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Monitoring household electricity
Two common products 

for measuring electricity 
use around the house or 
classroom are the Kill-A-
Watt and WattsUp? me-
ters. Both measure power, 
power-factor (ratio of VA 
to W), voltage, current, 
and cumulative energy 
and cost.

The Kill-A-Watt is much less ex-
pensive (~$25) and it also measures 
line-frequency. It can handle 15 
amps. Kill-a-Watt is manufactured 
by P3 International:
http://www.p3international.com

The WattsUp? comes in three ver-
sions: $90 buys a device that can 
measure up to 1800 W, $115 buys the 
same specification but also logs 1000 
data points in non-volatile ram, and 

$195 buys one that stores 13000 data 
points. All the WattsUp? versions 
also measure/calculate elapsed 
time, duty cycle, and minima/max-
ima. WattsUp? is manufactured by 
Electronic Educational Devices. They 
state that their unit can be used with 
modified sine-wave power such as 
that which comes out of inverters in 
renewable systems:
https://www.doubleed.com

While statewide curriculum stan-
dards are commonly misconstrued 
merely as concepts about which stu-
dents will be tested to allow promo-
tion, standards are guides to show 
educators what level of achievement 
is expected at certain ages, in addition 
to being guides to core concepts.

There is no single curriculum used 
by all schools, and that is the way it 
should be if we want a workforce di-
verse enough to handle the thousands 
of different occupations. Educational 
research has proven that learning 
happens best when it addresses indi-
vidual students’ needs and interests. 
As those needs and interests evolve, 
so should curriculum.

The Massachusetts Technology 
Collaborative hired reviewers to 
evaluate curriculum, connecting 
the objectives of activities and other 
resources to the MA Curriculum 

Frameworks, our statewide stan-
dards. Materials are identified as 
appropriate to standards in History, 
Social Studies, Mathematics, Science, 
Technolgy, and Engineering.

The reviews, available online, can 
help you identify items appropriate 
for your grade level and subject. The 
site also describes sets of materials as 
they are used at schools around the 
state:
http://www.masstech.org/ 

cleanenergy/curriculum/ 
reviews.htm 
EnergyTeachers.org would be in-

terested to know how these lessons 
guide you and your students to new 
levels of achievement.
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Dear Readers
From the Editor

Larger print this time, hope you 
like it!

This school-year I can discern the 
increase in interest in energy curricu-
lum. What factors are driving class-
rooms towards energy-education?

One is that dozens of “green” 
schools have recently been built in 
each state. I recently read a set of 
guidelines from the Illinois Envi-
ronmental Protection Agency, listing 
measures schools can take to mitigate 
their impact on the environment:
http://www.epa.state.il.us/p2/ 

green-schools/ 
green-schools-checklist.pdf
What interests you and your 

students about energy? We’d love to 
hear from you.

-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.

Standards -Leve l  Ac t i v i t ies  A re 
Not Just Standard Lessons

Massachusetts teachers have developed new lessons
based on new standards and evolved interests

Data-Logging for Energy Education
Students can gather, analyze, share data for science, engineering, the environment, and society

Continued on p. 2
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I’ve used the 1000-point model to 
log usage of my computer (a hog), 
laptop (a sipper), stereo (the old kind 
that doesn’t take any juice when 
switched off; see figure), televi-
sion, and refrigerator. For a physics 
teacher like me, it’s been interesting 
to measure the power factor of dif-
ferent appliances to see how current 
goes ahead or lags behind electromo-
tive force.

For temperature, humidity, light, 
and other measurements, many 
schools have been using Onset Com-
puter Corporation’s HOBO loggers. 
The palm-sized boxes can be placed 

in many environ-
ments, left to collect 
data at a variable in-
terval, then attached 
to a computer to re-
trieve the data. I use 
the serial H8 model 
that logs tempera-
ture, light, humidity, 
and an optional ex-
ternal sensor:

http://www.onsetcomp.com
Sparks

One inspiring, online article de-
scribes using an electricity-meter to 
measure the use of different video-
game consoles, even while switched 
off:
http://www.dxgaming.com/?p=6

The authors calculated how much 
energy (and money) the consoles 

would use in a year. Now all we 
have to do is have a student pur-
sue a similar study with some de-
vice that isn’t almost exclusively 
used by males.

Systems Performance
Schools with solar and/or wind 

on site for years have been monitor-
ing and sharing data with systems 
provided by several companies:

Heliotronics packages a mea-
suring system with a kiosk-ready, 
informative panel. Students at a ki-
osk on site, or at other schools us-
ing Heliotronics systems, can use 
this “Solar Learning Lab” to ana-
lyze the current and cumulative 
generation of renewable energy. 
You can access the data from two 
exemplary schools on their web 
site:
http://www.sunviewer.net
http://heliotronics.com/ 

educators/educ_main.html
Fat Spaniel and Soltrex also 

provide monitoring systems.
http://www.fatspaniel.com
http://www.soltrex.com

Synthesis
I’ve got a reputation to main-

tain in making my classes as 
challenging as possible for my 
students, so I’ve started working 
on a new lesson where students 
are asked to combine data from 
different types of loggers. At 
right are three graphs depicting 
variables of my refrigerator and its 
environment. In addition to measur-
ing the power going in through the 
plug with a WattsUp? Pro, I mea-
sured the temperature and humidity 
with a HOBO both in and out of the 
refrigerator for about 24 hours. Here 
are several points of note:
We started logging in the middle of 
the evening, taking about 24 hours 
of data.
The room temperature goes down at 
night so we save energy, comes back 
up in the morning, then down when 

my wife goes to work and leaves me 
at the home office with a sweater.
At night, the time it takes for the 
refrigerator to get warm is longer, 
as seen in the third hump of the 
middle graph.
The refrigerator cools much faster 
than it warms.
The defrost cycle shows up once 
at about 68000 seconds. The light 
comes on just before that cycle. It’s 
difficult to see, but there is one point 
at 30W.
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Recent Books
New items from the Bibliography at EnergyTeachers.org

To comment on any resources in our bibliography, use the ‘Books’ Forum, on our web site.

Energy Switch: Proven solutions 
for a renewable future by Craig 
Morris
The merchant of power: Samuel 
Insull, Thomas Edison, and the 
creation of the modern metropolis 
by John F. Wasik
Solar revolution: the economic 
transformation of the global en-
ergy industry by Travis Bradford

•

•

•

Big coal: the dirty secret behind 
America’s energy future by Jeff 
Goodell
Children of the sun: a 
history of humanity’s 
unappeasable appetite 
for energy by Alfred W. 
Crosby
Eating to save the earth: 
food choices for a healthy 
planet by Linda Riebel 
and Ken Jacobsen

•

•

•

Energy, a beginner’s guide by 
Vaclav Smil

Annual Energy Outlook 
2006 With Projections to 
20�0
Solar Cooker Review 
(Perodical)
Exploring solar energy II : 
activities in solar electricity 
by Allan Kaufman
Energy for every kid by 
Janice VanCleave

•

•

•

•

<

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

Educators like you are invited use the forum to share
ideas about lessons, materials, books, and anything

related to energy education.

Hydrogen and Fuel Cells: “MRS 
Fuel Cell Challenge”
Energy Science: “Energy in 
Agriculture Historical Lessons”
Lesson Plans: “How does Earth 
Science course include renewables?”

Lesson Plans: “Utility-bill lessons”
Open Forum: “Pessimistic view of 
Cape Wind outcomes”
Hydrogen and Fuel Cells: “Mini 
hydrogen cars--Some toys, some 
equipped for learning”

The area under the 
power curve is the 

energy, in Joules, about 
3 MJ used in the whole day; 
that’s a third of 2000 kCal, 
far less than the 500 MJ of 
food energy stored therein.

Other options
There are other devices 

that collect measurements, 
from tiny iButtons (Dallas Semicon-
ductor) to bike-computer based an-
emometers (Inspeed).
http://www.maxim-ic.com/ 

products/ibutton
http://inspeed.com/

There are ways to get that ancient 
laptop to help out, especially if you 
can get a parallel port working. That 
port can be programmed to count or 
time events, making it useful with 
rain-gauge buckets, anemometers, 
or light-detectors, to see how much 
of a day the lights are on in a room. 
You can also replace the switch from 
a mouse with a relay controlled by 
a light-detector, motion-detector, re-
frigerator-door switch, etc. You then 
write a program to watch mouse 
clicks, which could even be done 
with javascript on a web page so 
that the program could run on any 
computer.

I’m interested in programming 
microcontrollers to collect measure-
ments; my next step is to experi-
ment having my microcontrollers 
communicate with the computer for 
data-retrieval. This is the way to go 
if you want to spend less than $20 
per unit, but have enough projects to 
justify buying a programmer for the 
microcontrollers.

-Shawn Reeves

If you would like to 
continue to receive this free 
newsletter, and you received 
it anonymously (as “Science 
Teacher” or “Physics Teacher”), 

please contact us.
If your name appears on the 
label, your subscription will 

continue.

Continued from  p. 2



Check out vendors of equipment and curriculum for renewables education
http://www.mtpc.org/cleanenergy/curriculum/resource1/vendors.htm

Any opinions expressed in this newsletter are the author’s, and not necessarily those of EnergyTeachers.org

Cape Cod area Junior Solar Sprint 
Leaders Workshop Dec 13 2006

What: Junior Solar Sprint (JSS) 
Teachers’ Professional Workshop
Where: Waquoit Bay Research 
Reserve in East Falmouth
Date: Wednesday December 13th, 
2006
Time: 4-8pm

Global Challenge for collaborative 
studies

In the Global Challenge, teams of 
US high school students collabo-
rate with international counter-
parts from October to May to 
address global climate change. 
Students strengthen skills in math, 
science, engineering, and critical 
thinking, while learning about 
global business practices. Register 
by December 15.

 Volvo Adventure environmental 
competition for youth teams

Volvo Adventure is an interna-
tional, youth-team competition for 
practical, environmental projects. 
Prizes go up to $10k and a trip to 
Sweden. The deadline for submis-
sion is in January, 2007.

Cancelled/Postponed Energy in 
Schools Conference

NYSERDA made the very difficult 
decision not to hold the Energy in 
Schools Conference, scheduled for 
Rochester, November 5th through 
the 7th, due to an unacceptably 
low response/registration. The 
conference may be rescheduled 
pending feedback.

New Issue of Energy Ed Resources 
Compendium from US DOE

The US Dept. of Energy’s Energy 
Information Administration pub-
lishes a yearly guide to resources 
for educators, K-12. The 2006-2007 
booklet is available free in print or 
download form.

U. New Hampshire publishes 
brochure about studying carbon 
footprint

The New Hampshire Carbon 
Challenge is a UNH initiative 
to encourage New Hampshire 
households to reduce their carbon 
dioxide emissions by 10,000 
pounds per year (a 12% reduction 
for a typical household). Middle 
school and high school students 
can take the Carbon Challenge on 
behalf of their families, and in the 
process gain a better understand-
ing of how their family consumes 
energy and thus their carbon 
footprint.

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

Please check the calendar 
and news page on our website 

for details and updates


