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Maine Saves Energy
About this Guide

The Maine Saves Energy: A Guide to Student-Led Investigations Using
Real-Time Electricity Monitoring was developed to assist teachers in
carrying out student-led investigations of residential electricity use uti-
lizing existing and emerging technologies. Designed to help students
learn how to use the many different types of electricity data available
to homeowners, including that from new tools that provide real-time
electricity information, the activities outlined in this guide will help
students better understand patterns of use and pinpoint areas to con-
serve. Working as scientists, students collect, analyze and share data
gathered from home energy monitors and/or from “smart” utility me-
ters, instruments that provide real-time information about electricity
use. Using data from these and other tools such as Kill A Watt meters,
students design and carry out investigations and use their findings to
make recommendations, based on evidence, for reducing consumption
to homeowners and community members.

Maine Saves Energy: A Guide to Student-Led Investigations Using Real-
Time Electricity Monitoring is designed to supplement and enrich the
lessons in the existing PowerSleuth units, specifically the Maine Saves
Energy unit. Lessons on forms of energy, transfer and transformation
of energy, generation of electrical power, measurement of energy

use with Kill A Watt meters and examination of the electrical energy
consumption of Maine’s residences are part of the Maine Saves En-
ergy unit. Although it is preferable to use the activities in this guide

in conjunction with the Maine Saves Energy unit, the structure of the
guide enables teachers to carry out these investigations and its related
activities independently if desired. The Teacher Background in the
Investigation Guide offers suggestions for tailoring instruction to meet
the needs of your students. Maine Saves Energy: A Guide to Student-Led
Investigations Using Real-Time Electricity Monitoring is based on Maine
state and national science standards and, in addition to addressing
energy content standards, pays particular attention to standards that
describe what students should know and be able to do with respect to
scientific data. The Investigation Guide and Supplementary Activity
Matrix gives an overview of each of the instructional components of
this guide and lists the key ideas, student learning goals and connec-
tions to standards. The matrix also identifies activities that can be used
for assessing students’ understanding.

PowerSleuth and Maine Saves Energy: A Guide to Student-Led Investiga-
tions Using Real-Time Electricity Monitoring were developed by the
Maine Mathematics and Science Alliance (www.mmsa.org) through
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funding from Efficiency Maine. These materials were field tested
by teachers taking part in the Citizen Science in the Classroom
Project (CSIC) administered by the Maine Department of Educa-
tion and funded by the American Recovery and Reinvestment Act.

All PowerSleuth units: Energy Lights Maine (Grades 4-5), Energy
Heats Maine (Grades 6-7), Maine Saves Energy (Grades 7-8) and
Maine Saves Energy: A Guide to Student-Led Investigations Using Real-
Time Electricity Monitoring are available for download at no cost at
the PowerSleuth website www.powersleuth.org.
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e Summarize numerical data sets in relation to their context,
such as by...relating the choice of measures of center and
variability to the shape of the data distribution and the
context in which the data were gathered. CCSS 6.SP.5

e Recognize and represent proportional relationships be-
tween quantities. CCSS 7.RP.2

e Use proportional relationships to solve multistep ratio and
percent problems. Examples: simple interest, tax, markups
and markdowns, gratuities and commissions, fees, percent
increase and decrease, percent error. CCSS 7.RP.3
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Connection to Learning Goals from
® Benchmarks for Science Literacy (BSL)

¢ National Science Education Standards (NSES)

. Goal(s) . :
Overview Key Idea(s) Students will . E&:@ Learning Nmmﬁmm (MLR)
e Science for All Americans (SFAA)
e Common Core State Standavds for
Mathematics (CCSS)
Energy for Maine, e Data about energy use is divided e become familiar with the e Organize information into simple tables and graphs and

Lesson 6 Modification:
Maine’s Energy Picture

Students analyze the way they per-
sonally use energy and investigate
energy use on a much larger scale
(in Maine and nationally) through
examination of data. Students
discuss and make predictions about
the amount of energy used by each
sector. They create a visual repre-
sentation of their predictions that
they compare to the actual percent-
age of energy used by each sector.
Students begin to discover how reli-
ant all sectors are on electricity and
fossil fuels as energy sources.

This activity can be used to help build
students’ background knowledge of
electricity use as it provides the “big
picture” view of how people have used
and currently use electricity.

into different categories known as
sectors and include transportation,

residential, industrial, and commer-

cial.

e Different sectors use energy and
electricity in different ways.

e The amount of energy people in
the United States and in Maine use
continues to increase.

e Data is collected to answer a ques-
tion and can be used to make
informed decisions.

various ways energy, including
electricity, is used by different
sectors.

¢ analyze and determine energy
use trends for themselves, for
Maine, and the nation.

¢ begin to consider the cumula-
tive effects of energy decisions
they make daily.

identify relationships they reveal. BSL 12D/M1 (6-8)

e Read simple tables and graphs produced by others and de-
scribe in words what they show. BSL 12D/M2 (6-8)

e Locate information in reference books, back issues of news-
papers and magazines, compact disks, and computer data
bases. BSL 12D/M4* (6-8)

e Trends based on what has happened in the past can be used
to make predictions about what things will be like in the
future. However, these predictions may not always match
what actually happens. BSL 11C/M10** (6-8)




9 (8-9) 1 MTIN "SUOIILOTUNUIIOD PUE SUOL}
-e31S9AUL 9A01dWII 01 SOI30[OUD9) PUR S[00) JO AJOLIBA B 9S[)

0 (8-9) T MTIN "SInsal
joxdiojur pue ‘9zATeue ‘9qLIOSop ‘OZLIEWIWINS 0} SOIISIIEIS 9S() o

‘SPBOJ WO}
-ueyd 10 onisered ozrwiruru 10
9)BUTWI[O 0} SOI30)BIIS }SO331S
‘speo] swoiueyd 1o onisered jo
$109JJ0 OATIR[NWIND 9Y) 9LIOSOD e
‘peoy] woyueyd 10
onisered e Jo o[duwexo ue 9AIS e

orerdowreu

‘osn A319U0 90NpPal 0} pasn aq

UBD 18] S9I89)ens 0m] a1k seouerd

-de poynioo 1e1s A310uy Surseyoind

pue 9sn Ul 10U SI 901A9P B UM JJO

A1oro1dwoo dins o3 Sururny pue

sdins romod 03 speol wojueyd /on1s
-ered 9ABY JBY) SOOIAD SUNDIUUO)) e

‘uondwnsuod AS19U9 [[BI9A0

uo joedwll JUBOYIUSIS B 0ARY A[OAT)

MMM /AR )8 UO0SS9] pro[uUMO(

1408 pavD) 2ouvddy 2y ynm
UOPIUN[UOD UL PISN 2 OS]V UDD VY]
2U0 S NanoY S1YJ, PIAUIISO SULD]
-wd 9y 9snwo Jysru 1wy saouvnddy
Jo sadh) oy aurwia;op djay 0y sydvis
Y3 ynm Anavynunf 2avy sjuapnis
423fv 40 asn saouvyddp 1P SIIVM
Jo uaquunu 9y Jo asuas v dojpadp wiay)
djay 03 shv)dsip Suriopuowt A1101410212
UIY-TD2A 0] PIONPOLJUL 24D SJUIPNIS
240f2q 42119 Pasn g uvo Ananoy suyJ,

“WI9Y) 93BUIWI[D 10 /PUE 9ZIWUTUTW
03 so1391eIIS puk speof wojueyd 10
onrsered Jo $109]39 9ATIR[NUND 9}
ssnostp Aoy, ‘uondunsuoo A319u9
[EOLI309[9 JO}UOU JBL[} SI9JOW
1eM V [ Suisn pue sojedoweu
OLI)OO[ SUIpeal A¢ S9SN 901ADD
Ternonaed e A10110910 Yyonur Moy
QUIULI9IOP SIUDPNIS ‘UOSSI] SIYI U]

(SHSN) SpAvpunIS UOUVINP 2UINIS [PUOLVN e
(IS) Mova2117T 29U219 A0f SHAVUYIUIE ©
woxy s[eon SuruIed| 0} UordIUUO0))

(s)eon

(8-9) BZIN /€ TS JOU IUI0S OLIOB]P §,001A9p A1) SUTPLal -e[nwno speof woyueyd 10 OISeIE] o Z(arerd)ouwreN
pue o[qeorpaid uo9( 9ABY AW YOTYM JO 9WO0S ‘USISOp 9y} £q s9sN 901A9D [BOL1J09[0 UE 13O, POUDIIMS UM UIAD SPEO] IO} € Ul SJIeM L U0ssI9T
£q popURIUL 950U} UBY} IOYI0 SI09O 9ABY SOISO[OUYD9) [[V o | SHEM JO I9QUINU U} QUL o | -ueyd 10 onisered 9ARY $901A9D AUBIA e QU 10f AS12U

(§800) souvwmayvw
A0f SpAVPUDIS 2IVIS 2407 UOUAULO)) e
(VVAS) SuvsLauy 11v 40f 29uarog e
‘[[Im syuepn
QIrIv) symsay Suruana1 auwy o [ SHSPTiS (s)eapr Aoy MITAIIAQ

LL0Z O

wnjnouing uoneonp3 ABieu3 aurepy

Yinaj§;#1amod

X1

SoNIANOY Areyudwarddng

ASaoug soneg surepy




Power:Sleuth

Maine Energy Education Curriculum

©2011

Supplementary Activities

Maine Saves H:ﬁ.%«

Overview

Key Idea(s)

Goal(s)

Students will:

Connection to Learning Goals from
® Benchmarks for Science Literacy (BSL)

¢ National Science Education Standards (NSES)
® Maine Learning Results (MLR)
e Science for All Americans (SFAA)

e Common Core State Standavds for
Mathematics (CCSS)

Next Month’s Electricity Use

Students are given monthly kilowatt hour data
from Addison Fox’s home and asked to settle
an argument between two friends about the
best way to use the data to make a prediction
about next month’s electricity use.

This activity might be used with Step 1 of the
investigation guide as a supplement or later in the
investigation as an assessment.

Measures of central tenden-
cy (mean, median, mode) lo-
cate only the center of a data
set. Other methods are often
more useful in making sense
of or describing the data.

use strategies for analyzing
data and interpreting the
analysis in order to answer
the question posed.

recognize when to use the
mean and median to de-
scribe a distribution.

make effective use of a
variety of representations

to display distributions, in-
cluding tables, bar and line
graphs, dot or line plots, and
pie charts.

e Recognize that a measure of center for a numerical data set
summarizes all of its values with a single number, while a
measure of variation describes how its values vary with a
single number. CCSS 6.SP.3

e Summarize numerical data sets in relation to their context,
such as by...relating the choice of measures of center and
variability to the shape of the data distribution and the con-
text in which the data were gathered. CCSS 6.SP.5

Use measures of center and measures of variability for
numerical data from random samples to draw informal com-
parative inferences about two populations. CCSS 7.SP.4

The mean, median and mode tell different things about the
middle of a data set. BSL 9D/M3 (6-8)

e Comparison of data from two groups should involve com-
paring both their middles and the spreads around them. BSL
9D/M4 (6-8)

Appliance Card Sort

A versatile set of appliance cards can be used
to preassess students’ knowledge about “en-
ergy hogs” and to engage students in research
on the number of watts various appliances use.

There are many ways this activity can be used.
One suggestion is to use this activity after students
have some familiarity with real-time electricity
use displays as the activity helps students develop
a sense of how many Watts particular appliances
use. Another is to use this activity in conjunc-

tion with Energy for Maine, Lesson 7: Watt's in a
Name(plate)?

Household appliances vary
in the number of watts they
use.

The number of watts some-
thing uses is dependent on
the make, model, and year
of the appliance and how
(long) it is used.

Generally devices involved
in cooling or heating use
larger amounts of electricity.

Appliances have nameplates
that list the number of Watts
it uses.

recognize that household
appliances use different
amounts of electricity.

identify household applianc-
es that typically use large
amounts of electricity.

determine the number of
Watts an appliance uses by
reading the device’s electri-
cal nameplate.

e Recognize and represent proportional relationships between
quantities. CCSS 7.RP.2
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Overview

Key Idea(s)

Goal(s)

Students will:

Connection to Learning Goals from
® Benchmarks for Science Literacy (BSL)

¢ National Science Education Standards (NSES)
® Maine Learning Results (MLR)
e Science for All Americans (SFAA)

e Common Core State Standavds for
Mathematics (CCSS)

Going Graphic!

Students determine how to best represent
raw data collected from a home electricity
use monitor. They compare and contrast
their graph to those generated by others
including the way the data is displayed by
Google PowerMeter.

Part of step 5, option B in the investigation
guide, this exercise can be done as a separate
independent follow up activity. With modifi-
cation it can also be used as a performance
assessment task.

e Data is gathered and organized
in order to answer a question.

e Different types of graphs and
specific features of graphs pro-
vide different information about
the data.

¢ Choice of graphical representa-
tion impacts how well the data
is understood.

e How data is organized should be
directly related to the question
that caused collection of the
data in the first place.

e represent data graphically to
answer a question.

compare and contrast differ-
ent graphical representations
of the same data.

critique features of graphical
representations by identifying
the information they strongly
convey and information that
is not readily apparent.

recognize that graphs and
statistics summarize data and
provide a collective picture of
the data.

e The graphic display of numbers may help to show patterns
such as trends, varying rates of change, gaps, or clusters.
Such patterns sometimes can be used to make predictions
about the phenomena being graphed. BSL 9C/M4 (6-8)

e Develop and use tables, graphs and rules to describe situa-
tions. NSES A (5-8)

Graph Match

Students are given visual representations
(graphs) of real-time electricity use and
are asked to match each to its description.

Consider using this to help students become
familiar with the types of patterns produced
by electricity use. This activity can also be
used to sharpen students’ skills in match-
ing real-time electricity use patterns to their
displays or as an assessment.

e Graphical representations can
be described in words.

e Graphs are representations of
real (actual) events.

describe in words the story
the data tells and/or be able
to describe in words the pat-
tern of electricity use.

e Read simple tables and graphs produced by others and de-
scribe in words what they show. BSL 12D/M2 (6-8)
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Maine Saves Energy Supplementary Activities

Overview

Key Idea(s)

Goal(s)
Students will:

Connection to Learning Goals from
® Benchmarks for Science Literacy (BSL)

® National Science Education Standards (NSES)
® Maine Learning Results (MLR)
e Science for All Americans (SFAA)

e Common Core State Standarvds for
Mathematics (CCSS)

Making a Statement

Students are given real-time
electricity use graphs and a series
of statements about the graphs.
Students discuss each statement to
determine which are accurate.

Use this activity toward the later part
of the investigation sequence to help
prepare students or sharpen students’
abilities in making accurate claims
based on evidence. It can be used as
a post investigation assessment.

e A key part of any scientific inves-
tigation is interpreting and making
sense of the data gathered.

e Claims must be supported by

evidence (data) from the investiga-
tion.

e determine which statements
made about a data set are ac-
curate using evidence from the
data.

e recognize the difference
between evidence that comes
from data and inferences based
on assumptions.

e Present a brief scientific explanation orally or in writing that
includes a claim and the evidence and reasoning that supports
the claim. BSL 12D/M6** (6-8)

Sometimes people invent a generalization to summarize a set
of observations. But sometimes people overgeneralize, imagin-
ing generalizations on the basis of too few observations. BSL
9E/M3* (6-8)

The Wishings

This set of activities provides
students with the opportunity to
examine electricity use through
mathematics and includes analy-
sis of electricity costs and rate of
change using graphs.

This activity set can be used after
students have been introduced to
electricity rates in conjunction with
Step 1 of the Investigation Guide or
after students have been introduced
to real-time electricity data displays.

e A key part of any scientific inves-
tigation is interpreting and making
sense of the data gathered.

e Linear equations can be used to il-
lustrate a variety of relationships.

e The slope of a line tells how some-
thing changes over time.

e make predictions and identify
patterns using graphs.

e identify relationships between
two variables as shown in a
table, graph, or equation and
describe how the relationship
can be seen in each of the
other forms of representation.

e solve problems and make deci-
sions about linear equations
and patterns in tables and
graphs of those relations - rate
of change, slope, y-intercept.

Use variables to represent two quantities in a real-world
problem that change in relationship to one another; write an
equation to express one quantity, thought of as the dependent
variable, in terms of the other quantity, thought of as the
independent variable. Analyze the relationship between the
dependent and independent variables using graphs and tables,
and relate these to the equation. CCSS 6.EE.9

e Recognize and represent proportional relationships between
quantities. CCSS 7.RP.2

e Graphs can show a variety of possible relationships between
two variables. As one variable increases uniformly, the other
may do one of the following: increase or decrease steadily,
increase or decrease faster and faster, get closer and closer
to some limiting value, reach some intermediate maximum
or minimum, alternately increase and decrease, increase or
decrease in steps, or do something different from any of these.
BSL 9B/M3*(6-8)
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supporting specific aspects of students’ investigations and the supplementary activities.

Overview

Key Idea(s)

Goal(s)

Students will:

Connection to Learning Goals from
® Benchmarks for Science Literacy (BSL)

® National Science Education Standards (NSES)
® Maine Learning Results (MLR)
e Science for All Americans (SFAA)

e Common Corve State Standavds for
Mathematics (CCSS)

Home Specification Sheet
for Addison Fox House-
hold

This handout provides additional
information about the Addison Fox
household including home size,
heating and cooling systems, past
energy use, and a room-by-room list
of appliances and lighting.

This is useful for students who want
to take into account additional infor-
mation about the mystery household.
Students, working with their parents
can also find out more about their
own homes using this spec sheet as a
model.

e The amount of electricity a house-
hold uses depends on a number of
factors including number of occu-
pants, size of home, heating and cool-
ing systems, appliances, and location.

e associate patterns of real-time
electricity use with household
activities.

e Identify additional factors that
contribute to household elec-
tricity use.

e People have invented ingenious ways of deliberately bring-
ing about energy transformations that are useful to them.
SFAA 8C/M8** (6-8)
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