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ENERGY	EDUCATION	LITERACY	

As	we	proceed	through	the	21st	century,	our	ability	to	responsibly	manage	
our	energy	resources	will	determine	our	future.		

This	will	require	that	every	human	is	literate	about	energy	conversion	
and	how	our	energy	use	is	affecFng	the	earth’s	energy	balance.	



Many	visionaries	have	
charted	a	future	energy	
system	that	is	not	reliant	on	
the	damaging	emissions	
from	burning	fossil	fuels.	

This	revoluFon	in	our	energy	conversion	strategies	
will	not	occur	if	there	is	not	sufficient	public	will	to	
promote	these	technologies	on	a	large	scale.	

This	choice	can	be	fueled	by	
clear	educaFon,	including	a	
dedicaFon	to	ensure	all	college	
graduates	have	a	firm	
understanding	of	the	basic	
thermodynamics	of	climate	
science	and	energy	conversion.		

http://all-free-download.com/free-vector/download/alternative_energy_options_icons_311137.html	



Energy	conversion	systems	involve	a	highly	
complex	set	of	scienFfic	principles.	

However,	the	basic	conceptual	understanding	of	
these	technologies	can	be	easily	understood	by	the	
greater	public	if	delivered	in	clear,	uncomplicated	
vocabulary	and	conceptual	explanaFons.	

hVps://www.grc.nasa.gov/www/5810/rvc/tcgrid.htm	



This	case	study	presents	the	experiences	of	two	
faculty	members	and	three	classes.	

	
All	three	classes	contain:	

•  energy	conversion	content	
•  climate	science	understanding	
•  experienFal	project	components	

EducaFon	on	this	content	
should	exist	at	all	levels,	
•  K-12	classroom,	
•  higher	educaFon	and	
•  public	educaFon	

experiences.	



CASE	STUDIES	
Teaching	Methods	in	Higher	EducaFon	
These	courses	aim	to	enhance	student	literacy	
and	engage	students	in	challenging	problems	
encountered	in	mainstream	energy	conversion	
prac5ces.	

1.  		Early	Undergraduate	
2.  Middle	to	Late	Undergraduate	

3.  		Graduate	Curriculum	

MULTI-LEVEL	APPROACH	



CASE	STUDY	#1	
Early	Undergraduate,	

First	Year	Seminar	Course	
	

“Know	Wa(s	Cooking	–	The	Physics	of	
Energy	Efficient	Cooking”	

	



Goal	of	the	first	year	seminar	
experience:	

	

To	apply	criFcal	thinking	to	examine	a	single	issue	
from	mulFple	perspecFves	

hVp://www.collegeforentrepreneurship.com/entrepreneur-profiling-assessment-tool-mulF/	



These	concepts	can	then	be	applied	to	the	
earth’s	energy	balance	and	the	understanding	
of	various	energy	conversions.	

Cooking	provides	the	ideal	topic	
for	the	understanding	of	basic	
thermodynamic		
concepts.	



Student	developed	cooking	
laboratories	allow	for	experienFal	
learning	and	heightened	
engagement.	



In-class	case	studies	and	farm	field	trip	
allow	for	further	understanding	of	the	
complexity	of	the	interdependencies	
of	these	issues.	



CASE	STUDY	#2	
Mid	to	Late	Undergraduate,	
General	EducaFon	Course	

	

“The	Physical	Principles	of	
Energy	and	Sustainability”	

	



General	EducaFon	
course	open	to	all	
students	

Allows	for	students	from	a	wide	range	of	disciplines,	
many	of	whom	have	very	liVle	knowledge	of	physics,	
climate	change,	or	renewable	energy	at	the	start	of	
the	class.	



!

Energy	conversion	technologies	are	presented	
using	conceptual	science	strategies	and	basic	
schemaFcs	and	demonstraFons.	

Students	realize	that	many	methods	used	to	
convert	various	forms	of	energy	to	electricity	
are	similar	and	not	beyond	their	
comprehension.		



Individual	student	project	
presentaFons	allow	for	deeper	
exploraFon	into	a	single	topic.	

hVp://ebike.bicilive.it/e-magazine/bike-news/geoorbital-wheel-kit-conversione-ebike/	
hVps://cleantechnica.com/2015/09/21/introducing-first-portable-wind-turbines/		



Based	on	students’	responses	to	
basic	quesFons	about	energy	
conversions	and	climate	science	
on	the	first	day	of	class	as	
compared	to	the	final	exam	day,	
there	is	a	notable	improvement	
in	literacy	of	these	important	
topics.	



CASE	STUDY	#3	
Graduate	Curriculum	in	

Renewable	Energy	Engineering	
	

“Theory	and	Prac?ce	of	Engineering	
Thermodynamics”	

	



Core	curriculum	course	in	the	
Renewable	Energy	Engineering	
concentraFon	of	the	Master	of	
Science	in	program	

Most	students	in	this	concentraFon	have	a	
bachelor’s	degree	in	engineering	but	want	to	focus	
more	in	the	pracFcal	applicaFon	of	the	fundamental	
knowledge	they	have	obtained.	



Thermodynamic	principles	are	applied	to	
renewable	energy	and	building	energy	
situaFons	through	experienFal	methods,	
including	industry-based	projects.	

These	projects	immerse	the	students	in	a	real	
project	with	real	clients,	real	budget	and	Fme	
constraints,	allowing	them	to	Fe	the	
fundamentals	to	an	actual	need	and	soluFon.		



A	recent	class	worked	as	engineering	
consultants	to	a	regional	ski	resort	to	perform	
an	energy	audit	of	the	operaFon,	as	well	as	a	
design	of	an	energy	efficiency	upgrade	and	a	
renewable	energy	system	installaFon	

This	project	provided	a	uniquely	effecFve	
learning	opportunity	through	the	study	of	the	
thermodynamics	of	the	snow	making	process	
and	the	energy	intensive	nature	of	the	ski	
resort	industry.		



Many	graduate	students	have	
commented	on	their	lack	of	
understanding	of	how	to	apply	their	
knowledge	unFl	parFcipaFng	in	these	
projects.	



Conclusions	



•  InfiltraFon	of	Energy	Content	into	all	
Course	Levels	
– Rather	than	viewing	this	educaFonal	
responsibility	as	a	need	for	new,	focused	
classes	dedicated	to	these	topics	only,	an	
alternate	successful	strategy	is	to	infiltrate	
many	courses	with	this	energy	content.		



•  Implement	project-based	
learning	to	further	enhance	the	
retenFon	
–  Individual	Projects	allow	for	deep	
exploraFon	into	one	area	for	
enhanced	understanding	

– Group	Projects	allow	for	
collaboraFon	across	disciplines	



•  This	repeated,	conFnual	
exposure	to	these	energy	
conversion	concepts	will	
maximize	students’	long-term	
retenFon	and	true	
understanding.	
– These	educaFonal	opportuniFes	
can	help	to	develop	the	literacy	
necessary	to	transiFon	to	an	
alternaFve,	responsible	energy	
future	by	making	these	students	
agents	of	change	in	their	
professions.	



QUESTIONS?	


