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San	Francisco:	Jossey-Bass;	1999.	CoDesign.	In:	Proceedings	of	the	American	Society	for	Engineering	Education	(ASEE)	Annual	Conference	&	Exposition;	24-27,	2018;	Salt	Lake	City,	UT.	New	York:	Oxford	University	Press;	201440.Bielefeldt	AR,	Paterson	KG,	Swan	CW.	Developing	creativity	and	multidisciplinary	approaches	in	teaching	engineering
problem-solving.	Engineering	education:	Moving	toward	a	contemplative	service	paradigm.	The	same	is	true	in	the	operation,	maintenance,	and	monitoring	phases	of	a	project.	One	of	the	more	rigorous	assessments	was	associated	with	a	first-year	mechanical	engineering	design	course	[53].	While	that	study	extended	beyond	SL	in	design	settings,	SL-
based	design	should	have	the	capacity	to	yield	the	same	array	of	outcomes.	EPICS	Consortium	Institutions	[Internet].	Fully	anecdotal	statements	regarding	growth	in	students’	creativity	and/or	innovation	skills	in	association	with	service-based	design	projects	were	made	in	a	number	of	other	papers	[55,	56,	57,	58,	59,	60,	61].Another	set	of	proposed
outcomes	from	SL-based	design	is	that	it	may	help	attract	students	to	engineering	majors	and/or	retain	students	in	engineering,	particularly	women	and	underrepresented	minorities.	Providence,	RI:	Campus	Compact,	Brown	University;	200113.Coyle	E,	Jamieson	L,	Sommers	L.	On-going	communication	among	the	playground	project,	the	school
system,	and	the	company	ensures	that	playgrounds	are	re-designed,	built,	and	maintained	based	on	need.AdvertisementDone	well,	service-learning	based	engineering	design	can	yield	a	rich	array	of	benefits	for	engineering	students	and	communities.	Lima	and	Oakes	[39]	have	a	list	of	reflection	questions	in	Chapter	2	of	their	textbook	on	service-
learning	in	engineering.	Attitudes	supportive	of	professional	practice	that	may	be	specifically	developed	via	a	SL	design	experience,	such	as	“value	effective	and	persuasive	communication	to	technical	and	non-technical	audiences”	which	requires	“empathy…	with	diverse	clients	and	stakeholders”	([49],	pp.	2–42–43).	2014;(Fall,	special	edition):78-
9666.Litchfield	K,	Javernick-Will	A.	Zoltowski	and	her	collaborators	[47]	have	been	developing	instruments	and	methods	to	measure	ethical	gains	as	a	result	of	SL-based	design	experiences	(e.g.	[48]).In	addition	to	knowledge	and	skills,	attitudes	are	important	to	the	professional	success	of	engineers	and	are	explicitly	recognized	in	CDIO	[23]	and	the
American	Society	of	Civil	Engineers	(ASCE)	Civil	Engineering	Body	of	Knowledge	for	the	21st	Century(CEBOK).	2008;14(2):50-6538.Schön	D.	19	p47.Titus	C,	Zoltowski	CB,	Huyck	M,	Oakes	WC.	The	community	should	select	the	‘optimal’	solution	from	among	the	sub-set	of	options	that	went	through	the	conceptual	design	phase.	The	analogy	is	often
that	engineers	have	a	set	of	tools,	and	just	because	they	have	a	“hammer”	does	not	mean	that	is	the	right	tool	for	the	job.	Learning	from	community:	Community	outcome	assessment	best	practices	and	insights	in	global	service-learning.	In:	Proceedings	of	the	American	Society	for	Engineering	Education	(ASEE)	Annual	Conference	&	Exposition;	23-26
June	2013;	Atlanta,	GA.	This	chapter	is	distributed	under	the	terms	of	the	Creative	Commons	Attribution	3.0	License,	which	permits	unrestricted	use,	distribution,	and	reproduction	in	any	medium,	provided	the	original	work	is	properly	cited.	16	p70.Hartman	E,	Kiely	R,	Smedley	CT,	Reynolds	N,	Mather	MC,	Gregory	M.	Service-learning	executed
through	human-centered	design	may	be	superior	to	standard	design	pedagogy	in	developing	communication	skills	with	diverse	audiences	and	teamwork/leadership	skills	in	interdisciplinary	settings.	Seattle:	CCPH;	2007.	The	similarities	and	differences	of	SL	as	implemented	via	engineering	design	are	compared	to	community	and	civic	engagement
typical	in	disciplines	such	as	social	sciences.	29	p63.Matusovich	HM,	Oakes	W,	Zoltowski	CB.	The	EFELTS	project—Engineering	faculty	engagement	in	learning	through	service.	New	York:	Basic	Books;	198339.Lima	M,	Oakes	WC.	The	community	members	(C)	are	“at	the	table”	working	side-by-side	with	engineers	(E)	and	other	experts	in	policy	(P)
and	natural	and/or	social	scientists	(S).	The	EPICS	model	has	expanded	to	include	approximately	40	colleges	of	engineering	nationally	and	internationally	[15].	For	example,	as	mentioned	previously,	it	can	be	difficult	to	manage	partnerships	within	the	time	constraints	of	a	semester:	most	community	issues	involve	people	working	on	them	throughout
the	year,	not	in	15-week	blocks.	The	community	also	had	goals	toward	student	learning,	including	shifting	students’	perspectives	from	helping	to	learning	and	having	a	responsibility	to	others.These	findings	represent	the	particular	ways	in	which	SL	projects	were	conducted	in	this	instance	and	their	specific	community	partners,	and	should	not	be
generalized.	Best	practice	recommendations	for	SL	design	projects	have	been	distilled,	with	a	particular	emphasis	on	developing	reciprocal	partnerships	and	meaningful	student	reflection.	Engineering	and	sustainable	community	development:	Critical	pedagogy	in	education	for	“engineering	to	help”.	The	human-centered	design	process	has	often
been	used	to	frame	service-learning	(e.g.	[21,	22]),	and	also	aligns	with	numerous	elements	in	the	conceive-design-implement-operate	(CDIO)	process	[23].	In:	Proceedings	of	the	American	Society	for	Engineering	Education	(ASEE)	Southeast	Section	Conference.	In:	Welch	M,	Billig	S,	editors.	pp.	2011;34(3):164-18144.International	Engineering
Alliance	(IEA).	Washington	DC:	ASEE.	There	are	opportunities	to	harness	community	expertise	in	all	phases	of	the	design	process.Conceptual	model	of	the	human-centered	design	process	as	a	collaboration	among	engineers	(E)	and	community	members	(C)	with	contributions	by	policy	makers	(P)	and	scientists	(S),	situated	within	larger
environmental,	social,	and	technical	realms.An	individual	or	the	community	collectively	should	identify	a	problem	or	situation	they	believe	engineers	might	be	able	to	contribute	to	solving	or	improving.	For	example,	community	participation	in	constructing	a	school	playground,	building	a	Habitat	for	Humanity	home,	community	participation	in	building
a	Bridges	to	Prosperity	(B2P)	bridge,	and	locals	producing	ceramic	water	filters	for	point-of-use	household	treatment	of	drinking	water	in	a	micro-enterprise	[19,	20].	In	addition,	the	hard	work	invested	by	students	and	educators	can	yield	tangible	results	that	serve	real	people,	as	opposed	to	designs	in	AutoCAD	or	objects	that	are	displayed	at	a
design	fair	and	then	go	to	waste.	The	framework	supports	the	importance	of	deeply	engaging	with	communities	and	recognizing	their	unique	expertise	in	their	local	context.	16	p25.Leydens	JA,	Lucena	JC.	The	potential	outcomes	of	SL-based	design	education	that	map	to	the	technical	and	professional	knowledge	and	skills	expected	of	engineers
internationally	and	by	U.S.	accreditation	are	summarized	in	Table	1	[44,	45].Knowledge	and	skill	outcomes	achievable	via	SL-based	design	and	PBSL.A	greater	complexity	and	range	of	design	constraints	are	typical	in	SL-based	projects	compared	to	other	design	experiences.	The	evaluation	process	should	consider	the	larger	context	of	the	issue,
including	the	social	and	environmental	spheres.	EPICS	(Engineering	Projects	in	Community	Service)	program.	In	other	words,	problem	identification	should	not	be	externally	imposed.	In:	Proceedings	of	the	American	Society	for	Engineering	Education	(ASEE)	Annual	Conference	&	Exposition;	12-15	June	2005;	Portland,	OR.	The	public	and	community
should	not	be	viewed	as	a	monolith;	there	are	sure	to	be	an	array	of	individuals	and	groups	with	different	perspectives.	Doing	background	reading	will	help	you	create	your	concept	map.	20+	Volume	series	on	service-learning	in	various	professions;	entire	series.	Where	appropriate,	prototypes	of	products	are	created,	which	can	then	go	through
testing	by	the	community.	Service-learning	(SL)	is	among	the	pedagogies	that	can	be	used	to	teach	students	the	engineering	design	process.	2016;5(1):2965.Bixler	G,	Campbell	J,	Dzwonczyk	R,	Greene	HL,	Merrill	J,	Passino	KM.	2012;101(1):28-5922.IDEO.	They	help	you	organise	your	research	and	set	goals	for	your	assignment.	EPICS:	Engineering
projects	in	community	service.	Cambridge	Handbook	of	Engineering	Education	Research	(CHEER).	It	is	unclear	whether	or	not	any	of	the	studies	included	in	the	meta-analysis	included	engineering	students,	but	the	results	are	nevertheless	compelling.Within	engineering,	previous	research	has	identified	a	number	of	knowledge,	skills,	attitudes,	and
identity	(KSAI)	outcomes	that	could	result	from	engineering	student	engagement	in	project-based	service-learning	(PBSL);	[40]	presented	a	literature	review	from	numerous	published	sources.	21	2013.	A	meta-analysis	of	the	impact	of	service-learning	on	students.	There	are	many	models	of	reflection	ranging	from	the	simplest	(what,	so	what,	now
what)	to	those	that	are	more	complex	[37,	38].	An	engineer	might	share	data	with	the	community	that	she/he	believes	indicates	an	issue,	but	should	not	presume	that	her/his	external	perceptions	of	a	‘problem’	are	authentic	to	a	specific	individual	or	community.	In:	Proceedings	of	the	American	Society	for	Engineering	Education	(ASEE)	Annual
Conference	and	Exposition;	26-29	June	2011;	Vancouver.	Enhanced	recruiting	and	retention	using	this	pedagogy	has	also	been	reported.	2016;23(1):80-8451.Wang	L,	Carroll	T,	Delaine	D.	Michigan	Journal	of	Community	Service	Learning.	Rethinking	Engineering	Education:	The	CDIO	Approach.	In	addition,	PBSL	in	engineering	has	been	shown	to
yield	enhanced	creative	design;	cultural	competency	and	leadership	(social	skills);	self-confidence;	attitudes	toward	community	service;	and	engineering	identity.	2017;31(2):165-1833.Rogers	P,	Freuler	RJ.	Washington,	DC:	American	Association	of	Colleges	&	Universities;	2008.	Hoboken,	New	Jersey:	Wiley-IEEE	Press;	2017.	This	iterative	process	can
often	be	viewed	as	a	microcosm	of	the	full	design	process	(e.g.	a	problem	might	be	identified	in	the	prototype,	alternative	fixes	are	proposed	and	evaluated,	etc.).	Ideally,	this	process	includes	contextual	or	transformational	listening,	which	is	a	skill	that	must	be	thoughtfully	developed	[24,	25,	26].	Scaffolding	undergraduate	engineering	design
education	with	the	wellbeing	framework.	Building	Playgrounds,	Engaging	Communities:	Creating	Safe	and	Happy	Places	for	Children.	Community	partners	confirmed	the	tangible	results	of	improved	access	to	clean	water	and	healthcare	which	saved	lives,	but	also	described	trust,	a	sense	of	pride,	and	connections/awareness	as	important	outcomes.
International	Journal	of	Engineering	Education.	In:	Proceedings	of	the	American	Society	for	Engineering	Education	(ASEE)	Annual	Conference	&	Exposition;	26-29	June	2011;	Vancouver,	BC.	2014:492-50842.Arrazattee	C,	Lima	M,	Lundy	L.	The	Learning	Though	Service	Program	Model	Blueprint	is	a	tool	that	can	facilitate	this	process,	considering	the
perspectives	of	a	wide	range	of	stakeholders	(e.g.	students,	community	members,	instructors,	the	university,	intermediaries	such	as	non-governmental	organizations,	practitioners)	with	respect	to	value	propositions,	relationships,	and	resources	[30].A	sub-set	of	engineering	service-learning	design	focuses	on	poverty	alleviation,	in	programs	such	as
Humanitarian	Engineering	and	Engineering	for	Developing	Communities.	Otherwise,	there	is	an	implication	that	a	particular	community	or	individual	is	at	a	‘deficit’,	needing	charity	or	help	from	an	“expert”	engineering	student,	versus	being	co-equal	partners	in	working	to	improve	a	situation.Once	an	issue	has	been	identified	by	the	community,	the
next	step	is	to	gain	a	thorough	understanding	of	the	issue.	1997;4:81-8914.Coyle	EJ,	Jamieson	LH,	Oakes	WC.	In:	Preparing	the	Future	Civil	Engineer.	In	a	faculty	survey	on	ethics	and	societal	impacts	instruction,	212	respondents	who	described	their	capstone	design	course	as	including	ethics	and/or	societal	impact	topics	indicated	that	these	topics
were	taught	via	service-learning	[46].	Investigating	gains	from	EWB-USA	involvement.	SL	projects	typically	engage	engineering	students	and	instructors	with	stakeholders	who	do	not	have	technical	backgrounds.	Common	projects	include	improved	sanitary	conditions,	enhancing	water	quality	and	availability,	and	access	to	energy.There	has	been	a
proliferation	of	curricular	and	co-curricular	opportunities	for	civic	engagement	in	engineering	since	the	turn	of	the	century.	In	particular,	the	way	in	which	students	are	taught	the	design	process	is	important.	Typically	a	number	of	the	important	criteria	that	determine	an	optimal	solution	are	subjective.	Traditional	versus	critical	service-learning:
Engaging	the	literature	to	differentiate	two	models.	Effective	for	Reviews	during	the	2018-2019	Accreditation	Cycle.	Engineering	faculty	and	students	should	enter	into	the	design	process	from	a	mindset	of	humility	and	listening,	being	respectful,	and	embracing	the	expertise	of	the	community.	This	approach	is	different	than	many	industrially-
sponsored	projects	that	are	more	typical	in	capstone	design	projects	and	poses	unique	challenges	and	opportunities	for	engineering	design	education.	Racine,	WI:	Wingspread	Conference	Center.	International	Journal	for	Service-Learning	in	Engineering.	The	Field	Guide	to	Human-Centered	Design.	The	Reflective	Practitioner:	How	Professionals	Think
in	Action.	2009;37(April):120-13572.Reynolds	NP.	In:	Infusing	Real	World	Experiences	into	Engineering	Education.	The	manifestation	of	empathy	within	design:	Findings	from	a	service-learning	course.	Available	from:	.	2014;9:222-239.	KG,	Bielefeldt	AR,	Swan	CW,	Rulifson	G,	Kazmer	D,	Pierrakos	O.	357-3725.Bringle	R,	Hatcher	J.	Engineers	often
bring	examples	of	solutions	that	have	worked	in	similar	situations.	Community	based	organizations’	perspectives	on	service	learning.	13	p33.Lima	M.	This	model	features	vertically	integrated	teams	consisting	of	an	approximately	equal	number	of	first-year,	sophomore,	junior,	and	senior	engineering	students	who	take	a	course	repeating	times	for
semester	credit	and	who	work	together	on	addressing	community	issues	using	human-centered	design.	Implementation	of	leadership	and	service	learning	in	a	first-year	engineering	course	enhances	professional	skills.	Breaking	the	tyranny	of	the	semester:	A	phase-gate	sprint	approach	to	teaching	Colorado	School	of	Mines	students	important
engineering	concepts,	delivering	useful	solutions	to	communities,	and	working	on	long	time	scale	projects.	March	6-8,	2008.	The	more	engaged	community	members	are	in	the	entirety	of	the	design	process,	the	better	the	outcome	will	fulfill	project	goals.	Greenwich:	Information	Age	Publishing;	2004.	Ethonography	in	engineering	ethics	education:	A
pedagogy	for	transformational	listening.	Learning	by	doing:	Reflections	of	the	EPICS	program.	2014.	This	approach	can	perhaps	grow	into	participatory	design	in	the	senior	year.	Measuring	the	value	added	from	service	learning	in	project-based	engineering	education.	Ann	Arbor	MI:	Temple	University;	2016	ProQuest	Number	10112434.	ISBN:	978-1-
118-75730-726.Lambrinidou	Y,	Rhoads	WJ,	Roy	S,	Heaney	E,	Ratajczak	GA.	Switzerland:	Springer;	2016.	Do	university	communications	about	campus-community	partnerships	reflect	core	engagement	principles?	This	constraint	may	require	some	thought	in	terms	of	deploying	a	design	and	maintaining	it	once	it	is	built.	Mechanisms	for	implementing
service	learning:	Analysis	of	efforts	in	a	senior	product	design	class	in	mechanical	engineering.	Many	students	are	drawn	to	engineering	due	to	a	desire	to	make	a	difference,	help	others,	and	improve	society.	The	hexagon	in	the	center	represents	the	team	of	people	working	together	on	a	particular	issue	(inspired	by	[1]),	which	is	embedded	in	the
complex	ecosystem	of	the	technical,	social,	and	environmental	realms.	Engineering	students	may	complete	this	work	if	carefully	supervised	by	instructors	with	appropriate	expertise;	some	projects	will	require	that	licensed	Professional	Engineers	review	the	designs.	The	LSU	Community	Playground	Project,	which	is	affiliated	with	a	first-year
engineering	design	course,	required	the	service-learning	instructor	to	develop	a	servant	leadership	approach	to	be	successful;	the	evolution	from	becoming	a	“traditional”	engineering	educator	to	a	servant	leader	engineering	educator	is	described	in	[33].	Available	from:	Accessed:	Nov	21,	2018]20.Colledge	T,	editor.	Design	changes	can	be	made	in
response	to	the	testing	feedback	cycle.	SL	projects	offer	tangible	examples	of	these	outcomes,	inspiring	students	and	providing	rewarding	experiences.	Canada:	IDEO.org;	201523.Crawley	EF,	Malmqvist	J,	Ostlund	S,	Bordeur	DR,	Edstrom	K.	Students	engaged	in	SL	projects	had	a	statistically	significant	gain	in	the	self-assessed	extent	to	which	they
possessed	creativity/ingenuity	on	the	post-	versus	pre-assessment	using	a	five-point	scale;	gains	were	not	statistically	significant	among	students	working	on	non-SL	design	projects.	181	p73.Duffy	J,	Barrington	L,	West	C,	Heredia	M,	Barry	C.	The	teams	of	engineering	students	and	faculty	should	be	completely	transparent	with	stakeholders,	explaining
what	they	are	doing	and	why.	This	broader	systems-level	perspective	can	include	potential	project	outcomes	such	as	improvements	in	the	health	and	well-being	of	community	partners,	while	recognizing	how	these	outcomes	might	contribute	to	enhancing	community	sustainability	or	social	cohesion.	In:	Filho	WL,	Nesbit	S,	editors.	In	this	context,
engineers	partner	with	communities	throughout	the	world	that	have	a	lack	of	access	to	resources	in	an	effort	to	improve	the	quality	of	life	for	people	in	these	communities.	The	more	students	in	their	role	as	novice	engineers	can	immerse	themselves	in	the	communities	and	with	the	people	their	engineering	is	designed	to	serve,	the	more	likely	they	are
to	better	understand	and	appreciate	the	needs	of	the	ultimate	users	of	the	co-created	design.	Whom	does	service	learning	really	serve?	17	p48.National	Academy	of	Engineering.	Concept	maps	are	diagrams	that	demonstrate	the	relationships	between	ideas.	Leveraging	students’	passion	and	creativity:	ETHOS	at	the	University	of	Dayton.	2nd	ed.	SL
projects	could	model	practices	and	processes	used	in	international	development	work	for	monitoring	and	evaluation	(M&E),	which	typically	include	mixed-methods	[77].	30	pSubmitted:	October	2nd,	2018Reviewed:	December	20th,	2018Published:	January	21st,	2019©	2019	The	Author(s).	For	example,	with	the	LSU	Community	Playground	Project
[33,	41],	once	community-designed	playgrounds	are	built	at	public	schools,	a	company	that	subcontracts	with	the	school	system	to	provide	grounds	and	maintenance	services	to	the	schools	takes	over	the	maintenance	of	the	playgrounds.	A	sub-set	of	the	design	projects	were	SL-based	and	included	leadership	training.	International	Journal	for	Service
Learning	in	Engineering.	Nelson	[31]	described	four	different	mental	models	that	are	commonly	used	to	frame	design	processes	associated	with	poverty	alleviation:	income	first,	needs	first,	rights	first	(including	human-centered	design),	and	local	first.	Reynolds	[72]	provides	a	critical	review	of	literature	on	community	perspectives	on	service-
learning,	and	conducted	research	on	the	perspectives	of	the	international	partner	community	in	Nicaragua	on	their	partnership	with	the	College	of	Engineering	at	Villanova	University.	Although	engineering	design	can	be	conceptualized	via	a	number	of	paradigms,	a	human-centered	design	approach	is	particularly	well-suited	to	SL	projects.	Service-
learning	and	the	development	of	democratic	universities,	democratic	schools,	and	democratic	good	societies	in	the	21st	century.	Others	have	also	used	interviews	[73,	74]	and	surveys	[14,	74,	75]	to	assess	community	partner	satisfaction	and	other	perspectives	on	SL	engagement.	Other	groups,	such	as	non-governmental	organizations	(NGOs),	may	be
key	stakeholders,	particularly	in	international	service-learning	projects.In	terms	of	reciprocal	partnerships,	an	asset	based	model	of	collaboration	is	ideal	because	it	acknowledges	the	resources	and	assets	that	the	university	and	community	“bring	to	the	table,”	as	well	as	identifies	the	needs	that	each	constituent	seeks	to	meet	through	partnership.
Baltimore,	MD:	ABET;	201746.Bielefeldt	AR,	Polmear	M,	Knight	D,	Swan	C,	Canney	N.	2016;12(1-2):93-11128.Catalano	GD.	Watch	this	introductory	video	for	tips	on	developing	concept	maps.	Service-Learning:	Engineering	in	your	Community.	An	educational	and	entrepreneurial	ecosystem	to	actualize	technology-based	social	ventures.	2018.
Community	involvement	in	the	implementation	step	can	be	particularly	impactful	and	contributes	to	the	community	“taking	ownership”	of	the	constructed	artifact	that	they	co-designed	and	helped	to	construct.	3-229.Eyler	J,	Giles	D.	Jiusto	and	Vaz	[68]	present	a	model	that	considers	these	impacts	to	both	communities	and	academics,	which	can
inspire	instructors	considering	the	use	of	SL	as	a	design	pedagogy	to	think	beyond	immediate	impacts.	Version	3.	Special	issue:	University	engineering	programs	that	impact	communities:	Critical	analyses	and	reflection.	One	challenge	is	the	fact	that	many	engineering	faculty	members	have	not	previously	experienced	such	approaches,	either	during
their	education	and	training,	or	in	practice.	1st	ed.	To	create	a	concept	map:	Start	with	your	research	topic	Identify	relevant	subtopics	(whom	what,	when,	why	and	how?)	and	link	these	to	your	research	topic	Identify	relationships	between	the	subtopics	Develop	and	focus	your	topics	from	general	to	specific	Review	your	concept	map	regularly.
Encouraging	innovation	through	design	in	resource	constrained	environments.	Partnerships	are	more	successful	when	constituents	combine	their	strengths	to	address	a	community	issue	together	rather	than	a	charity	model	in	which	one	constituent	helps	the	other.	Stoecker	[34]	takes	this	concept	further,	suggesting	that	engaged	faculty	frame	their
work	as	community	organizing.AdvertisementThere	are	several	essential	elements	of	successful	service-learning-based	projects.	Fundamentals	of	Service-Learning	Course	Construction.	Assessing	creativity	specific	to	engineering	with	the	revised	creative	engineering	design	assessment.	Service-Learning	in	the	Disciplines.	New	York:	Cambridge
University	Press;	2014.	SL	design	projects	can	be	integrated	into	courses	ranging	from	first-year	to	senior	capstone,	providing	benefits	to	communities	while	enhancing	students’	skills.service-learningcommunity	engagementhuman-centered	designreflectionreciprocal	partnershipsprofessional	skillsattitudesempathyhumilityIn	the	twenty-first	century,
“engineers	are	called	to	be	change-makers,	peace-makers,	social	entrepreneurs,	and	facilitators	of	sustainable	human	development”	[1].	In:	International	Association	for	Research	on	Service-Learning	and	Community	Engagement	Annual	Conference;	6-8	Nov	2013;	Omaha	NE.	Advances	in	Engineering	Education.	Three	large	service-learning	programs
in	engineering	have	data	related	to	the	impacts	of	their	program	in	recruiting/retaining	female	students:	the	Service	Learning	Integrated	Throughout	a	College	of	Engineering	(SLICE)	program	at	the	University	of	Massachusetts	Lowell	[62],	EPICS	at	Purdue	University	[63],	and	the	Humanitarian	Engineering	and	Social	Entrepreneurship	(HESE)
program	at	Pennsylvania	State	University	[64].	Preparing	engineers	for	the	workplace	through	service	learning:	Perceptions	of	EPICS	alumni.	New	Perspectives	on	Service-Learning:	Research	to	Advance	the	Field.	Implementing	service-learning	into	an	introductory	mechanical	engineering	course.	Licensee	IntechOpen.	Attracting	women	to
engineering	that	serves	developing	communities.	Daytona	Beach	FL.	Catalano	[28]	advocates	for	a	contemplative	paradigm,	which	he	combined	with	service-learning	in	a	senior	capstone	design	course.	This	positioning	is	often	different	from	the	techno-centric,	“expert”	perspective	that	pervades	engineering.	In	a	senior	product	design	course	with
service-based	projects,	students	rated	their	creativity	at	a	higher	level	on	the	post-survey	than	the	pre-survey	(average	~6.55	increased	to	~6.95	on	nine-point	scale;	p	
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