traumatic brain injury, oncology, podiatry, and hemodialysis 
to identify opportunities where new laboratory tools or interventions may assist with active duty and Veteran 
healthcare. Learning Outcome 3: Students will receive mentored training that will allow them to direct a 
conversation with a range of audiences, including Veterans and healthcare providers in the workplace.  

SPECIFIC AIMS 
 

Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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15RESEARCH | Grant Proposal | Ongoing

Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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19RESEARCH | Grant Proposal | Ongoing

Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: National Institute of Child Health & Human Develop (NICHHD), National Institute of 
Health (NIH)

Title: Training the Future Biomedical Workforce to Recognize and Resolve Unmet Needs of our 
Wounded Warriors and their Healthcare Providers
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Sponsor: Institute For Critical Technology And Applied Science, Virginia Tech

Title: Designing Interactive Human-Aware Academic Spaces to Enhance User Experience Through 
Ubiquitous Information Management

PIs: Roofigari-Esfahan N.; Morshedzadeh, E., Co-PIs: Martin, T.; Finely, P.Amount: $80,000
May 2019 – April 2025
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Sponsor: Institute For Critical Technology And Applied Science, Virginia Tech

Title: Designing Interactive Human-Aware Academic Spaces to Enhance User Experience Through 
Ubiquitous Information Management
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Sponsor: Institute For Critical Technology And Applied Science, Virginia Tech

Title: Designing Interactive Human-Aware Academic Spaces to Enhance User Experience Through 
Ubiquitous Information Management
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Sponsor: Institute For Critical Technology And Applied Science, Virginia Tech

Title: Designing Interactive Human-Aware Academic Spaces to Enhance User Experience Through 
Ubiquitous Information Management
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Public Health 

Sponsor: Foundation for Opioid Response Effort  

Title: Connection to Care: Improving Wellbeing Through Design and Technology

PI: Morshedzadeh, E., Dunkenberger, M.B., Nagle, L.

Amount: $580,000 (50% Effort)

Feb 2022- Jan 2024

This design was done during the Industrial  Design IV Lab, 2019 and Professor Akshay Sharma and 
Dr. Elham Morshedzadeh’s advising and the grant is to test and redesign this concept based on the 
community-based participatory research.



M
orshedzadeh’s D

ossier 2023
M

or
sh

ed
za

de
h’

s 
D

os
si

er
 2

02
3

p. 354
p.

 3
55RESEARCH | Grant Proposal | Ongoing



M
orshedzadeh’s D

ossier 2023
M

or
sh

ed
za

de
h’

s 
D

os
si

er
 2

02
3

p. 356
p.

 3
57RESEARCH | Grant Proposal | Completed

Sponsor: Center for Advancing Translational Sciences of the National Institutes of Health (CATSNIH) 
Title: Designing an Interactive 

Title: Training System for Pediatric Telemedicine Cart Operations incorporating Augmented Reality

PI: Morshedzadeh E (70% Effort); Co-PIs: Schriver M; Lages W; Muelenaer A; Burton J 

Amount: $52,800

7/28/2021 Virginia Tech Mail - iTHRIV Scientific Advisory Board Invitation

https://mail.google.com/mail/u/0?ik=180b14b592&view=pt&search=all&permthid=thread-f%3A1701483591482198225&simpl=msg-f%3A1701483591482198225… 1/3

Elham Morshedzadeh <emorshed@vt.edu>

iTHRIV Scientific Advisory Board Invitation 
4 messages

iTHRIV Admin <iTHRIVAdmin@hscmail.mcc.virginia.edu> Wed, Jun 2, 2021 at 3:13 PM

On behalf of the Leadership Council for the integrated Translational Health Research Institute of Virginia
(iTHRIV), we are reaching out to invite you to formally join our Scientific Advisory Board (SAB). 

 

As you already know, iTHRIV is a cross-state (Carilion Clinic, Inova Health, University of Virginia, and
Virginia Tech) clinical and translational research institute supported through the NIH-NCATS CTSA Program.
We, the iTHRIV Principal Investigators Karen Johnston, MD (clinical research) and Don Brown, PhD (data
scientist), invite you to participate in our SAB because of your current and/or previous service to iTHRIV. 

 

By becoming a member of the SAB and completing the brief intake survey below, you may be invited to:

·        Review iTHRIV pilot grants;

·        Provide peer review for draft Specific Aims with written feedback only;

·        Serve as a mentor for early career clinical and/or translational researcher;

·        Provide expert consultation in specific research area.

Entering your information in the database below does not obligate you to a specific service commitment. 
You may accept or decline specific invitations as an SAB member as you are able, considering your
expertise and schedule.

 

The mission of iTHRIV is to catalyze and sustain inclusive clinical and translational research through diverse, collaborative
team science, innovative data science, and broad workforce development in order to improve human health and promote
health equity. 

 

Please click the link to begin the survey:  https://redcapsurvey.healthsystem.virginia.edu/surveys/?s=7CH7N4MK7P

 

Thank you in advance for sharing your expertise with our iTHRIV community!

 

Karen and Don

 

Karen C. Johnston, MD, MSc  (she/her)

Harrison Distinguished Professor of Neurology Department of Neurology

Associate Vice President for Clinical & Translational Research Office of the Vice President for Research
University of Virginia

Phone: 434 924-5323
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Pilot Translational and Clinical Studies Program
Application Coversheet

Title of Proposal: 

Contact PI 

First Name: ___________________ Last Name: ________________ Institution:________

Title:_________________________ School and Department:________________________

Email Address:________________  Phone Number:_______________________________  

Co-PI

First Name: ___________________ Last Name: ________________ Institution:________

Title:_________________________ School and Department:________________________

Email Address:________________  Phone Number:_______________________________  

Additional Co-Investigators, Collaborators and/or Consultants 
(Please indicate institutional affiliation):

Have you or are you likely to consider Intellectual Property Protection for this 
project?  ____ YES      ____ NO

Comments:_________________________________________________________

Please check the box below to acknowledge the eligibility requirements for this award.

The PI of this proposal is a full-time faculty member at an iTHRIV partner 
institution.

My signature below indicates that this information is accurate and up-to-date.

Contact PI signature:  ______________________________________________________________

Departmental Research Administrator signature: _______________________________________

Elham Morshedzadeh Virginia Tech

Assisstant Professor A+D, Industrial Design
emorshed@vt.edu 5405577696

Melinda Schriver Carilion Clinic

Director Digital Health
mlschriver@carilionclinic.org 540-224-1495

Elham Morshedzadeh Digitally signed by Elham Morshedzadeh 
Date: 2020.08.28 10:38:39 -04'00'

Megan C. Scott
Digitally signed by Megan C. Scott 
DN: cn=Megan C. Scott, o=Virginia Polytechnic Institute and State 
University, ou=Office of Sponsored Programs, 
email=megan93@vt.edu, c=US 
Date: 2020.08.28 13:55:21 -04'00'

✔

Co-Is are listed in the following page.

Sponsor: Center for Advancing Translational Sciences of the National Institutes of Health (CATSNIH) 
Title: Designing an Interactive 

Title: Training System for Pediatric Telemedicine Cart Operations incorporating Augmented Reality

PI: Morshedzadeh E (70% Effort); Co-PIs: Schriver M; Lages W; Muelenaer A; Burton J 

Amount: $52,800
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Sponsor: Center for Advancing Translational Sciences of the National Institutes of Health (CATSNIH) 
Title: Designing an Interactive 

Title: Training System for Pediatric Telemedicine Cart Operations incorporating Augmented Reality

PI: Morshedzadeh E (70% Effort); Co-PIs: Schriver M; Lages W; Muelenaer A; Burton J 

Amount: $52,800
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Sponsor: Center for Advancing Translational Sciences of the National Institutes of Health (CATSNIH) 
Title: Designing an Interactive 

Title: Training System for Pediatric Telemedicine Cart Operations incorporating Augmented Reality

PI: Morshedzadeh E (70% Effort); Co-PIs: Schriver M; Lages W; Muelenaer A; Burton J 

Amount: $52,800
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Sponsor: Center for Advancing Translational Sciences of the National Institutes of Health (CATSNIH) 
Title: Designing an Interactive 

Title: Training System for Pediatric Telemedicine Cart Operations incorporating Augmented Reality

PI: Morshedzadeh E (70% Effort); Co-PIs: Schriver M; Lages W; Muelenaer A; Burton J 

Amount: $52,800
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67RESEARCH | Grant Proposal | Completed

Sponsor: Center for Advancing Translational Sciences of the National Institutes of Health (CATSNIH) 
Title: Designing an Interactive 

Title: Training System for Pediatric Telemedicine Cart Operations incorporating Augmented Reality

PI: Morshedzadeh E (70% Effort); Co-PIs: Schriver M; Lages W; Muelenaer A; Burton J 

Amount: $52,800

Center for Simulation 
Research and Patient Safety
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69RESEARCH | Research Initiatives 

International Public Health

Collaborator: TEAM Malawi 

Title : Neonatal Harness for Vital Monitoring

Bottom left: Designed by Dana Werlich from ID, in collaboration with TEAM Malawi in a 
multidisciplinary team, involving students from Biological Science, Mechanical Engineering, 
[Sam Rodgers, and Lauren Harrison]. 

Top and bottom right: “ZIDA Neonatal Harness” designed by Amber Baden Lopez and John 
Harris, 2018. In collaboration with TEAM Malawi in a multidisciplinary team, involving 
students from Biological Science, Mechanical Engineering, Masters of Public Health and the 
Carilion Medical School [Shiva Challa, John Harris, Kristen Merrifield, Emilie Baker, Colleen 
McDonald, Caitlin Steen, Judy Chen]. 
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71RESEARCH | Research Initiatives 

International Public Health

Collaborator: TEAM Malawi 

Title : Swensack, Designing a Better Birthing 
Kit for Midwives in Haiti

Designed by: Haggerty L, Norris NR. Became 
the capstone project for two other disciplines 
in the University and was also directed to the 
Center for International Research, Education 
and Development (CIRED) as a potential 
project for fundraising.
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73RESEARCH | Grant Proposal |Pending

Sponsor: Grants to Enhance and Advance Research, University of Houston

Title: Investigating Clinical and Community Insights to Identify Factors to Improve Care Continuity, 
Clinical Gap Closures, Patient Satisfaction, and the Breast Cancer Screening Experience

PI: PI: Elham Morshedzadeh, Ph.D., Assistant Professor, Industrial Design, Gerald D. Hines College of
Architecture and Design
Co-PIs: Kimberly A. Pilkinton, MD, MPH, FACOG, Clinical Associate Professor, Department of Clinical
Science, Tilman J. Fertitta Family College of Medicine
Jose L. Contreras-Vidal, Ph.D., Fellow IEEE, Fellow AIMBE, Hugh Roy and Lillie Cranz Cullen 
Distinguished, Professor, Center Director, NSF IUCRC BRAIN, Department of Electrical & Computer 
Engineering, College of Engineering

Amount: $28,700
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75RESEARCH | Grant Proposal |Pending

Sponsor: Grants to Enhance and Advance Research, University of Houston

Title: Investigating Clinical and Community Insights to Identify Factors to Improve Care Continuity, 
Clinical Gap Closures, Patient Satisfaction, and the Breast Cancer Screening Experience

PI: Elham Morshedzadeh, Ph.D., Assistant Professor, Industrial Design, Gerald D. Hines College of
Architecture and Design
Co-PIs: Kimberly A. Pilkinton, MD, MPH, FACOG, Clinical Associate Professor, Department of Clinical
Science, Tilman J. Fertitta Family College of Medicine
Jose L. Contreras-Vidal, Ph.D., Fellow IEEE, Fellow AIMBE, Hugh Roy and Lillie Cranz Cullen 
Distinguished, Professor, Center Director, NSF IUCRC BRAIN, Department of Electrical & Computer 
Engineering, College of Engineering

Amount: $28,700
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77RESEARCH | Grant Proposal |Pending

Sponsor: Grants to Enhance and Advance Research, University of Houston

Title: Investigating Clinical and Community Insights to Identify Factors to Improve Care Continuity, 
Clinical Gap Closures, Patient Satisfaction, and the Breast Cancer Screening Experience

PI: Elham Morshedzadeh, Ph.D., Assistant Professor, Industrial Design, Gerald D. Hines College of
Architecture and Design
Co-PIs: Kimberly A. Pilkinton, MD, MPH, FACOG, Clinical Associate Professor, Department of Clinical
Science, Tilman J. Fertitta Family College of Medicine
Jose L. Contreras-Vidal, Ph.D., Fellow IEEE, Fellow AIMBE, Hugh Roy and Lillie Cranz Cullen 
Distinguished, Professor, Center Director, NSF IUCRC BRAIN, Department of Electrical & Computer 
Engineering, College of Engineering

Amount: $28,700
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79RESEARCH | Grant Proposal |Pending

Sponsor: Grants to Enhance and Advance Research, University of Houston

Title: Investigating Clinical and Community Insights to Identify Factors to Improve Care Continuity, 
Clinical Gap Closures, Patient Satisfaction, and the Breast Cancer Screening Experience

PI: Elham Morshedzadeh, Ph.D., Assistant Professor, Industrial Design, Gerald D. Hines College of
Architecture and Design
Co-PIs: Kimberly A. Pilkinton, MD, MPH, FACOG, Clinical Associate Professor, Department of Clinical
Science, Tilman J. Fertitta Family College of Medicine
Jose L. Contreras-Vidal, Ph.D., Fellow IEEE, Fellow AIMBE, Hugh Roy and Lillie Cranz Cullen 
Distinguished, Professor, Center Director, NSF IUCRC BRAIN, Department of Electrical & Computer 
Engineering, College of Engineering

Amount: $28,700
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 3
81RESEARCH | Grant Proposal |Pending

Sponsor: Patient-Centered Outcome Research Institute (PCORI)

Title: Implementing and Evaluating Patient-Focused and Clinic-Focused Telehealth Interventions in 
Vulnerable Populations with Diabetes and Hypertension

PI: Omolola E. Adepoju, Co-PIs: Elham morshedzadeh, Jiangtao Luo, Lauren Gilbert, Lechauncy 
Woodard, M. Renee Valdez, Winston Liaw

Amount: $2,369,190

11/1/2023- 10/31/2028
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 3
83RESEARCH | Grant Proposal |Pending

Sponsor: Patient-Centered Outcome Research Institute (PCORI)

Title: Implementing and Evaluating Patient-Focused and Clinic-Focused Telehealth Interventions in 
Vulnerable Populations with Diabetes and Hypertension
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85RESEARCH | Grant Proposal |Pending

Sponsor: Patient-Centered Outcome Research Institute (PCORI)

Title: Implementing and Evaluating Patient-Focused and Clinic-Focused Telehealth Interventions in 
Vulnerable Populations with Diabetes and Hypertension
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87RESEARCH | Grant Proposal |Pending

Sponsor: Patient-Centered Outcome Research Institute (PCORI)

Title: Implementing and Evaluating Patient-Focused and Clinic-Focused Telehealth Interventions in 
Vulnerable Populations with Diabetes and Hypertension
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 3
89RESEARCH | Research/New Lab

Co-Founder and Co-Director 

Health Design and Policy Lab(HDPLab) 

Industrial Design Program, Virginia Tech



Exhibition

Islamic Geometric Shapes in Art, Design & Architecture; 
An exhibition of sketches, paintings, prints, and product designs, 

2018, April 9–10.

Student designers:  Alyssa Bushhouse (Industrial Design), Rachel Colon 
(Industrial Design), Yasmine Katkhuda (Architecture), Amanda Stuckey 
(Architecture), and Sarah Tram (Industrial Design).

Photography by Dr. Elham Morshedzadeh and Jeff Joiner, Assistant Professor, 
Visual Communication Design, SOVA.
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Exhibit

Creative Work | Exhibition
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Islamic 
Geometric 
Shapes
IN ART,  DESIGN & ARCHITECTURE

AN EXHIBITION OF SKETCHES,  PAINTINGS,  PRINTS,  AND PRODUCT DESIGNS

April 9–10, 2018, Cowgill Hall Lobby 
OPENING RECEPTION: MONDAY APRIL 9,  5 :30PM– 7:00PM

The influence of Islamic geometric shapes have been a foundational part of art, design and 
architecture for over a thousand years, yet the history and intricate science that goes into their 
creation is mostly unknown in Western culture. This 5-week module, taught in Spring 2018, 
explained the historical and structural knowledge that goes into the creation of these patterns, 
and provided a new set of tools for designers to incorporate into their projects. 

Student designers:  Alyssa Bushhouse (Industrial Design), Rachel Colon (Industrial Design), Yasmine 
Katkhuda (Architecture), Amanda Stuckey (Architecture), and Sarah Tram (Industrial Design).

Instructor:  Elham Morshedzadeh, Ph.D.,  Assistant Professor, Industrial Design, School of Architecture + Design.
Photography by Dr. Morshedzadeh and Jeff Joiner, Assistant Professor, Visual Communication Design, SOVA.

Creative Work | Exhibition
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95Creative Work | Exhibition

ISLAMIC
 GEOMETRIC SHAPES 
In Art, Design, and Architecture

Module (2018)
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97Creative Work | Exhibition



Queue System Keyboard 
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 3
99Creative Work | Professional Product Design 

Product Design (National Mass Production)

Keypad design for the National Bank of Iran 
(Produced)
Client: National Bank of Iran, Tehran, Iran.

I was the designer working with the industrial 
automation department at Neda Pardaz 
Informatic Company. We designed a series 
of products including the keypad for the new 
queue bank system, which is still being used in 
all branches across the country.



Gas Pump Card Reader 

M
orshedzadeh’s D

ossier 2023
M

or
sh

ed
za

de
h’

s 
D

os
si

er
 2

02
3

p. 400
p.

 4
01Creative Work | Professional Product Design 

Product Design (National Mass Production)

Card reader case design for gas pumps 
(produced)
Client: National Iranian Oil Products 
Distribution Co., Tehran, Iran

In 2005, I was selected to design a case for the 
first smart card reader for Iranian National Oil 
Products Company. The goal of the project was 
to provide the design of the first smart card 
reader at fuel pumps across Iran. I worked 
with a huge team of engineers and managers, 
working 24 hours a day to reach the deadline 
of this national project. My final design is still 
in use in all big and small cities across the 
country. There are many different types of gas 
pumps used all over the country, and my design 
was adjustable to most of them. The most 
complicated one was the four nozzle gas pump 
which has a small empty area and I designed 
a case that two of them were capable of fitting 
into the empty areas. In this way my design 
provides the possibility of four people using the 
card reader at the same time. It was an intensive 
teamwork in a massive scale. The final design 
was generated by the Mechanical Desktop 
software and the prototype was made from 
aluminium. The final moulds were produced 
based on my design’s prototype and high-
pressure sheet metal forming production was 
used in the production.Despite obstacles such 
as financial limitations and lack of production 
equipment accessibility, the whole design 
process (before the mass production) took less 
than 4 months.



Work Featured in Media

M
orshedzadeh’s D

ossier 2023
M

or
sh

ed
za

de
h’

s 
D

os
si

er
 2

02
3

p. 402
p.

 4
03

1x1 IN REAL TIME (No. Of Pieces: 
23) 
[multiple two-dimensional 
media]. 
Stanford University. 2019, 
September 13.



Work Featured in Media
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1x1 IN REAL TIME (No. Of Pieces: 
23) 
[multiple two-dimensional 
media]. 
Stanford University. 2019, 
September 13.
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Related to R25 Grant 
Republished in 5 diffrent external 
websites
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Related to R25 Grant 
Republished in 5 diffrent external 
websites
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Related to R25 Grant 
Republished in 5 diffrent external 
websites



Work Featured in Media

C3 | www.flagshipnews.com | The Flagship | 8.22.2019

AMPHITHEATER BOX OFFICE
TICKETMASTER | 800-745-3000

twitter@LiveNationVB | facebook/VABeachAmp

ALL DATES, ACTS AND TICKET PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SUBJECT TO APPLICABLE SERVICE CHARGES AND FEES.

SATURDAY
SEPTEMBER 14

SEPTEMBER 20

FRIDAY
OCTOBER 18

AUGUST 22

FRIDAY
AUGUST 23

SEPTEMBER 8

*** TONIGHT ***

OceanBreezeWaterpark.com
849 General Booth Blvd.,
Virginia Beach, VA

•Discounted Admission
•Exclusive Selection

of Appetizers
•Island Beverage

Options

•Cushioned Seating
•Poolside Shade
•Private Server

CELEBRATING A COMMAND
EVENT OR CEREMONY?

Reserve a section of cabanas & treat your guests to:

CABANA
BLOCK PARTY

READY TO RESERVE?
Contact the Group Sales Team
757-422-4444 ext.229 or
groupsales@oceanbreezewaterpark.com

FREE PARKING • FREE INNER TUBES • FREE SUNSCREEN

Getting treatment for a serious injury or
ailment isn’t simply a matter of taking pre-
scribed medication or showing up for ap-
pointments on time. It’s also about the little
things in between – dealing with compli-
cated billing or insurance processes, for
example, or navigating the mental toll of a
physical disability that affects quality of
life.

Those issues are compounded for
wounded veterans, many of whom incur
injury under exceptional circumstances,
often within battlefield environments. As a
special population with unique needs, veter-
ans often struggle to connect with health
care professionals, processes, and products
in ways that result in adequate care.

With a grant from the National Institutes
of Health, Virginia Tech faculty are hoping
to better recognize and resolve some of
those unmet needs by changing the way
designers and engineers are trained. In ef-
forts led by faculty in the industrial design
program and the Department of Biomedical
Engineering and Mechanics, students will
soon be able to enroll in a course that com-
bines the unique skillsets of both disciplines
to identify health care needs of wounded
veterans in clinical settings.

Students will then design a device, appli-
cation, or system to address that unmet need
– and get feedback from veterans and mem-
bers of their care team along the way.

“We wanted to bring industrial design
and biomedical engineering students to-
gether for a project that was more than just
an academic experience,” said Elham Mor-
shedzadeh, an assistant professor in the
School of Architecture + Design who will
help lead instructional efforts. “It’s impor-
tant for them to be in that clinical environ-

ment and connect with different stake-
holders involved in the health care process.
Students know how to do the research in
theory, but approaching patients in real-life
settings and engaging with their communi-
ties is a unique experience.”

Students in the course will interact with
wounded veterans along with nurses, physi-
cians, therapists, scientists, and engineers at
the Salem Veterans Affairs Medical Center
(SVAMC) just outside of Roanoke. They’ll
also shadow members of the military health
care team at the Walter Reed National Mili-
tary Medical Center in Bethesda, Maryland.

“We are excited to again partner with
Virginia Tech faculty as we work together to
improve the quality of life of our veterans
and their caregivers,” said Jessica O’Leary,
training and education coordinator for the
research service at SVAMC. “By working
closely with our veterans, faculty, and staff,
these students will gain invaluable insights
into the importance that the patient voice
and experience plays in developing an opti-
mal plan for healing.”

Chris Arena, a collegiate assistant profes-
sor of biomedical engineering who will also
lead instructional rotations, sees the
course’s unique benefit in the different ap-
proaches of both disciplines to needs identi-
fication.

“Biomedical engineers have a different
process than industrial designers,” said
Arena. “For our senior design projects, we

typically rely on physicians or other experts
in the field to guide us toward important
challenges that need to be solved.”

But for special populations like wounded
veterans who share a distinctive set of expe-
riences, it may be necessary to take a step
back for a more holistic approach to needs
assessment.

“In industrial design courses, we don’t
start with a pre-identified problem,” ex-
plained Morshedzadeh. “We want our stu-
dents to discover invisible or unknown
problems that might exist within dynamic
systems. How are these people fitting into a
larger community, and where are the con-
nections or areas of overlap between multi-
ple needs?”

By combining this user-centric needs as-
sessment with a strategic approach to tech-
nical product development, patients and
providers – as well as aspiring engineers
and designers – ultimately benefit.

“Engineers can bring value in how we
turn ideas into medical devices, especially
when it comes to industry standards that
may be required for regulatory approvals,”
said Arena. “We also provide technical
knowledge about how to implement solu-
tions across multiple areas, like electronics,
mechanics, and biology.”

Students will examine both battlefield-
specific injuries, like the loss of a limb, and
also more common ailments, such as kidney
failure, said Arena. They’ll also consider

designs that could be used by anyone on a
patient’s care team to address a need or
issue. Outcomes of the course might in-
clude assistive device prototypes, smart-
phone apps that better connect patients with
providers, or virtual reality systems that
enable remote therapy.

Faculty experts from a number of special-
ties will participate as members of the
course’s instructional team, lecturing on
specific topics and connecting students to
their professional collaborators in health
care. These grant participants include Pam-
ela VandeVord, the project’s principal in-
vestigator and the N. Waldo Harrison Pro-
fessor; research professor John Robertson;
and professor of practice Andre Muelenaer,
all of the Department of Biomedical Engi-
neering and Mechanics. Brad Hendershot, a
senior research biomedical engineer at Wal-
ter Reed National Military Medical Center
and a Virginia Tech – Wake Forest School of
Biomedical Engineering alumnus, will also
serve as a collaborator.

Throughout the course, which will begin
in the spring of 2020, students will also have
opportunities to volunteer in clinics and
spend more time with the patients they’re
working with.

“This is one way we can give back to that
community,” said Morshedzadeh. “That’s
important, because these veterans are doing
a lot to provide this learning opportunity for
our students and our team.”

Industrial
designers and
biomedical
engineers team
up to address
unmet needs
of wounded
veterans
Virginia Tech
Press Release 

Courtesy of 
Virginia Tech

Elham Mor-
shedzadeh, Chris
Arena, and Pamela
VandeVord (left to
right) discuss pos-
sible fabrication
methods for bio-
medical device
prototypes, includ-
ing 3D printing.
Throughout the
new course, stu-
dents will design a
device, application,
or system to ad-
dress an unmet
health care need of
wounded veterans. 
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Related to Telemedicine Research
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ELHAM MORSHEDZADEH

2022DOSSIER


