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Dear Readers
From the Editor.

Have you and your students con-
sidered, nay, plumbed, the depths of 
the current energy crisis? Are pre-
college students aware of the effects 
of portable energy, as a commodity, 
on the economy? The proposed tran-
sition to sustainable energy must 
be approached with tools in hand, 
tools of science, social studies, and 
engineering. When I think 
about this, I turn 
to my 

most dif-
ficult choices: What 

should I teach? Or, if I’m lucky 
enough to be hired by a school that 
allows student-centered learning: 
What should I allow my students to 
decide to study?

Since my task is to teach physics, 
I try to expose my students to ideas 
that will help them understand pow-
er as a rate of energy, so that they can 
bust the myth that it is more wasteful 
to turn a light (or pretty much any 
device) off for 5 minutes than to leave 
it on, unused. My students should 
understand the differences between 
a 100kg scooter and a 2000kg truck, 
both which are used to go down to 
the donut shop to pick up a 0.1kg do-
nut and a 0.2kg hot chocolate. But my 
students mustn’t get bogged down in 
Newtonian kinematics, energy as the 
ability to do work, etc., with no pas-

sion for science as a human endeavor, 
real people discovering things about 
themselves and their environment; I 
don’t want my students to think of 
science as 16th century guys discov-
ering a clockwork universe.

Do I tell my students to save the 
world? Do I tell them I’m helping 
them find the knowledge 
that will save 
t h e 

world? Do I 
tell them that the point 

of science is the betterment of 
humanity or the environment? How 
high a goal do I set for them? The 
Massachusetts Envirothon, which 
is asking participants to study re-
newable energy, has a respectable, 
complex answer to these questions. 
This year’s goals are described in a 
document linked in one of our recent 
forum topics, submitted by Will Sny-
der. See page 3 for other recent posts. 
To find out what Envirothoners are 
studying in other states, visit the na-
tional page:
http://www.envirothon.org/ 

programs/index.php
SolarNow, an organization that 

has collected and generated cur-
riculum for renewable energy for 
many years, recently turned me on 
to a great read that bridges the gap 
between back-to-basics textbook and 
practical guide:  Renewables Are 
Ready, by Nancy Cole and P.J. Sker-
rett, is getting long-in-the-tooth with 
its 1995 technologies, but if renew-
ables were ready then, and so many 
adults still don’t get it, then the title is 
as important today as any evergreen 

idea. This book and several other 
new entries in our Bibliography are 
listed on page 3.

More and more educators are us-
ing EnergyTeachers.org 
to find ideas. 

P l e a s e 
consider contribut-

ing your ideas to our network.
How do we fund the organization?

EnergyTeachers.org is supported 
mainly by grants, private donations, 
and services in kind. We also have a 
license to resell items in Massachu-
setts, and there are a few ways we 
can earn modest revenue through 
novel methods on the internet, in-
cluding GoodSearch. When brows-
ers go to
http://www.goodsearch.com/ 

?charityid=842402
and use the search engine (really 

just Yahoo Search in a charity-fund-
ing wrapper), a penny or two per 
click goes to the charity chosen on 
the search page. Sources like Good-
Search won’t float our entire budget, 
but they are enough to pay for a few 
pieces of equipment we can donate 
to a teacher or two.

See our home page for more 
new ways to give. Donations are 
tax-deductible

-Shawn Reeves
shawn@energyteachers.org
39 Noble Street
West Newton, MA 02465
http://energyteachers.org

EnergyTeachers.org is a 
501(c)(3) nonprofit organization. 
Contributions are tax-deductible.

“No man is an island.”

Don’t be an island, use our network.
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By Shawn Reeves. Based on 
ideas from Stephen Cremer, Alison 
Nash, Osram Sylvania, and many 
students.

Consumers today are asking ques-
tions about lights questions without 
textbook-answers: What is a fluores-
cent light? Should I leave lights on 
if I’m not using them only for five 
minutes? Aren’t these lights flicker-
ing? How much energy going into 
this lamp comes out as visible light? 
How does an occupancy-detector 
work?

Lighting-technology has changed 
appreciably in the past few years, so 
answers may be different than when 
you last learned about lights. Fortu-
nately, there is a pedagogy that works 
very well on topics about which the 
teacher when both the teacher and 
the student are seeking answers: In-
quiry. (Inquiry also works well in all 
subjects, but novel topics force the 
teacher into a mode of less predict-
ability, where there are higher risks 
but greater rewards.)

To use inquiry to teach, we must 
inculcate our students with ques-
tions that require primary or second-
ary research, synthesizing pre-exist-
ing science with thoughtful analysis, 
hopefully leading to inferences that 
give satisfying answers to the initial 
questions, and possibly leading to 
more questions. 

In the spirit of inquiry, I would like 
to lead you just towards some ideas 
and leave you to further research. I 
will introduce a few topics of light-
ing engineering 
and science.

Flicker
Try to get your 

hands on a flicker-
checker, a spinning 
top that helps de-
termine whether 
lights use magnet-
ic ballasts, which 
switch fluorescent 
lights on and off 

at a humanly perceptible frequency, 
or they use electronic ballasts, which 
switch must faster. Can you use the 
top to estimate the frequency of the 
flicker? What is the highest frequen-
cy that a student can perceive?

The tops are available from the 
National Energy Education Devel-
opment Project:
http://www.need.org/needpdf/ 

Catalog.pdf
The title “Flicker Checker” is 

a registered trademark of Osram 
Sylvania.

The 15-Minute Myth
Consider this paragraph from

http://www.ttec.co.tt/consumertips/ 
conserveelectricity/
“You can save by turning off 
incandescent lights when you 
leave the room. If you use 
fluorescent lighting, however, turn 
them off only if you will be gone 
longer than 15 minutes because 
fluorescent lights use as much 
energy in starting as they use 
during 15 minutes of operation, so 
it’s not worthwhile to turn them off 
for brief periods.”
Could a light that takes 1 second 

to turn on fully (as fluorescent lamps 
these days do) use as much energy in 
that second as it would in 15 minutes 
of normal operation? I figure that 15 
minutes (900 seconds) of 40 Watts is 
36000 Joules. 36000 Joules in 1 sec-
ond is 36000 Watts, enough to light 
a supermarket, and enough to blow 
any circuit breaker you might have 

in your house. Is my 
analysis too simple, 
thus my inference 
too dismissive? Try 
measuring the en-
ergy use of lights, 
as you turn them 
on and off, with a 
data-logging (and 
graphing) watt-
meter., which you 
can buy from Ener-

gyTeachers.org or from several other 
sources.

Efficacy
How much of the energy going 

into a luminaire as electrical energy 
comes out as visible light?

Also related to energy inputs and 
outputs, when talking about the 
portion of light that isn’t useful for 
seeing, infrared light is often called 
“heat.” Doesn’t visible light, as well 
as all any other wavelength, also 
transmit energy that can change the 
temperature of materials?

You may start your inquiry by 
browsing a helpful article in Wikipe-
dia about efficacy:
http://en.wikipedia.org/wiki/ 

Lighting_efficiency
How do the lights in your room 

compare to lights in Wikipedia’s ta-
bles? What tools would you need to 
measure your lights’ efficacy? Which 
type of lamp, LED, fluorescent, incan-
descent, spark gap, or other, has the 
highest theoretical limit of efficacy?

For an example of an article in the 
popular press that confuses readers 
on all three of the issues–flicker, the 
15 minute myth, and efficacy–see the 
Daily Mail (UK) April 14, 2007, title 
“Dimwits: Why ‘green’ light bulbs 
aren’t the answer to global warm-
ing” by Christopher Booker:
http://www.dailymail.co.uk/ 

pages/live/articles/news/ 
news.html?in_article_id= 
441881&in_page_id=1770
Keep an eye on EnergyTeachers.

org for more investigation into this 
ubiquitous but poorly understood 
technology. Please use our Equip-
ment Forum if you have questions 
about acquiring or using the tools 
mentioned.

Lights and Inquiry
Bright ideas for student-centered study of technology
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Recently Noted Books and Periodicals
For more details on each resource, visit the Bibliography at EnergyTeachers.org

Williams, Wendy and Robert 
Whitcomb. Cape wind : money, 
celebrity, class, politics, and the 
battle for our energy future on 
Nantucket Sound. New York: 
PublicAffairs, 2007.

Hagopian, Emily. Green Doll-
house: Creating a Doll’s Eye View 
of a Healthier World. Kansas 
City, MO: Ecotone, LLC, 2005.

Schneider, Eric D. and Dorion 
Sagan. Into the cool: energy flow, 
thermodynamics, and life. Chi-
cago, Illinois: The University of 
Chicago Press, 2005.

Jones, Susan. Solar power of the fu-
ture: new ways of turning sunlight 
into energy. New York, NY: The 
Rosen Publishing Group, 2003.

Hayhurst, Chris. Hydrogen Power: 
new ways of turning fuel cells into 
energy [sic]. New York, NY: The 
Rosen Publishing Group, 2003.

Morgan, Sally. Alternative Energy 
Sources. Chicago: Heinemann 
Library, 2003.

Friedman, Lauri S. ed. Energy 
Alternatives. Farmington Hills, 
MI: Greenhaven Press, 2006. 
Series: Writing the Critical Es-
say, an Opposing Viewpoints 
Guide.

Chiras, Daniel D.. The Solar 
House. White River Junction, 
VT: Chelsea Green Publishing 
Company, 2002.

Scheckel, Paul. The Home En-
ergy Diet. Gabriola Island, BC, 
Canada: New Society Publish-
ers, 2005.

Spray, Sharon L. and Karen L. 
McGlothlin. Global Climate 
Change. Lanham, Maryland: 
Rowman & Littlefield Publish-
ers, 2006.

Recent Forum Topics
New items from the FORUM at EnergyTeachers.org

Carpools: June 16 2007 to Beverly Solar Field Day
Equipment: Open-ended, Inquiry-based, Group-
oriented Labs and Equipment; Dataloggers and Solar 
Cooking Workshop Notes
Field Trips: Field trips in the age of high-stakes tests.
Junior Solar Sprint (Miniature Solar Cars): JSS 

Workshops for teachers; Please volunteer for JSS local 
and regional
Lesson Plans: Mass Envirothon on energy; Grading 
and Rubrics; Correlated Lesson Plans on Renewables 
and Climate Change
Open Forum: Where to go to college to study energy

Recent Links
Just a few new urls from the Links page at EnergyTeachers.org

Shell Eco-Marathon: The Shell Oil company sponsors 
this annual event in which teams compete to build 
vehicles that get over 1000 mpg. Most vehicles carry 
one person (the driver), travel about 25 kph, and run on 
gasoline.
http://www.shelleco-marathon.com/
Biogeochemistry Climate Change Summer 
Fellowships: Fellowship programs for undergraduates 
to study biogeochemical cycles and climate change 
with faculty at the University of California, Irvine.
http://www.ess.uci.edu/~jkmoore/ucireuhomepage.

htm
Earthrace: Earthrace is a bid to break the world record 
for circumnavigating the globe in a powerboat, and 
using only renewable fuels. The 2007-2008 program 
includes an 18-month tour calling at 60 of the worlds 
great cities, promoting fuels like biodiesel, and raising 
awareness about sustainable use of resources.
http://www.earthrace.net/

Careers in Renewable Energy: The Energy Efficiency 
and Renewable Energy office of the US Department 
of Energy provides this guide to renewable energy 
careers, also in PDF form with photos.
http://www1.eere.energy.gov/education/printable_

versions/careers_renewable_energy.html
The Vineyard Energy Project: Coordinates and 
supports renewable-energy projects in Martha’s 
Vineyard, MA.
http://www.vineyardenergyproject.org/
National Association of Geoscience Teachers: 
College and pre-college geoscience teachers meet in 
local chapters.
http://www.nagt.org/
Green Schools Project--Alliance to Save Energy: 
The Green Schools Program of the Alliance to Save 
Energy engages students in creating energy-saving 
activities in their schools, using hands-on, real-world 
projects.
http://www.ase.org/section/program/greenschl



Exploring Energy: The Christa 
Corrigan McAuliffe Center at 
Framingham State College offers 
this professional development 
program for Massachusetts 
elementary and middle school 
teachers of science. Participants will 
investigate the concepts of energy 
and work, the effects of energy 
transferal, and harness the energy 
of flowing water, wind and sunlight; 
July 12th and July 13th; one optional 
graduate credit available; enrollment 
fee of $175.00. For teachers of 
science in grades 3, 4, 5 and 6. 
Register by calling the McAuliffe 
Center at 508-626-4050 or
http://www.christa.org
Searsburg, VT Wind Farm Tours 
This Summer: The Renewable 
Energy Tours at Green Mountain 
Power Corporation’s Wind Farm in 
Searsburg, Vermont are back for 
2007!
http://www.cetonline.org/Events/ 

events.php

Wheaton (MA) College Hosts 
Coldframe Contest for Norton 
Middle School: April 29, 2007, 
Wheaton College hosted a 
Community Day for the town 
of Norton, MA. In one event, 
students in an ecology course, 
“Ponds to Particles,” coached 
teams of students from Norton 
Middle School as they built 
coldframes, small structures 
used to protect plants from 
winter weather. NMS teacher 
Marilyn Porell began introducing 
the concepts behind coldframes 
to students in February. During 
the following two months, 
students kept a journal of research 
and design, documenting their 
learning and decision-making. On 
Community Day, the students built, 
according to their designs, making 
sure to keep below a $30 budget, 
using recycled materials where 
possible.
MA Ag Teachers Workshop 
Series To Include Renewables, 
Local Food Links: Among 
several workshops this summer, 
Massachusetts Ag in the Classroom 
has organized “Local Food and 
Renewable Energy,” August 7, an 

introduction to solar greenhouses, 
no-till farming, photovoltaics, solar 
thermal systems, renewable fuels, 
and energy-efficient construction
http://www.aginclassroom.org/
MA Content Institute For Teachers 
On Alt Energy This Summer: This 
summer session for Massachusetts 
teachers grade 6-12, July 30-
August 3, August 6-10, will help 
participating teachers develop an in-
depth understanding of Alternative 
Energy and how it is related to 
Physical Science and Technology/
Engineering standards.
mailto:mpelletier@necc.mass.edu

News and Events
Headlines from the Calendar and Community News at EnergyTeachers.org

Please check the calendar 
and news page on our web 
site for details and updates

Wheaton students mentor Norton Middle 
School students as they build a coldframe 
from reused materials.


