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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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ib
-

u
te

 e
n

er
gy

 q
u

ic
kl

y 
an

d 
co

n
ve

n
ie

n
tl

y 
to

 d
is

ta
n

t 
lo

ca
ti

on
s.

 
B

SL
 8

C
/M

4*
 (

6-
8)
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en

ch
m

a
rks for Scien

ce L
itera

cy (B
SL

)
• N

ation
al Scien

ce E
ducation

 Stan
dards (N

SE
S)
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a
in

e L
ea

rn
in

g R
esu

lts (M
L
R

) 
• Scien

ce for A
ll A

m
erica

n
s (SFA

A
)

• C
om

m
on

 C
ore Sta

te Sta
n
d
a
rd

s for  
  M

a
th

em
a
tics (C

C
SS)

E
n
ergy for M

a
in

e,  
L
esson

 6 M
od

ifi
cation

: 
M

ain
e’s E

n
ergy

 P
ictu

re
Studen

ts an
alyze the w

ay they per-
son

ally use en
ergy an

d in
vestigate 

en
ergy use on

 a m
uch larger scale 

(in
 M

ain
e an

d n
ation

ally) through
 

exam
in

ation
 of data. Studen

ts 
discuss an

d m
ake prediction

s about 
the am

oun
t of en

ergy used by each
 

sector. T
hey create a visual repre-

sen
tation

 of their prediction
s that 

they com
pare to the actual percen

t-
age of en

ergy used by each sector. 
Studen

ts begin
 to discover how

 reli-
an

t all sectors are on
 electricity an

d 
fossil fuels as en

ergy sources. 

T
his activity can be used to help build 

students’ background know
ledge of 

electricity use as it provides the “big 
picture” view

 of how
 people have used 

and currently use electricity.  

• �D
ata abou

t en
ergy u

se is divided 
in

to differen
t categories kn

ow
n

 as 
sectors an

d in
clu

de tran
sportation

, 
residen

tial, in
du

strial, an
d com

m
er-

cial. 

• �D
ifferen

t sectors u
se en

ergy an
d 

electricity in
 differen

t w
ays. 

• �T
h

e am
ou

n
t of en

ergy people in
 

th
e U

n
ited States an

d in
 M

ain
e u

se 
con

tin
u

es to in
crease.  

• �D
ata is collected to an

sw
er a qu

es-
tion

 an
d can

 be u
sed to m

ake 
in

form
ed decision

s. 

• �becom
e fam

iliar w
ith

 th
e 

variou
s w

ays en
ergy, in

clu
din

g 
electricity, is u

sed by differen
t 

sectors. 

• �an
alyze an

d determ
in

e en
ergy 

u
se tren

ds for th
em

selves, for 
M

ain
e, an

d th
e n

ation
. 

• �begin
 to con

sider th
e cu

m
u

la-
tive effects of en

ergy decision
s 

th
ey m

ake daily. 

• �O
rgan

ize in
form

ation
 in

to sim
ple tables an

d graphs an
d 

iden
tify relation

ships they reveal. B
SL 12D

/M
1 (6-8) 

• �R
ead sim

ple tables an
d graphs produced by others an

d de-
scribe in

 w
ords w

hat they show
. B

SL 12D
/M

2 (6-8)

• �Locate in
form

ation
 in

 referen
ce books, back issues of n

ew
s-

papers an
d m

agazin
es, com

pact disks, an
d com

puter data 
bases. B

SL 12D
/M

4* (6-8)  

• �Tren
ds based on

 w
hat has happen

ed in
 the past can

 be used 
to m

ake prediction
s about w

hat thin
gs w

ill be like in
 the 

future. H
ow

ever, these prediction
s m

ay n
ot alw

ays m
atch

 
w

hat actually happen
s. B

SL 11C
/M

10** (6-8) 
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n
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ill
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C
on

n
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on
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o 

L
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rn
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G

oa
ls

 f
ro

m
  

• 
B

en
ch

m
a
rk

s 
fo

r 
Sc

ie
n
ce

 L
it
er

a
cy

 (
B

SL
)

• 
N

at
io

n
al

 S
ci

en
ce

 E
du

ca
ti
on

 S
ta

n
da

rd
s 

(N
SE

S)
• 

M
a
in

e 
L
ea

rn
in

g 
R

es
u
lt
s 

(M
L
R

) 
• 

Sc
ie

n
ce

 f
or

 A
ll
 A

m
er

ic
a
n
s 

(S
FA

A
)

• 
C

om
m

on
 C

or
e 

St
a
te

 S
ta

n
d
a
rd

s 
fo

r 
 

  
M

a
th

em
a
ti
cs

 (
C

C
SS

)

E
n
er

gy
 f

or
 M

a
in

e,
  

L
es

so
n

 7
: 

W
at

t’
s 

in
 a

 
N

am
e(

p
la

te
)?

In
 th

is
 le

ss
on

, s
tu

de
n

ts
 d

et
er

m
in

e 
ho

w
 m

uc
h 

el
ec

tr
ic

it
y 

a 
pa

rt
ic

ul
ar

 
de

vi
ce

 u
se

s 
by

 r
ea

di
n

g 
el

ec
tr

ic
 

n
am

ep
la

te
s 

an
d 

us
in

g 
K

ill
 A

 W
at

t 
m

et
er

s 
th

at
 m

on
ito

r 
el

ec
tr

ic
al

 
en

er
gy

 c
on

su
m

pt
io

n
. T

he
y 

di
sc

us
s 

th
e 

cu
m

ul
at

iv
e 

ef
fe

ct
s 

of
 p

ar
as

it
ic

 
or

 p
ha

n
to

m
 lo

ad
s 

an
d 

st
ra

te
gi

es
 to

 
m

in
im

iz
e 

an
d/

or
 e

lim
in

at
e 

th
em

. 

T
hi

s 
ac

tiv
ity

 c
an

 b
e 

us
ed

 e
ith

er
 b

ef
or

e 
st

ud
en

ts
 a

re
 in

tr
od

uc
ed

 to
 r

ea
l-t

im
e 

el
ec

tr
ic

ity
 m

on
ito

ri
ng

 d
is

pl
ay

s 
to

 h
el

p 
th

em
 d

ev
el

op
 a

 s
en

se
 o

f t
he

 n
um

be
r 

of
 

W
at

ts
 d

iff
er

en
t a

pp
lia

nc
es

 u
se

 o
r 

af
te

r 
st

ud
en

ts
 h

av
e 

fa
m

ili
ar

ity
 w

ith
 th

e 
gr

ap
hs

 to
 h

el
p 

de
te

rm
in

e 
th

e 
ty

pe
s 

of
 

ap
pl

ia
nc

es
 th

at
 m

ig
ht

 c
au

se
 th

e 
pa

t-
te

rn
s 

ob
se

rv
ed

.  
T

hi
s 

ac
tiv

ity
 is

 o
ne

 
th

at
 c

an
 a

ls
o 

be
 u

se
d 

in
 c

on
ju

nc
tio

n 
w

ith
 th

e 
A

pp
lia

nc
e 

C
ar

d 
So

rt
. 

D
ow

n
lo

ad
 le

ss
on

 a
t: 

 h
tt

p:
//

w
w

w
.

po
w

er
sl

eu
th

.o
rg

/t
ea

ch
er

/e
n

er
gy

-
po

w
er

s/
le

ss
on

7-
ov

er
vi

ew

• 
�M

an
y 

de
vi

ce
s 

ha
ve

 p
ar

as
it

ic
 o

r 
ph

an
-

to
m

 lo
ad

s 
ev

en
 w

he
n

 s
w

itc
he

d 
“o

ff
.”

 

• 
�Pa

ra
si

ti
c 

or
 p

h
an

to
m

 lo
ad

s 
cu

m
u

la
-

ti
ve

ly
 h

av
e 

a 
si

gn
ifi

ca
n

t 
im

pa
ct

 o
n

 
ov

er
al

l e
n

er
gy

 c
on

su
m

pt
io

n
. 

• 
�C

on
n

ec
ti

n
g 

de
vi

ce
s 

th
at

 h
av

e 
pa

ra
-

si
ti

c/
ph

an
to

m
 lo

ad
s 

to
 p

ow
er

 s
tr

ip
s 

an
d 

tu
rn

in
g 

th
e 

st
ri

p 
co

m
pl

et
el

y 
of

f 
w

h
en

 a
 d

ev
ic

e 
is

 n
ot

 in
 u

se
 a

n
d 

pu
rc

h
as

in
g 

E
n

er
gy

 S
ta

r 
ce

rt
ifi

ed
 a

p-
pl

ia
n

ce
s 

ar
e 

tw
o 

st
ra

te
gi

es
 t

h
at

 c
an

 
be

 u
se

d 
to

 r
ed

u
ce

 e
n

er
gy

 u
se

. 

• 
�de

te
rm

in
e 

th
e 

n
u

m
be

r 
of

 W
at

ts
 

an
 e

le
ct

ri
ca

l d
ev

ic
e 

u
se

s 
by

 
re

ad
in

g 
th

e 
de

vi
ce

’s
 e

le
ct

ri
c 

n
am

ep
la

te
. 

• 
�gi

ve
 a

n
 e

xa
m

pl
e 

of
 a

 p
ar

as
it

ic
 

or
 p

h
an

to
m

 lo
ad

. 

• 
�de

sc
ri

be
 t

h
e 

cu
m

u
la

ti
ve

 e
ff

ec
ts

 
of

 p
ar

as
it

ic
 o

r 
ph

an
to

m
s 

lo
ad

s.

• 
�su

gg
es

t 
st

ra
te

gi
es

 t
o 

el
im

in
at

e 
or

 m
in

im
iz

e 
pa

ra
si

ti
c 

or
 p

h
an

-
to

m
 lo

ad
s.

 

• 
�A

ll 
te

ch
n

ol
og

ie
s 

ha
ve

 e
ff

ec
ts

 o
th

er
 th

an
 th

os
e 

in
te

n
de

d 
by

 
th

e 
de

si
gn

, s
om

e 
of

 w
hi

ch
 m

ay
 h

av
e 

be
en

 p
re

di
ct

ab
le

 a
n

d 
so

m
e 

n
ot

. B
SL

 3
B

/M
2a

 (
6-

8)
 

• 
�U

se
 s

ta
ti

st
ic

s 
to

 s
um

m
ar

iz
e,

 d
es

cr
ib

e,
 a

n
al

yz
e,

 a
n

d 
in

te
rp

re
t 

re
su

lt
s.

 M
LR

 B
1 

(6
-8

) 
c

• 
�U

se
 a

 v
ar

ie
ty

 o
f t

oo
ls

 a
n

d 
te

ch
n

ol
og

ie
s 

to
 im

pr
ov

e 
in

ve
st

ig
a-

ti
on

s 
an

d 
co

m
m

un
ic

at
io

n
s.

 M
LR

 B
1 

(6
-8

) 
e 
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a
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ce E
ducation
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SE
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• M
a
in

e L
ea

rn
in

g R
esu

lts (M
L
R

) 
• Scien

ce for A
ll A

m
erica

n
s (SFA

A
)

• C
om

m
on

 C
ore Sta

te Sta
n
d
a
rd

s for  
  M

a
th

em
a
tics (C

C
SS)

N
ext M

on
th

’s E
lectricity

 U
se 

Studen
ts are given

 m
on

thly kilow
att hour data 

from
 A

ddison
 Fox’s hom

e an
d asked to settle 

an
 argum

en
t betw

een
 tw

o frien
ds about the 

best w
ay to use the data to m

ake a prediction
 

about n
ext m

on
th’s electricity use.  

T
his activity m

ight be used w
ith Step 1 of the 

investigation guide as a supplem
ent or later in the 

investigation as an assessm
ent. 

• �M
easures of cen

tral ten
den

-
cy (m

ean
, m

edian
, m

ode) lo-
cate on

ly the cen
ter of a data 

set. O
ther m

ethods are often
 

m
ore useful in

 m
akin

g sen
se 

of or describin
g the data. 

• �u
se strategies for an

alyzin
g 

data an
d in

terpretin
g th

e 
an

alysis in
 order to an

sw
er 

th
e qu

estion
 posed.  

• �recogn
ize w

h
en

 to u
se th

e 
m

ean
 an

d m
edian

 to de-
scribe a distribu

tion
. 

• �m
ake effective u

se of a 
variety of represen

tation
s 

to display distribu
tion

s, in
-

clu
din

g tables, bar an
d lin

e 
graph

s, dot or lin
e plots, an

d 
pie ch

arts. 

• �R
ecogn

ize that a m
easure of cen

ter for a n
um

erical data set 
sum

m
arizes all of its values w

ith a sin
gle n

um
ber, w

hile a 
m

easure of variation
 describes how

 its values vary w
ith a 

sin
gle n

um
ber. C

C
SS 6.SP.3 

• �Sum
m

arize n
um

erical data sets in
 relation

 to their con
text, 

such as by…
relatin

g the choice of m
easures of cen

ter an
d 

variability to the shape of the data distribution
 an

d the con
-

text in
 w

hich the data w
ere gathered. C

C
SS 6.SP.5

• �U
se m

easures of cen
ter an

d m
easures of variability for 

n
um

erical data from
 ran

dom
 sam

ples to draw
 in

form
al com

-
parative in

feren
ces about tw

o population
s. C

C
SS 7.SP.4

• �T
he m

ean
, m

edian
 an

d m
ode tell differen

t thin
gs about the 

m
iddle of a data set. B

SL 9D
/M

3 (6-8) 

• �C
om

parison
 of data from

 tw
o groups should in

volve com
-

parin
g both their m

iddles an
d the spreads aroun

d them
. B

SL
 

9D
/M

4 (6-8) 

A
p
p
lian

ce C
ard

 Sort 
A

 versatile set of applian
ce cards can

 be used 
to preassess studen

ts’ kn
ow

ledge about “en
-

ergy hogs” an
d to en

gage studen
ts in

 research
 

on
 the n

um
ber of w

atts various applian
ces use.   

T
here are m

any w
ays this activity can be used. 

O
ne suggestion is to use this activity after students 

have som
e fam

iliarity w
ith real-tim

e electricity 
use displays as the activity helps students develop 
a sense of how

 m
any W

atts particular appliances 
use. A

nother is to use this activity in conjunc-
tion w

ith E
nergy for M

aine, Lesson 7: W
att’s in a 

N
am

e(plate)? 

• �H
ousehold applian

ces vary  
in

 the n
um

ber of w
atts they 

use. 

• � T
he n

um
ber of w

atts som
e-

thin
g uses is depen

den
t on

 
the m

ake, m
odel, an

d year 
of the applian

ce an
d how

 
(lon

g) it is used.  

• �G
en

erally devices in
volved 

in
 coolin

g or heatin
g use 

larger am
oun

ts of electricity.  

• �A
pplian

ces have n
am

eplates 
that list the n

um
ber of W

atts 
it uses.  

• �recogn
iz e th

at h
ou

seh
old 

applian
ces u

se differen
t 

am
ou

n
ts of electricity. 

• �iden
tify h

ou
seh

old applian
c-

es th
at typically u

se large 
am

ou
n

ts of electricity. 

• �determ
in

e th
e n

u
m

ber of 
W

atts an
 applian

ce u
ses by 

readin
g th

e device’s electri-
cal n

am
eplate.  

• �R
ecogn

ize an
d represen

t proportion
al relation

ships betw
een

 
quan

tities. C
C

SS 7.R
P.2  

©
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N
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n
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 S
ci
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 E
du
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ti
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n
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(N
SE
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• 

M
a
in
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L
ea

rn
in
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R

es
u
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(M
L
R

) 
• 

Sc
ie

n
ce

 f
or

 A
ll
 A

m
er

ic
a
n
s 

(S
FA

A
)

• 
C

om
m

on
 C

or
e 

St
a
te

 S
ta

n
d
a
rd

s 
fo

r 
 

  
M

a
th

em
a
ti
cs

 (
C

C
SS

)

H
ow

 M
an

y
 W

ay
s 

to
 a

 
K

il
ow

at
t 

H
ou

r?
 S

ca
ve

n
ge

r 
H

u
n

t 
T

hi
s 

ex
er

ci
se

 h
el

ps
 s

tu
de

n
ts

 c
on

-
ce

pt
ua

liz
e 

ho
w

 m
uc

h 
el

ec
tr

ic
it

y 
us

e 
is

 e
qu

iv
al

en
t t

o 
1 

ki
lo

w
at

t h
ou

r 
(k

W
h)

. 

T
hi

s 
ac

tiv
ity

 c
an

 b
e 

us
ed

 in
 a

 n
um

be
r 

of
 p

la
ce

s 
in

 th
e 

in
ve

st
ig

at
io

n 
se

qu
en

ce
 

bu
t i

s 
pe

rh
ap

s 
be

st
 u

se
d 

af
te

r 
st

ud
en

ts
 

ar
e 

fa
m

ili
ar

 w
ith

 r
ea

l-t
im

e 
el

ec
tr

ic
ity

 
us

e 
di

sp
la

ys
 a

nd
 h

av
e 

so
m

e 
ex

pe
ri

-
en

ce
s 

w
or

ki
ng

 w
ith

 k
W

h.
 T

hi
s 

ac
tiv

ity
 

ca
n 

al
so

 b
e 

us
ed

 in
 c

on
ju

nc
tio

n 
w

ith
 

th
e 

A
pp

lia
nc

e 
C

ar
d 

So
rt

 a
nd

 E
n-

er
gy

 fo
r 

M
ai

ne
, L

es
so

n 
7:

 W
at

t’s
 in

 
a 

N
am

e(
pl

at
e)

. T
hi

s 
ac

tiv
ity

 c
an

 b
e 

on
e 

th
at

 s
tu

de
nt

s 
co

m
pl

et
e 

w
ith

 th
ei

r 
pa

re
nt

s 
or

 o
th

er
 c

om
m

un
ity

 m
em

be
rs

. 
So

m
e 

te
ac

he
rs

 h
av

e 
di

vi
de

d 
up

 th
e 

sc
av

en
ge

r 
ite

m
s,

 a
ss

ig
ni

ng
 o

ne
 o

r 
tw

o 
at

 a
 ti

m
e,

 to
 m

ak
e 

th
e 

ac
tiv

ity
 m

or
e 

m
an

ag
ea

bl
e.

 

• 
�A

 k
ilo

w
at

t h
ou

r 
(k

W
h)

 is
 1

 k
ilo

w
at

t 
(o

r 
10

00
 W

at
ts

) 
of

 e
le

ct
ri

ci
ty

 u
se

d 
ov

er
 th

e 
pe

ri
od

 o
f 1

 h
ou

r. 

• 
�gi

ve
 e

xa
m

pl
es

 o
f 

ap
pl

ia
n

ce
 u

se
 

th
at

 w
ou

ld
 e

qu
at

e 
to

 1
 k

ilo
w

at
t 

h
ou

r 
of

 e
le

ct
ri

ci
ty

 u
se

.

• 
�C

om
pu

te
 u

n
it

 r
at

es
 a

ss
oc

ia
te

d 
w

it
h 

ra
ti

os
 a

n
d 

fr
ac

ti
on

s,
 

in
cl

ud
in

g 
ra

ti
os

 o
f l

en
gt

hs
, a

re
as

 a
n

d 
ot

he
r 

qu
an

ti
ti

es
 m

ea
-

su
re

d 
in

 li
ke

 o
r 

di
ff

er
en

t u
n

it
s.

 C
C

SS
 7

.R
P.

1
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O
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K
ey

 Id
ea(s)

G
oal(s)

Stu
den

ts w
ill:

C
on

n
ection

 to L
earn

in
g G

oals from
  

• B
en

ch
m

a
rks for Scien

ce L
itera

cy (B
SL

)
• N

ation
al Scien

ce E
ducation

 Stan
dards (N

SE
S)

• M
a
in

e L
ea

rn
in

g R
esu

lts (M
L
R

) 
• Scien

ce for A
ll A

m
erica

n
s (SFA

A
)

• C
om

m
on

 C
ore Sta

te Sta
n
d
a
rd

s for  
  M

a
th

em
a
tics (C

C
SS)

G
oin

g G
rap

h
ic! 

Studen
ts determ

in
e how

 to best represen
t 

raw
 data collected from

 a hom
e electricity 

use m
on

itor. T
hey com

pare an
d con

trast 
their graph to those gen

erated by others 
in

cludin
g the w

ay the data is displayed by 
G

oogle Pow
erM

eter. 

Part of step 5, option B
 in the investigation 

guide, this exercise can be done as a separate 
independent follow

 up activity. W
ith m

odifi-
cation it can also be used as a perform

ance 
assessm

ent task. 

• �D
ata is gathered an

d organ
ized 

in
 order to an

sw
er a question

. 

• �D
ifferen

t types of graphs an
d 

specifi
c features of graphs pro-

vide differen
t in

form
ation

 about 
the data.  

• �C
hoice of graphical represen

ta-
tion

 im
pacts how

 w
ell the data 

is un
derstood.  

• �H
ow

 data is or gan
ized should be 

directly related to the question
 

that caused collection
 of the 

data in
 the fi

rst place. 

• �represen
t data graph

ically to 
an

sw
er a qu

estion
.

• �com
pare an

d con
trast differ-

en
t graphical represen

tation
s 

of the sam
e data.  

• �critique features of graphical 
represen

tation
s by iden

tifyin
g 

the in
form

ation
 they stron

gly 
con

vey an
d in

form
ation

 that 
is n

ot  readily apparen
t.  

• �recogn
iz e that graphs an

d 
statistics sum

m
arize data an

d 
provide a collective picture of 
the data. 

• �T
he graphic display of n

um
bers m

ay help to show
 pattern

s 
such as tren

ds, varyin
g rates of chan

ge, gaps, or clusters. 
Such pattern

s som
etim

es can
 be used to m

ake prediction
s 

about the phen
om

en
a bein

g graphed. B
SL 9C

/M
4 (6-8) 

• �D
evelop an

d use tables, graphs an
d rules to describe situa-

tion
s. N

SE
S A

 (5-8) 

G
rap

h
 M

atch
 

Studen
ts are given

 visual represen
tation

s 
(graphs) of real-tim

e electricity use an
d 

are asked to m
atch each to its description

. 

C
onsider using this to help students becom

e 
fam

iliar w
ith the types of patterns produced 

by electricity use. T
his activity can also be 

used to sharpen students’ skills in m
atch-

ing real-tim
e electricity use patterns to their 

displays or as an assessm
ent. 

• �G
raphical r epresen

tation
s can

 
be described in

 w
ords.  

• �G
raphs ar e represen

tation
s of 

real (actual) even
ts.

• �describe in
 w

or ds th
e story  

th
e data tells an

d/or be able 
to describe in

 w
ords th

e pat-
tern

 of electricity u
se. 

• �R
ead sim

ple tables an
d graphs produced by others an

d de-
scribe in

 w
ords w

hat they show
. B

SL 12D
/M

2 (6-8) 
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L
ea
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g 
G

oa
ls

 f
ro

m
  

• 
B

en
ch

m
a
rk

s 
fo

r 
Sc

ie
n
ce

 L
it
er

a
cy

 (
B

SL
)

• 
N

at
io

n
al

 S
ci

en
ce

 E
du

ca
ti
on

 S
ta

n
da

rd
s 

(N
SE

S)
• 

M
a
in

e 
L
ea

rn
in

g 
R

es
u
lt
s 

(M
L
R

) 
• 

Sc
ie

n
ce

 f
or

 A
ll
 A

m
er

ic
a
n
s 

(S
FA

A
)

• 
C

om
m

on
 C

or
e 

St
a
te

 S
ta

n
d
a
rd

s 
fo

r 
 

  
M

a
th

em
a
ti
cs

 (
C

C
SS

)

D
ev

el
op

in
g 

a 
N

ar
ra

ti
ve

 
fr

om
 a

 G
ra

p
h
  

St
ud

en
ts

 c
re

at
e 

a 
n

ar
ra

ti
ve

 d
es

cr
ip

-
ti

on
 to

 m
at

ch
 a

 r
ea

l-t
im

e 
el

ec
tr

ic
it

y 
us

e 
gr

ap
h.

 

T
hi

s 
ex

er
ci

se
 a

nd
 th

e 
on

e 
th

at
 fo

llo
w

s 
ar

e 
ai

m
ed

 a
t h

el
pi

ng
 s

tu
de

nt
s 

be
co

m
e 

fa
m

ili
ar

 w
ith

 m
at

ch
in

g 
el

ec
tr

ic
ity

 u
se

 
w

ith
 it

s 
re

al
-ti

m
e 

di
sp

la
y.

  E
ac

h 
of

fe
rs

 
a 

sl
ig

ht
ly

 d
iff

er
en

t a
pp

ro
ac

h 
an

d 
ca

n 
be

 u
se

d 
in

 a
 n

um
be

r 
of

 p
la

ce
s 

du
ri

ng
 

th
e 

in
ve

st
ig

at
io

n 
se

qu
en

ce
 o

nc
e 

st
u-

de
nt

s 
ha

ve
 h

ad
 s

om
e 

ex
pe

ri
en

ce
s 

w
ith

 
ex

am
in

in
g 

re
al

-ti
m

e 
da

ta
. 

• 
�G

ra
ph

ic
al

 r
ep

re
se

n
ta

ti
on

s 
ca

n
 b

e 
de

sc
ri

be
d 

in
 w

or
ds

.

• 
�G

ra
ph

s 
ar

e 
re

pr
es

en
ta

ti
on

s 
of

 r
ea

l 
(a

ct
ua

l)
 e

ve
n

ts
.

• 
�de

sc
ri

be
 in

 w
or

ds
 t

h
e 

st
or

y 
 

th
e 

da
ta

 t
el

ls
 a

n
d/

or
 b

e 
ab

le
 t

o 
de

sc
ri

be
 in

 w
or

ds
 t

h
e 

pa
tt

er
n

 
of

 e
le

ct
ri

ci
ty

 u
se

.

• 
�R

ea
d 

si
m

pl
e 

ta
bl

es
 a

n
d 

gr
ap

hs
 p

ro
du

ce
d 

by
 o

th
er

s 
an

d 
de

-
sc

ri
be

 in
 w

or
ds

 w
ha

t t
he

y 
sh

ow
. B

SL
 1

2D
/M

2 
(6

-8
) 

D
ev

el
op

in
g 

a 
G

ra
p
h
 f

ro
m

 
a 

N
ar

ra
ti

ve
  

 
St

ud
en

ts
 m

ak
e 

a 
gr

ap
h 

of
 r

ea
l-t

im
e 

el
ec

tr
ic

it
y 

us
e 

ba
se

d 
on

 th
e 

ac
ti

vi
-

ti
es

 d
es

cr
ib

ed
 in

 a
 n

ar
ra

ti
ve

. 

Se
e 

su
gg

es
tio

ns
 a

bo
ve

.  

• 
�G

ra
ph

ic
al

 r
ep

re
se

n
ta

ti
on

s 
ca

n
 b

e 
de

sc
ri

be
d 

in
 w

or
ds

.

• 
�G

ra
ph

s 
ar

e 
re

pr
es

en
ta

ti
on

s 
of

 r
ea

l 
(a

ct
ua

l)
 e

ve
n

ts
.

• 
�be

 a
bl

e 
to

 s
ke

tc
h

 a
 g

ra
ph

 w
h

ic
h

 
re

as
on

ab
ly

 r
ep

re
se

n
ts

 t
h

e 
ev

en
ts

 d
es

cr
ib

ed
 in

 a
 n

ar
ra

ti
ve

.  

• 
�R

ea
d 

si
m

pl
e 

ta
bl

es
 a

n
d 

gr
ap

hs
 p

ro
du

ce
d 

by
 o

th
er

s 
an

d 
de

-
sc

ri
be

 in
 w

or
ds

 w
ha

t t
he

y 
sh

ow
. B

SL
 1

2D
/M

2 
(6

-8
) 
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O
verview

K
ey
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ea(s)

G
oal(s)

Stu
den

ts w
ill:

C
on

n
ection

 to L
earn

in
g G

oals from
  

• B
en

ch
m

a
rks for Scien

ce L
itera

cy (B
SL

)
• N

ation
al Scien

ce E
ducation

 Stan
dards (N

SE
S)

• M
a
in

e L
ea

rn
in

g R
esu

lts (M
L
R

) 
• Scien

ce for A
ll A

m
erica

n
s (SFA

A
)

• C
om

m
on

 C
ore Sta

te Sta
n
d
a
rd

s for  
  M

a
th

em
a
tics (C

C
SS)

M
ak

in
g a Statem

en
t   

Studen
ts are given

 real-tim
e 

electricity use graphs an
d a series 

of statem
en

ts about the graphs. 
Studen

ts discuss each statem
en

t to 
determ

in
e w

hich are accurate. 

U
se this activity tow

ard the later part 
of the investigation sequence to help 
prepare students or sharpen students’ 
abilities in m

aking accurate claim
s 

based on evidence.  It can be used as 
a post investigation assessm

ent.  

• �A
 key part of an

y scien
tifi

c in
ves-

tigation
 is in

terpretin
g an

d m
akin

g 
sen

se of the data gathered. 

• �C
laim

s m
ust be supported by 

eviden
ce (data) from

 the in
vestiga-

tion
. 

• �determ
in

e w
h

ich
 statem

en
ts 

m
ade abou

t a data set are ac-
cu

rate u
sin

g eviden
ce from

 th
e 

data.

• �recogn
ize th

e differen
ce 

betw
een

 eviden
ce th

at com
es 

from
 data an

d in
feren

ces based 
on

 assu
m

ption
s.

• �Presen
t a brief scien

tifi
c explan

ation
 orally or in

 w
ritin

g that 
in

cludes a claim
 an

d the eviden
ce an

d reason
in

g that supports 
the claim

. B
SL 12D

/M
6** (6-8) 

• �Som
etim

es people in
ven

t a gen
eralization

 to sum
m

arize a set 
of observation

s. B
ut som

etim
es people overgen

eralize, im
agin

-
in

g gen
eralization

s on
 the basis of too few

 observation
s. B

SL
 

9E
/M

3* (6-8)   

T
h
e W

ish
in

gs   
T

his set of activities provides 
studen

ts w
ith the opportun

ity to 
exam

in
e electricity use through

 
m

athem
atics an

d in
cludes an

aly-
sis of electricity costs an

d rate of 
chan

ge usin
g graphs. 

T
his activity set can be used after  

students have been introduced to  
electricity rates in conjunction w

ith  
Step 1 of the Investigation G

uide or  
after students have been introduced  
to real-tim

e electricity data displays. 

• �A
 key part of an

y scien
tifi

c in
ves-

tigation
 is in

terpretin
g an

d m
akin

g 
sen

se of the data gathered. 

• �Lin
ear equation

s can
 be used to il-

lustrate a variety of relation
ships. 

• �T
he slope of a lin

e tells how
 som

e-
thin

g chan
ges over tim

e. 

• �m
ake prediction

s an
d iden

tify 
pattern

s u
sin

g graph
s.

• �iden
tify relation

sh
ips betw

een
 

tw
o variables as sh

ow
n

 in
 a 

table, graph
, or equ

ation
 an

d 
describe h

ow
 th

e relation
sh

ip 
can

 be seen
 in

 each
 of th

e 
oth

er form
s of represen

tation
. 

• �solve problem
s an

d m
ake deci-

sion
s abou

t lin
ear equ

ation
s 

an
d pattern

s in
 tables an

d 
graph

s of th
ose relation

s – rate 
of ch

an
ge, slope, y-in

tercept.

• �U
se variables to represen

t tw
o quan

tities in
 a real-w

orld 
problem

 that chan
ge in

 relation
ship to on

e an
other; w

rite an
 

equation
 to express on

e quan
tity, thought of as the depen

den
t 

variable, in
 term

s of the other quan
tity, thought of as the 

in
depen

den
t variable. A

n
alyze the relation

ship betw
een

 the 
depen

den
t an

d in
depen

den
t variables usin

g graphs an
d tables, 

an
d relate these to the equation

. C
C

SS 6.E
E

.9 

• �R
ecogn

ize an
d represen

t proportion
al relation

ships betw
een

 
quan

tities. C
C

SS 7.R
P.2  

• �G
raphs can

 show
 a variety of possible relation

ships betw
een

 
tw

o variables. A
s on

e variable in
creases un

iform
ly, the other 

m
ay do on

e of the follow
in

g: in
crease or decrease steadily, 

in
crease or decrease faster an

d faster, get closer an
d closer 

to som
e lim

itin
g value, reach som

e in
term

ediate m
axim

um
 

or m
in

im
um

, altern
ately in

crease an
d decrease, in

crease or 
decrease in

 steps, or do som
ethin

g differen
t from

 an
y of these. 

B
SL 9B

/M
3*(6-8)
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C
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L
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G

oa
ls

 f
ro

m
  

• 
B

en
ch

m
a
rk

s 
fo

r 
Sc

ie
n
ce

 L
it
er

a
cy

 (
B

SL
)

• 
N

at
io

n
al

 S
ci

en
ce

 E
du

ca
ti
on

 S
ta

n
da

rd
s 

(N
SE

S)
• 

M
a
in

e 
L
ea

rn
in

g 
R

es
u
lt
s 

(M
L
R

) 
• 

Sc
ie

n
ce

 f
or

 A
ll
 A

m
er

ic
a
n
s 

(S
FA

A
)

• 
C

om
m

on
 C

or
e 

St
a
te

 S
ta

n
d
a
rd

s 
fo

r 
 

  
M

a
th

em
a
ti
cs

 (
C

C
SS

)

A
n

n
ot

at
ed

 R
ea

l-
ti

m
e 

E
le

ct
ri

ci
ty

 U
se

 D
is

p
la

y
 f

or
 

A
d
d
is

on
 F

ox
 H

ou
se

h
ol

d
  

T
hi

s 
ha

n
do

ut
 s

ho
w

s 
re

al
-ti

m
e 

el
ec

-
tr

ic
it

y 
us

e 
gr

ap
hs

 a
n

d 
de

sc
ri

be
s 

th
e 

ac
ti

vi
ti

es
 fo

r 
th

e 
ho

us
eh

ol
d 

du
ri

n
g 

a 
ty

pi
ca

l m
or

n
in

g.
 T

w
o 

di
sp

la
ys

 a
re

 
in

cl
ud

ed
 –

 th
e 

gr
ap

h 
at

 th
e 

to
p 

le
ft

 
is

 a
n

 e
n

la
rg

ed
 v

ie
w

 o
f t

he
 m

or
n

in
g 

ho
ur

s 
an

d 
at

 th
e 

bo
tt

om
 is

 a
 g

ra
ph

 
sh

ow
in

g 
th

e 
en

ti
re

 d
ay

’s
 e

le
ct

ri
ci

ty
 

us
e 

(t
he

 s
ca

le
 fo

r 
th

e 
y 

ax
is

 is
 in

 
kW

).
 

U
se

 th
is

 h
an

do
ut

 to
 h

el
p 

st
ud

en
ts

 c
on

-
ne

ct
 p

at
te

rn
s 

of
 u

se
 to

 d
is

pl
ay

s.
 T

hi
s 

re
so

ur
ce

 is
 b

es
t u

se
d 

af
te

r 
st

ud
en

ts
 

ha
ve

 b
ec

om
e 

so
m

ew
ha

t f
am

ili
ar

 w
ith

 
th

e 
ba

si
cs

 o
f w

ha
t r

ea
l-t

im
e 

da
ta

 d
is

-
pl

ay
s 

sh
ow

. T
hi

s 
re

so
ur

ce
 c

an
 a

ls
o 

be
 

us
ed

 in
 c

on
ju

nc
tio

n 
w

ith
 th

e 
ac

tiv
iti

es
 

D
ev

el
op

in
g 

a 
G

ra
ph

 fr
om

 a
 N

ar
ra

tiv
e 

an
d 

D
ev

el
op

in
g 

a 
N

ar
ra

tiv
e 

fr
om

 a
 

G
ra

ph
. 

• 
�G

ra
ph

ic
al

 r
ep

re
se

n
ta

ti
on

s 
ca

n
 b

e 
de

sc
ri

be
d 

in
 w

or
ds

.

• 
�G

ra
ph

s 
ar

e 
re

pr
es

en
ta

ti
on

s 
of

 r
ea

l 
(a

ct
ua

l)
 e

ve
n

ts
.

• 
�as

so
ci

at
e 

pa
tt

er
n

s 
of

 r
ea

l-t
im

e 
el

ec
tr

ic
it

y 
u

se
 w

it
h

 h
ou

se
h

ol
d 

ac
ti

vi
ti

es
.  

• 
�R

ea
d 

si
m

pl
e 

t a
bl

es
 a

n
d 

gr
ap

hs
 p

ro
du

ce
d 

by
 o

th
er

s 
an

d 
de

-
sc

ri
be

 in
 w

or
ds

 w
ha

t t
he

y 
sh

ow
. B

SL
 1

2D
/M

2 
(6

-8
) 
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a
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g R
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L
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ow
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he am
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cludin
g n

um
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d cool-
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e 
electricity u
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ou

seh
old 
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• �Iden
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ou

seh
old elec-

tricity u
se. 

• �People have in
ven

ted in
gen
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ays of deliberately brin

g-
in
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ergy tran

sform
ation

s that are useful to them
. 
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