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he objective of Think Environment in Math is to provide quality education to
young children in Southwest Indiana. This book is specifically designed for
elementary students (grades 1-5) in this community.

Environmental problems have been a part of our human history ever since human
activities started to negatively affect the ecological balance of the earth thousands of
years ago. Excessive human activities have induced local environmental destruction

such as air pollution, water degradation, and resource depletion and have adversely
impacted local people and societies.

Now with the emergence of global-scale ecological destruction, environmental
problems are no longer just local problems. In this contemporary age, few societies
are being left unaffected by global environmental problems, and all societies are now
required to simultaneously provide concerted responses to those global
environmental challenges, while finding solutions for ongoing local environmental
problems.

In such an era when redesigning each community in which all needs are met in
sustainable ways is a key to the success of the community, provision of education on
our environmental challenges becomes more critical than ever. Our community is no
exception.

Currently, however, there are two fundamental problems when promoting
environmental education through public/parochial elementary schools here in
Southwest Indiana. First, due to time and curriculum constraints, local elementary
schools are unable to allocate time and resources to teach environmental issues.
Secondly, there is no educational material that provides accurate and collective
information on the environmental challenges in our community.

To address these problems, the Think Environment in Math was created. While
traditional educational materials on either environment or existing subject areas,
including math, language arts, science, and history, have provided information on
their focuses, this book attempts a marriage of those independently existing subject
areas and integrated environmental subjects into core subjects. In this book, a focus
was given to mathematics. By taking this new and unique approach, this book
intends to improve students’ knowledge on the local environmental issues while
promoting their math skills and critical thinking skills.
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Math skills targeted in this book are listed below.

Skills (Gr.1-5)
1.  Addition / Subtraction 9. Percentages / Fractions /Decimals
2. Rounding 10. Multiplication / Division
3. Estimating 11. Data analysis (line, bar, circle graphs & tables) «
4.  Ordinal numbers 12. Range, mean, mode & median
5. Usecx, >, = 13. Three-dimensional objects
6.  Number comparison  14. Measurement (temperature, length & weight)
7.  Place value 15. Probability
8.  Expanded notation

l - ' ery importantly, this book focuses specifically on the development of young
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children in southwestern Indiana to make up for disadvantages of using traditional
educational materials that generalize local environmental problems. This book
centers on local environmental problems and local environmental protection efforts,
as well as state and Nation-level problems to help students understand the local
environment as part of a wider context.

| firmly believe that quality education is a powerful tool to influence individual
behavior. | strongly hope that “Think Environment in Math” provides an opportunity
to improve your students’ critical thinking skills and abilities, increase their
environmental awareness, effectsignificant changes in their decisions and actions,
invite positive bottom-up changes in this community, and help ensure an
environmentally sound and economically prosperous future in Southwest Indiana, in
the end.

: Hideka Yamaguchi, Ph.D.
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y, cities won’t light up
during the night and cars won’t move.
In our state, we depend largely on coal
as an energy source. In 2014, Indiana
ranked 8% in coal production, and coal-
fired electric power plants supplied 85
percent of our state’s electricity.
However, dependence on coal is not
without problems. More than 80% of
greenhouse gas emissions in our
country come from burning fossil fuels
including coal, contributing to climate
change. In Evansville, almost all
lectricity is produced by burning fossil
fuels, and Indiana as a whole releases
the 8™ largest amount of  carbon
dioxide in the United Sates.

ENERGY

To solve these problems, our
nation strives to increase clean
electricity production. Due to
those efforts, wind power
capacity in our country is now
the second largest in the world,
and solar power capacity
increased by 7 times over the
last 5 years. Indiana ranks 12t in
the United States in wind power
generation and has the largest
geothermal heating and cooling
system in the United States at
Bell State University in Muncie.
Indiana has moderately good
potential for solar power
production, especially in the
southern part of the state.
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We consume energy in many forms. Most of our energy supply comes from fossil
including coal, oil, and natural gas, and the rest is generated from nuclear power
and renewable sources, such as hydropower, wind, solar, biomass and
geothermal. All of these energy sources can be used directly as primary energy
sources by converting them into heat or mechanical applications. They are also
used as secondary energy sources by converting them into electricity. The table
below shows how these sources produce energy and how they are used in our

country.

Type of energy
sources

Production

Uses

Oil (Petroleum)

Non-Renewable Energy Sources

Oil is a fossil fuel and usually found

underground and extracted by drilling and
creating wells and pipelines. About 31% of
oil we consume is produced in Texas, and
20% is produced in the Gulf of Mexico.
Our country depends on about 40% of our
oil consumption from imports.

Copyright @ Blueggs Environmental Education Ltd.

Our country is the world’s largest oil
consumer. About 70% of our oil is used in
transportation as gasoline, diesel, and jet
fuel, while about 1% of oil is burned to
generate electricity. The remainder is
used in industrial, commercial, and
residential sectors.

Think Environment in Math




Nuclear Energy

Uranium is a fossil fuel and the most
widely used fuel to produce nuclear
energy. Most uranium used in our country
is mined in the western United States.

When bonds of uranium atoms are
broken, enormous energy, in the power of
nuclear power, is released. All of the
nuclear energy produced in the U.S. is
used to generate electricity.

Hydropower

Wind energy

Renewable Energy Sources

Hydropower is produced from the flow or
fall of water. About 29% of the total U.S.
hydroelectricity is generated at the Grand
Coulee Dam in Washington—the largest

dam in the U.S. Most hydropower is
produced at large plants built by the
federal government.

Wind energy generates electricity, and
our country produces the second most
wind electricity in the world. The largest
amount of wind electricity, about 20% of
the total wind electricity generated in the
United States, is generated in Texas. The
world’s largest wind farm is located in
California.

Hydropower has been used for irrigation
and operation of mechanical devices, such
as watermills. At the same time,
hydropower is used for electricity
generation.

Wind energy can be used for operation of
mechanical devices such as the windmills
for water pumping or drainage. Wind
energy is also used to generate electricity
by using wind turbines.

Solar energy

Solar energy generates electricity through
solar panels (photovoltaics or PVs) or solar
thermal power generating plants. Arizona
has the world’s largest solar electricity
generating facility through PVs, and
California has the world’s largest solar
thermal power plant.

Solar energy can be used for heating
spaces (e.g., greenhouse) and water (e.g.,
shower water and swimming pool) with
solar thermal collectors. Solar energy can
also be used to generate electricity by
using solar panels.

Geothermal
energy

Geothermal technology uses heat

generated in the Earth’s core—
geothermal energy—as an energy source.
The United States produces the largest
amount of geothermal power in the
world.

Geothermal energy can be directly used
for heating/cooling spaces. It can also be
used to generate electricity.

Copyright @ Blueggs Environmental Education Ltd.
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ho supplies energy to

Evansville?

ECTREN CORPORATION

Our energy is provided by Vectren Corporation, which is an energy

Wind holding company headquartered in Evansville, Indiana. One of the
SOMW three Vectren operating utilities, called Vectren Energy Delivery of
Landfill gas  5.8% Indiana—South, is in charge of providing electricity and natural

3.2MW
0.2%

Natural gas
295MW
21.4%

Coal
1,000MW
72.6%

HoME WEATHERIZATION
PROGRAM

Vectren has teamed up with Energizing Indiana,
the statewide, utility-supported effort to help
further reduce electric demand, on a multi-year
home weatherization program for income-eligible
electric and gas customers in southwestern
Indiana. Launched in July 2012, Vectren intends to
weatherize more than 2,000 homes by the end of
2013 (2013 Corporate Sustainability Report)

gas in Southwest Indiana.

ENERGY SOURCES

Electricity provided by Vectren is mostly generated
by burning coal. Coal makes up 73% and natural
gas makes up 21%. Renewable energy in the form
of landfill gas is also used to generate electricity at
Blackfoot Clean Energy Facility at Veolia's landfill in
Winslow, Indiana. Although wind energy is not
directly generated by Vectren, the equivalent of 80
MW (mega watts) of wind energy is purchased from
wind farms in Northern part of Indiana to increase
environmental attributes of electricity generated
from renewable energy.

Landfill gas, gas emitted from landfill, is
captured and used as a fuel source to power
two generators at Blackfoot Clean Energy
Facility

Copyright @ Blueggs Environmental Education Ltd. Think Environment in Math




The Renewable Energy Policy

in Indiana

The incentive to increase renewable energy generation has been created mostly by climate change and
economic concerns. To promote renewable energy installations, Indiana created the Clean Energy Portfolio
Standard program in May 2011. This program sets a voluntary goal on electricity supply companies to
produce 10% of their electricity from clean energy sources* by 2025.

NET METERING

Indiana also has a program called Net Metering to support renewable energy expansion among residential,
small business, schools, and industrial sectors. This program is applicable for utility customers who connect
qualifying renewable generators to a utility’s grid. When a renewable generator produces electricity,
customers are credited for renewable electricity generation at the full retail rate (the retail price the
customer pays for electricity). Customers are charged only for the “net” electricity [Net
electricity=Electricity consumption (kWh) — Electricity production (kWh)] to the customer's next monthly
bill. When customers are generating more electricity from their renewable generators than they are
consuming, they are credited for the excess electricity [Excess electricity=Electricity production (kWh) —
Electricity consumption (kWh].

T AX INCENTIVES

Indiana also provides property tax incentives for systems that generate energy through solar, wind,
hydropower or geothermal resources that are exempt from property tax. In addition, several incentives for
the installation of renewable energy technologies have been established by the federal government. For
example, residents of Indiana can receive 30% of federal personal tax credit for purchasing qualifying
renewable energy systems and businesses in Indiana can receive production tax credit for generating
electricity from qualifying renewable energy technologies.

COMMUNITY CONSERVATION CHALLENGE

Indiana also established Community Conservation Challenge (CCC), a grant program that offers funds for
projects that demonstrate measurable improvements in renewable energy or energy efficiency. CCC grants
provide a range of funding from $25,000 to $150,000. Eligible grantees include local units of government,
school corporations, businesses, universities, and nonprofit agencies in Indiana.

*Clean energy technologies include wind; solar energy; photovoltaic cells and panels; dedicated crops grown for
energy production; organic waste biomass; hydropower; fuel cells; hydrogen; energy from waste to energy
facilities; energy storage systems or technologies; geothermal energy; coal bed methane; industrial byproduct
technologies that use fuel or energy that is a byproduct of an industrial process; waste heat recovery from
capturing and reusing the waste heat

Copyright @ Blueggs Environmental Education Ltd. Think Environment in Math



PROBLEM 41

¢ &7 THE HISTOR
OF OUR ENERGY

PURPOSE

Through this activity, 3" — 4th grade students will

e Subtract 4-digit numbers—PROBLEM A
* Understand history of energy in our country
* Develop awareness of our energy use

BACKGROUND FOR THE TEACHER

Energy sources used in this country History of energy consumption in the United States, 1775-2009
have changed over time. Up to the  Jeeensw

mid 1800s, people mainly used wood

for their energy sources. Today, about

80% of our energy sources come from -

fossil fuels, including petroleum, -

natural gas, and coal. Those changes =

have been driven by the discovery of s

energy sources, advancement of 1w

technology, changes in energy prices, 5

and pressures to improve energy 01775 1800 1825 1850 B 1875 1300 1925 1950 1975 2000
security in the country. — Petroleum — Coal — Natural Gas

- Hydroelectric w—Wood — MNuclear
Source: U.S. Energy Information Administration - Annual Energy Review 2000
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THE HISTORY OF OUR ENERGY

Types of energy sources
are explained in pages
278-279.

TEACHER GUIDE

The purpose of this activity is to
enhance students’ skills in subtraction
of 4-digit numbers. Using a timetable
about the history of energy sources in
the United States, students subtract
numbers to find the difference between
two numbers. The timetable was
created based on data obtained from
the “energy KIDS” prepared by the US
Energy Information Administration.

PROBLEM A

* Subtraction ( 4-digit numbers)

Using a timetable about the history of
energy sources in this country, students
are asked to subtract 4-digit numbers to
find the difference between two years.
Questions include “How many years did
it take to use coal for generating
electricity after coal was first discovered
in this country?”

Copyright @ Blueggs Environmental Education Ltd.

PROBLEM A-1 THE HISTORY OF OUR ENERGY

The timetable below shows history of some of the major energy sources we depend
on in our country. Answer the questions that follow.

@ 1673 Coal was first discovered in the United States in northern lllinois. Coal
was often used in the forges by blacksmiths.

@ 1516 Natural gas was first used in Baltimore, Maryland, to fuel street
lamps. Natural gas was used aslighting fuel.

@ 185 ‘The first wind mill in the United States was const
‘water in Connecticut.

tructed for pumping

@ 159 Oil was first discovered in the United States in northwesters
Pennsylw ia. o\ was mainly used for heating and \ghh g i n the
form of ker

@ 1520 The first hydroelmrlt. plant in the United States was b it in
Michigan to generate electricity through running water and lit
sixteen str ellghl

@ 132 Eleg eration through coal began and the first c m a
power plant in the U.S. that was develog dvahmz Edisor
built in New York City to supply electricity for household lights.

@ 1951 A reactor in Idaho succeeded in generating electricity with nuclear
poveer and it our ght bt

@ 1954 The first solar cell, generating electricity from sunlight, was invented
by Bell Labs.

@ w17 NASA developed 13 wind turbines that can generate electricity from
wind.

P 284—Student Sheet

PROBLEM A-2 THE HISTORY OF OUR ENERGY

1. How many years ago was nuclear power first used to generate electricity in our
country?

2. How many years difference is there between the year when oil was first discovered
i this country and the year when natural gas was first used for street lamps?

3. How many years did it take to use wind energy for generating electricity after the
first wind mill was constructed for pumping water?

4. How many years did it take to use coal for generating electricity after coal was first
discovered in this country?

5. How many years difference is there between when electricity was first generated
by water running and when electricity was first generated by sunlight?

.

P 285—Student Sheet
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PROBLEM A-1 THE HISTORY OF OUR ENERGY

The timetable below shows history of some of the major energy sources we depend
on in our country. Answer the questions that follow.

1673 Coal was first discovered in the United States in northern lllinois. Coal

was often used in the forges by blacksmiths.

1816 Natural gas was first used in Baltimore, Maryland, to fuel street
lamps. Natural gas was used as lighting fuel.

1854 The first wind mill in the United States was constructed for pumping
water in Connecticut.

1859 Oil was first discovered in the United States in northwestern
Pennsylvania. Oil was mainly used for heating and lighting in the
form of kerosene.

1880 The first hydroelectric plant in the United States was built in
Michigan to generate electricity through running water and lit
sixteen street lights.

1882 Electricity generation through coal began and the first coal-fired
power plant in the U.S. that was developed by Thomas Edison was
built in New York City to supply electricity for household lights.

1951 A reactor in Idaho succeeded in generating electricity with nuclear
power and lit four light bulbs.

1954 The first solar cell, generating electricity from sunlight, was invented
by Bell Labs

. 1974 NASA developed 13 wind turbines that can generate electricity from
wind.

Copyright @ Blueggs Environmental Education Ltd. Think Environment in Math



PROBLEM A-2 THE HISTORY OF OUR ENERGY

1. How many years ago was nuclear power first used to generate electricity in our
country?

2. How many years difference is there between the year when oil was first discovered
in this country and the year when natural gas was first used for street lamps?

3. How many years did it take to use wind energy for generating electricity after the
first wind mill was constructed for pumping water?

4. How many years did it take to use coal for generating electricity after coal was first
discovered in this country?

5. How many years difference is there between when electricity was first generated
by water running and when electricity was first generated by sunlight?

285
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PROBLEM 42

G2
G3
G4
G5

UR NATION’
ENERGY
OURCES

PURPOSE

Circle graphs

Through this activity, 2@ — 3" grade students will

* Interpret circle graphs—PROBLEM A

* Compare portions (percent)—PROBLEM A

* Understand primary energy sources in our country
* Develop awareness of our energy use

Through this activity, 3" — 4th grade students will

* Interpret circle graphs—PROBLEM B

Convert from percent to fraction—PROBLEM B
Understand primary energy sources in our country
Develop awareness for our energy use

Through this activity, 4" —5th grade students will

* Interpret circle graphs—PROBLEM C

* Calculate the actual amount of energy use from the circle graph—
PROBLEM C

* Understand primary energy sources in our country

* Develop awareness of our energy use

286
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OUR NATION’S ENERGY SOURCES

BACKGROUND FOR THE TEACHER

Our country produces and consumes the world’s second largest amount of
energy, second only to China. Primary energy consumption in the United States
in 2012 was 95.1 quadrillion BTUs, while that in China was 105.9 quadrillion BTUs
(EIA).

Nuclear

. .
About 80% of our primary energy sources Renewable E

come from fossil fuels, including Energy
petroleum, natural gas, and coal. Of fossil 9%
fuels, petroleum makes up the largest
portion, and natural gas and coal follow.

The portions of renewable and nuclear
energy account for less than 10% of total
energy.

Primary energy consumption by source
in 2011 (Total: 97.3 Quadrillion BTUs)

Source: US EIA

Types of energy sources
are explained on pages
278-279.

TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in interpreting circle
graphs. Using information on how much of our energy comes from which energy
source in this country, this activity provides 3 tailored to students’ understanding
levels. The circle graph used in this activity was created based on data obtained
from the US Energy Information Administration.

287
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OUR NATION’S ENERGY SOURCES

PROBLEM A

* Interpreting circle graphs

* Comparing numbers

Using a circle graph on primary energy
consumption by source in the Untied
States, students are asked to find out
which portion is largest/smallest. The
graph uses percent to show the size of
each portion. They are also asked to
compare numbers to answer questions
that ask which portion is larger/smaller.

PROBLEM B

* Interpreting circle graphs

* Converting percents to fractions

Using a circle graph on primary
energy consumption by source in
the Untied States, students are
asked to wuse skills in both
percentages and fractions. The
graph uses percent to show the size
of each portion. Questions include,
“Which energy source has the
portion of 1/5?”

PROBLEM C

* Interpreting circle graphs

* Comparing numbers

The primary energy consumption
was about 100 quadrillion BTUs in
2011 in this country. Using a circle
graph on primary energy
consumption by source in the
Untied States, students are asked to
calculate the actual amount of
energy use. Questions include,
“What is the difference between
natural gas and nuclear energy in
quadrillion BTUs?”
Copyright @ Blueggs Environmental Education Ltd.

PROBLEMA  OUR NATION’S ENERGY SOURCES

The circle graph below shows the breakdown of energy sources in our
country.

1. Which energy sources does our country use most?

2. Which energy sources does our country use least?

3. Which portion is larger, coal or natural gas?

4. What percent is the portion of natural gas larger than renewable energy?

5. Which is smaller, coal or renewable energy and nuclear energy
combined?

289
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PROBLEM B OUR NATION'S ENERGY SOURCES

[The circie graph below shows the breakdown of energy sources in our country.

1. Which energy source does our country use most?

1
2. List all sources that have a portion smaller than P

3. Which energy source has the portion of ?

4. Petroleum, natural gas, and coal are called fossil fuels and formed from the remains
of plants of animals. What percent of fossil fuels does our country use?

5. What percent of non-fossil fuel energy sources [energy sources that are not fossil
fuels) does our country use?
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PROBLEM C

ooooooooo 'S ENERGY SOURCES

The circle graph below shows the breakdown of energy sources in our country. Total
energy use in our country is 100 Quadrillion BTUs.

1. Which energy source does our country use most and how much in quadrillion BTUs?

2. What is the difference between natural gas and nuclear energy in quadrillion BTUs?

3. Petroleum, natural gas, and coal are called fossil fuels and formed from the remains
of plants and animals. How much fossil fuels in quadrillion BTUs does our country use
as an energy source?

4. What is the difference between the use of fossil fuels and the use of non-fossil fuel
energy sources (energy sources that are not fossil fuels) in quadillion 8TUs?

P 291—Student Sheet 288
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PROBLEM A OUR NATION’S ENERGY SOURCES

The circle graph below shows the breakdown of energy sources in our
country.

Renewable
Energy
9%

Petroleum
(0il)
37%

i

Natural Gas

26%
6

1. Which energy sources does our country use most?

2. Which energy sources does our country use least?

3. Which portion is larger, coal or natural gas?

4. What percent is the portion of natural gas larger than renewable energy?

5. Which is smaller, coal or renewable energy and nuclear energy
combined?

289
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PROBLEM B OUR NATION’S ENERGY SOURCES

The circle graph below shows the breakdown of energy sources in our country.

Renewable
Energy
9%

Petroleum
(ail)
37%

Natural Gas
26%

1. Which energy source does our country use most?

1
2. List all sources that have a portion smaller than
10
1
3. Which energy source has the portion of ?
5

4. Petroleum, natural gas, and coal are called fossil fuels and formed from the remains
of plants of animals. What percent of fossil fuels does our country use?

5. What percent of non-fossil fuel energy sources (energy sources that are not fossil
fuels) does our country use?
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PROBLEM C OUR NATION’S ENERGY SOURCES

The circle graph below shows the breakdown of energy sources in our country. Total
energy use in our country is 100 Quadrillion BTUs.

Renewable
Energy
9%

Petroleum
(ail)
37%

Natural Gas

26% A
)

1. Which energy source does our country use most and how much in quadrillion BTUs?

2. What is the difference between natural gas and nuclear energy in quadrillion BTUs?

3. Petroleum, natural gas, and coal are called fossil fuels and formed from the remains
of plants and animals. How much fossil fuels in quadrillion BTUs does our country use
as an energy source?

4. What is the difference between the use of fossil fuels and the use of non-fossil fuel
energy sources (energy sources that are not fossil fuels) in quadrillion BTUs?
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PROBLEM 43

G2

G3
G4

G3
G4

G2
G3
G4

O WE US
LOTS OF
ENERGY

subtraction
(2 digits)

Number
comparison
(2 digits)

Bar graphs
(2 digits)

PURPOSE

Through this activity, 2" grade students will

* Create bar graphs (2-digit numbers)—PROBLEM A

e Use symbols ( <, >, and =) to compare numbers—PROBLEM B

* Understand daily per capita primary energy consumption in our
country compared to other countries

* Develop awareness of our energy use

Through this activity, 39— 4th grade students will

* Create bar graphs (20digit numbers)—PROBLEM A

* Add and subtract 2-digit numbers—PROBLEM C

* Order and compare 2-digit numbers—PROBLEM D

* Understand daily per capita primary energy consumption in our
country compared to other countries

* Develop awareness of our energy use
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DO WE USE LOTS OF ENERGY?

BACKGROUND FOR THE TEACHER

Our country consumes one of the largest amounts of energy in the world.
According to the World Bank, per capita energy use in the United States in 2011
was 7,032 kg (15,502 pounds) of oil equivalent per year. It is equivalent to 42

pounds/day.

Our per capita energy consumption
is two times larger than that in the
United Kingdom and 3.5 times larger
than that in China.

(pounds)

Daily per capita primary energy
consumption in 9 countries in 2011
Source: World Bank

TEACHER GUIDE

50 -
45 -
40 -
35 -
30 -
25 -
20 -
15 -
10 -

The purpose of this activity is to enhance students’ skills in creating and
interpreting bar graphs (PROBLEM A, B & C) and number operations (PROBLEM D)
that include number arrangement (with whole numbers). This activity provides 4
worksheets with information on daily per capita energy consumption in our
country and 8 other countries. The data used in this activity was obtained from

the World Bank.

PROBLEM A

* Creating bar graphs

Using a table on daily per capita energy
consumption in 9 countries including
the Untied States, students are asked to
create a bar graph.

Copyright @ Blueggs Environmental Education Ltd.

> 5 W@ o . e . ® S
S & & boé‘ & & @ P
RO MR AN \s A2
& W W
.a\g' o
\)(\ ,{@, )
\)(\
The bar graph below shows how much energy is used by one person
daily in 9 countries.
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DO WE USE LOTS OF ENERGY?

PROBLEM B

* Interpreting bar graph (2 digits)

* Using <, >, = symbols

Using the bar graph created in the
PROBLEM A, students are asked to
compare the numbers. They use the
symbols <, >, and =.

Note

If your students are not ready for
creating bar graphs, use the graph
on page 295.

PROBLEM C

* Interpreting bar graphs

* Addition & subtraction (2-digit
numbers)

Using the bar graph created in the
PROBLEM A, students are asked to
read the graph by using addition
and subtraction. Questions include,
“How much more or less energy do
people in the United States use than
the people in China?”

PROBLEM D

* Ordering and comparing

numbers (2 digits)

Using a table on daily per capita
energy consumption in 9 countries
including the United States,
students are asked to order and
compare nine 2-digit numbers.
Questions include, “People in which
country use the fourth least energy
a day?

PROBLEM B DO WE USE LOTS OF ENERGY?

1. A person in which county uses the largest amount of
energy a day?

2. A person in which country uses the least amount of
energy a day?

3. Use <, > or = to show a person in which country uses
more energy a day.

For example, Canada @ Brazil
United Q United

States Kingdom
Australia O South
Africa

Mexico O China
France O United

States

P 297—Student Sheet

PROBLEM A DO WE USE LOTS OF ENERGY?

Create a bar graph that represents how much energy is used by one
person daily in 9 countries.

{pounds)
canads | aewl | Fronce | 3o | RS | cna | mexco | Awsrsis | S5
aa 8 23 17 a2 12 s 13 18

“
4
4
p
w
33
=
7
¥
123
"
N
2
31
»
k=l
=
7
%
5
b
n
n
tremyue 2
(in pounds) 1
=
I
16
15
i
1
12
1
1
9
H
)
6
5
K
3
2
H
Canada Bral France South United China Mexico Aust. Unted 296
- s Kagdom
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PROBLEM C DO WE USE LOTS OF ENERGY? erpeeting bar grophs

1. A person in which county uses the largest amount of energy a day?

2. A person in which county uses the least amount of energy a day?

3. How much more energy does a person you answered in #1 use than the
people you answered in #2?

4. How much more or less energy does a person in the United States use
than a person in China?

5. How much more or less energy does a person in the South Africa use than
a person in Australia?

6. Does a person in which country uses twice as much energy as a person in
Mexico?

PROBLEM A DO WE USE LOTS OF ENERGY?

Create a bar graph that represents how much energy is used by one
person daily in 9 countries.

{pounds)
canads | sl | Fronce | 3o | RS | cina | mexco | Awsrsis | S5
aa 8 23 17 a2 12 s 13 18

“
4
4
p
w
33
=
7
%
123
"
N
2
31
»
k=l
=
7
%
5
b
n
n
tremyue 31
(in pounds) 1
=
I
16
15
i
1
12
1
1
9
H
)
6
5
K
3
2
H
Canada Bral France South United China Mexico Aust. Unted 296
fres seates s Kagdem
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PROBLEM D DO WE USE LOTS OF ENERGY?

The table below shows how much energy is used by one person daily in
9 countries.

(pounds)

South United United

Canada Brazil France Africa States China Mexico | Australia Kingdom
a4 8 2 17 42 12 9 3 18

1. Arrange countries from greatest to least energy usage.

2. A person in which country uses the third largest energy a day?

3. A person in which country used the fourth least energy a day?

4. How many countries are there whose people use more energy than people
in the United States?

5. What is the difference between the largest number and the smallest
number?

6. How many even numbers do these numbers include?

P 299—Student Sheet
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DO WE USE LOTS OF ENERGY?

The bar graph below shows how much energy is used by one person
daily in 9 countries.

a4
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
Energy use 21

(in pounds) 20
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=
(e)]

[EY
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=
w

=
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=
=

=
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Canada Brazil France South United China Mexico Aust- United
Africa  States ralia  Kingdom
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PROBLEM A

DO WE USE LOTS OF ENERGY?

Create a bar graph that represents how much energy is used by one
person daily in 9 countries.

(pounds)

Canada

Brazil

France

South
Africa

United
States

China

Mexico

Australia

United
Kingdom

44

23

17

42

12

33

18

Energy use
(in pounds)
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PROBLEM B DO WE USE LOTS OF ENERGY?

1. A person in which county uses the largest amount of
energy a day?

2. A person in which country uses the least amount of
energy a day?

3. Use <, > or = to show a person in which country uses
more energy a day.

For example,  Canada @ Brazil
United () United

States Kingdom
Australia Q South
Africa

Mexico Q China
France Q United

States

297

Copyright @ Blueggs Environmental Education Ltd. Think Environment in Math



PROBLEM C DO WE USE LOTS OF ENERGY?

1. A person in which county uses the largest amount of energy a day?

2. A person in which county uses the least amount of energy a day?

3. How much more energy does a person you answered in #1 use than the
people you answered in #27?

4. How much more or less energy does a person in the United States use
than a person in China?

5. How much more or less energy does a person in the South Africa use than
a person in Australia?

6. Does a person in which country uses twice as much energy as a person in
Mexico?
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PROBLEM D

DO WE USE LOTS OF ENERGY?

The table below shows how much energy is used by one person daily in

9 countries.
(pounds)
) South United ) ) ) United
Canada Brazil France Africa States China Mexico Australia Kingdom
44 8 23 17 42 12 9 33 18

1. Arrange countries from greatest to least energy usage.

2. A person in which country uses the third largest energy a day?

3. A person in which country used the fourth least energy a day?

4. How many countries are there whose people use more energy than people
in the United States?

5. What is the difference between the largest number and the smallest

number?

6. How many even numbers do these numbers include?

Copyright @ Blueggs Environmental Education Ltd.
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PROBLEM 44

G3

G3

G4
G5

G4
G5

G3
G4
G5

Expanded
notation

Number
comparison
(3 digits)

Place value

Rounding

Bar graphs
(up to 1,000)

O STATES WITH
THE HIGHEST
ENERGY USER

PURPOSE

Through this activity, 3" grade students will

Compare and order ten 3-digit numbers—PROBLEM A

Use expanded notation—PROBLEM A

Interpret bar graphs—PROBLEM C

Understand energy use in the top 10 largest per capita
energy consuming states, including Indiana

Develop awareness of energy consumption

Through this activity, 4th — 5th grade students will

Use place value—PROBLEM B

Round to the nearest 10—PROBLEM B

Interpret bar graphs (up to 1,000)—PROBLEM D

Find the mode and range—PROBLEM D

Understand energy use in the top 10 largest per capita energy
consuming states, including Indiana

Develop awareness of energy consumption
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10 STATES WITH THE HIGHEST ENERGY USERS

BACKGROUND FOR THE TEACHER

Indiana ranks tenth for per capita energy consumption in the United States. The
amount is more than twice as much as the amount in New York. In Indiana, nearly
half of our energy comes from burning coal, therefore, this high energy
consumption results in a large amount of carbon dioxide emissions, air pollution,
and climate change.

949
873 849
788
471 471 464
I I I I I : : |

Wyoming  Alaska Louisiana North lowa Texas Nebraska South Kentucky  Indiana
Dakota Dakota

Energy use of the top 10 per capita energy consuming states, 2012

(Million BTUs)

(Source: U.S. Energy Information Administration)

TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in numbers and
operations that include number arrangement, expanded notation, place value,
and rounding (PROBLEMS A and B). PROBLEMS C & D provide questions to
strengthen students’ skills in interpreting a bar graph. This activity uses the
information on energy use of the top 10 per capita energy consuming states.
Data was obtained from the U.S. Energy Information Administration.
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10 STATES WITH THE HIGHEST ENERGY USERS

PROBLEM A

* Comparing whole numbers

* Expanded notation

Using a table that shows the
amount of energy use in the 10
largest per capita energy consuming
states, students are asked to
answer questions related to number
and operations, including
comparing and ordering ten 3-digit
numbers and using expanded
notation.

PROBLEM B

* Place value

* Rounding numbers

Using a table that shows the
amount of energy use in the 10
largest per capita energy consuming
states, students are asked to
complete questions related to
number and operations, including
finding place values and rounding 3-
digit numbers.

Copyright @ Blueggs Environmental Education Ltd.

PROBLEM A 10 STATES WITH THE HIGHEST ENERGY USERS

The table below shows the amount of energy used by each person in the
top 10 energy using states in 2012.

1. Arrange the states from greatest to

least.
Millon 81Uz
North Gakcta 78 Rankiog

1

Lovisiana w9
2

Nebrasia 50
3

Irdisna a2
s

Wyomirg 49
5

Texas a7
6

Kentucky a7
?

Assa 73
8

Sauth Dakota 451
s

lows an
10

2. How many even numbers do these numbers have?

3. Which state has a number closest in value to 4302

4. What is the difference between Kentucky and Louisiana?

5. How can you write Indiana’s number in expanded notation?

P 304—Student Sheet

PROBLEM B 10 STATES WITH THE HIGHEST ENERGY USERS

The table below shows the amount of energy used by each person in the
top 10 energy using states in 2012.

1. Round the numbers to the nearest
ten.

Hank state | waionsTus
North Dakot
1 Wwyoming 49
Lousisna
2 Alaska &3
Nebrask
3 Louisiana 249
India
4 | NomhDakow | 788
Wyomi
s lowa an fromig
5 Texss 470 Tos
7 Nebrask 468 Kentucky
8 | southDakota | 451 Hask
fl Kentuzky 427 South Dokot
10 Indana 426
towa

2. Which number has 5 tens?

3. What is the place value of 4 in Indiana’s number?

4. What is the value of & in Nebraska’s number?

P 305—Student Sheet
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10 STATES WITH THE HIGHEST ENERGY USERS

PROBLEM C

* Interpreting bar graphs

Using a bar graph that shows the
amount of energy use in the 10
largest per capita energy consuming
states, students are asked to find
out what the graph is trying to
show. Questions include, “For how
many states does this graph contain
data?”

PROBLEM D

* Interpreting bar graphs

* Finding the range and mode

Using a bar graph that shows the
amount of energy use in the 10
largest per capita energy consuming
states, students are asked to read
the graph. Questions include
“Which fraction shows the ratio
between Wyoming and lowa?” and
“What is the range and mode of the
data?” Students are also asked to
find the range and mode of the
data.

Copyright @ Blueggs Environmental Education Ltd.

PROBLEM C 10 STATES WITH THE HIGHEST ENERGY USERS

(Mion BTUS)

1. What type of graph is this?

2. What s this graph about?

3. For how many states does this graph contain data?

4.1n which state did each person use the largest amount of energy?

5. Is the difference between Kentucky and Indiana larger than the difference between
North Dakota and lowa?

Energy use of one person in the top 10 highest energy using

states
0+ |
Wroning A <oy Ingses

Lusars Merh  bwe  Teas Nebaa Sowh  tem
Sekees Saccts

5§

R

S HEEEEE
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PROBLEM D 10 STATES WITH THE HIGHEST ENERGY USERS

on 8TUS)

[

1n

2. What is the difference between the greatest and the least numbers?

3. Which fraction shows the ratio between Wyoming and lowa?

4.\What is the range and mode of the data?

§
E

o0 | w2
0 L)
ne
s
o
o
moan .
o S
w
=
=
o
°
Wyoring Alka lousses  Nord  bws  Tes  Nebeka  Soah  Eermacy Iadan
ceew  owen

Energy use of one person in the top 10 highest energy using
states

which state did each person use the highest amount of energy?

1 1 1 1
a — b. — C — d —
2 3 4 5
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PROBLEM A

10 STATES WITH THE HIGHEST ENERGY USERS

The table below shows the amount of energy used by each person in the
top 10 energy using states in 2012.

Million BTUs
North Dakota 788
Louisiana 849
Nebraska 464
Indiana 426
Wyoming 949
Texas 470
Kentucky 427
Alaska 873
South Dakota 451
lowa 471

1. Arrange the states from greatest to

least.

Ranking

1

10

2. How many even numbers do these numbers have?

3. Which state has a number closest in value to 4307?

4. What is the difference between Kentucky and Louisiana?

5. How can you write Indiana’s number in expanded notation?

Copyright @ Blueggs Environmental Education Ltd.
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PROBLEM B

10 STATES WITH THE HIGHEST ENERGY USERS

The table below shows the amount of energy used by each person in the
top 10 energy using states in 2012.

Rank State Million BTUs
1 Wyoming 949
2 Alaska 873
3 Louisiana 849
4 North Dakota 788
5 lowa 471
6 Texas 470
7 Nebraska 464
8 South Dakota 451
9 Kentucky 427
10 Indiana 426

2. Which number has 5 tens?

3. What is the place value of 4 in Indiana’s number?

1. Round the numbers to the nearest

ten.

4. What is the value of 6 in Nebraska’s number?

Copyright @ Blueggs Environmental Education Ltd.

North Dakota

Louisiana

Nebraska

Indiana

Wyoming

Texas

Kentucky

Alaska

South Dakota

lowa
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PROBLEM C 10 STATES WITH THE HIGHEST ENERGY USERS Intferpreting bar graphs

Energy use of one person in the top 10 highest energy using

states
1000
900 -
800 -
5 700 -
=
- 600 -
Re;
= 500 -
2
400 -
300 -
200 -
100 A
0 T T T T T T T T T T
Wyoming Alaska Louisiana  North lowa Texas Nebraska South  Kentucky Indiana
Dakota Dakota

1. What type of graph is this?

2. What is this graph about?

3. For how many states does this graph contain data?

4. In which state did each person use the largest amount of energy?

5. Is the difference between Kentucky and Indiana larger than the difference between
North Dakota and lowa?
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Interpreting bar graphs

PROBLEM D 10 STATES WITH THE HIGHEST ENERGY USERS R
ange and mode

Energy use of one person in the top 10 highest energy using

states
1000 942
900 873 849
788

800
"
D 700
|_
[aa]
c 600
2
= 471 471 464
= 500 451
> 427 426
400

300

200

100

0

Wyoming Alaska Louisiana  North lowa Texas Nebraska South  Kentucky Indiana
Dakota Dakota

1. In which state did each person use the highest amount of energy?

2. What is the difference between the greatest and the least numbers?

3. Which fraction shows the ratio between Wyoming and lowa?

4. What is the range and mode of the data?
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PROBLEM 45

G1
G2

G1
G2
G3
G4

G4

OW MAN
COAL MINES
DOES OUR
COMMUNITY

HAVE

Using >, <, =
symbols

Bar graphs (up
to number 6)

Finding range,
mode, mean &
median

PURPOSE

Through this activity, 15t -2 grade students will

* Create bar graphs (up to 6)-@PROBLEM A

e Use the symbols <, >, and = to compare the number--@PROBLEM A
* Understand where coal is produced in Indiana

* Develop awareness of our coal production

Through this activity, 3" -4th grade students will

* Create bar graphs (up to 6)--@PROBLEM A

* Find the range, mean, mode& median --@PROBLEM B
e Understand where coal is produced in Indiana

* Develop awareness of our coal production
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Copyright @ Blueggs Environmental Education Ltd. Think Environment in Math



HOW MANY COAL MINES DOES OUR COMMUNITY HAVE ?

BACKGROUND FOR THE TEACHER

Indiana has the 8t largest capacity in coal production in the United States. There are
27 coal mines in 9 counties in Indiana and 19 of the mines are located in Southwest
Indiana. There are 9 underground coal mines and 18 surface coal mines in our state.
Indiana produced 39 million short tons of coal in 2013, of which 57% came from
surface mining.

Coal mining involves the displacement of large volumes of soil and rock and severally
alters the environment as a result. This raises a number of environmental problems,
including soil erosion, destabilization of land, water pollution, and destruction of the
local ecosystem.

Coal mine reclamation is required
under the federal law, Surface Mining
Control and Reclamation ACT of
1977As, to rehabilitate the land after
coal mining operations have stopped.
Reclamation must return the mined
land to land that can be used for
agriculture, forestry, wildlife
habitation, or recreation. The cost of
the rehabilitation of the mined land is
included in the mine’s operating costs.

The Farmersburg (Surface) Mine in Vigo County
(Photo by Indiana University)

HOW MANY COAL MINES DOES OUR COMMUNITY HAVE T HOW MANY COAL MINES DOES OUR COMMUNITY HAVE

T EAC H E R G U l D E Rer;:ear’:ftzaall :::::{:‘Ozec:::::;ei:;:s:na‘ e B e ‘he| There are coal mines in 9 counties in Indiana. The table below shows the
,———ﬁ'—‘—‘ = - . number of cozl mines those 9 counties have.

The map and the bar graph T e ey e e C e s 4 s e s

represent the number and = _ o=t~ - cur

location of coal mines in - T - oo

Indiana, as of 2013. Students = — =l ouses

are asked to create and
interpret a bar graph and
compare numbers of coal
mines in Indiana. The map

and the bar graph are
created based on data

——

obtained from the
US Energy Information

Administration. MAP: page 311 Bar graph: page 312
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HOW MANY COAL MINES DOES OUR COMMUNITY HAVE ?

PROBLEM A

* Creating and interpreting

bar graphs (up to 6)
* Using <, >, = symbols

Using the map on page 311,
Students are asked to create a
bar graph that compares the
number of coal mines in 9
counties in Indiana. They use
the symbols <, >, and = to
compare the number.

-Note-

If your students are not ready
to create bar graphs, use the
graph on page 312

PROBLEM B

Creating and interpreting
bar graphs

Finding the range, mode,
mean & median

Using the map on page 311,
students are asked to create a
bar graph that compares the
number of coal mines in
Indiana. They answer
qguestions related to the bar
graph. They also find the
range, mode, mean & median
of the data.

PROBLEM A1 HOW MANY COAL MINES DOES OUR COMMUNITY HAVE 1

Fill in the bar graph to show how many coal mines these
counties have. The first bar on the graph is already done

for you.
1 2 3 4 5 6 7

8

Cay

Daviess

Knox

Pike

Sullivan

Vige

Warrick

PROBLEM A2 HOW MANY COAL MINES DOES OUR COMMUNITY HAVE 1

1. What county has the highest number of coal mines?

2. How many coal mines does Gibson County have?

3. Use <, > or = to show which has more coal mines.

For example, ~ Clay @ Daviess
Vigo O Dubois
Knox O Warrick
Pike O Gibson
Daviess O Sullivan

P 313 —Student Sheet
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PROBLEM A1 HOW MANY COAL MINES DOES OUR COMMUNITY HAVE ?

Fill in the bar graph to show how many coal mines these
counties have. The first bar on the graph is already done

for you.
1 2 3 4 5 6 7

8

Pike

Sullivan

Vige

Warrick

PROBLEM B HOW MANY COAL MINES DOES OUR COMMUNITY HAVE 1

1. What county has the highest number of coal mines?

2. How many coal mines does Indiana have in total?

3. What is the range of the data?

4. What is the mode of the data?

5. What is the median of the data?

6. What is the mean of the data?

P 313—Student Sheet
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HOW MANY COAL MINES DOES OUR COMMUNITY HAVE ?

There are coal mines in 9 counties in Indiana. The map below shows the
number of coal mines those 9 counties have.
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HOW MANY COAL MINES DOES OUR COMMUNITY HAVE ?

There are coal mines in 9 counties in Indiana. The table below shows the
number of coal mines those 9 counties have.

Clay

Daviess

Dubois

Gibson

Knox

Pike

Sullivan

Vigo

Warrick
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PROBLEM A-1 HOw MANY COAL MINES DOES OUR COMMUNITY HAVE ?

Fill in the bar graph to show how many coal mines these
counties have. The first bar on the graph is already done
for you.

Clay

Daviess

Dubois

Gibson

Knox

Pike

Sullivan

Vigo

Warrick
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PROBLEM A-2 How MANY COAL MINES DOES OUR COMMUNITY HAVE ?

1. What county has the highest number of coal mines?

2. How many coal mines does Gibson County have?

3. Use <, > or = to show which has more coal mines.

For example,  Clay @ Daviess

Vigo Q Dubois
Knox Q Warrick
Pike Q Gibson
Daviess Q Sullivan
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PROBLEM B HOW MANY COAL MINES DOES OUR COMMUNITY HAVE ?

1. What county has the highest number of coal mines?

2. How many coal mines does Indiana have in total?

3. What is the range of the data?

4. What is the mode of the data?

5. What is the median of the data?

6. What is the mean of the data?

315

Copyright @ Blueggs Environmental Education Ltd. Think Environment in Math



PROBLEM 46

G3
G4
G5

G3
G4
G5

G3
G4
G5

G4
G5

Number
comparison
(3 digits)

RODUCES
== THE MOS

COAL?
(2-3 digits) ®

PURPOSE

Through this activity, 37 grade students will

* Add and subtract 3-digit numbers—PROBLEM A

* Compare and order eight 3-digit numbers—PROBLEM B

* Round to the nearest 10—PROBLEM C

* Understand that Indiana is one of the largest states of coal
production

* Develop awareness of coal production

Through this activity, 4th —5th grade students will

* Add and subtract large (6-digit) numbers—PROBLEM D

* Compare and order eight 3-digit numbers—PROBLEM E

* Round to the nearest thousand—PROBLEM F

* Interpret bar graphs (2-3 digits)—PROBLEM G

* Understand that Indiana is one of the largest states of coal
production

* Develop awareness of coal production
316
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Thousand tons

WHAT STATE PRODUCES THE MOST COAL>?

BACKGROUND FOR THE TEACHER

Indiana has the 8t largest coal-producing capacity in the United States, producing
39 million tons of coal in 2013. There are 27 coal mines in 9 counties in Indiana,
and 19 of which are located in Southwest Indiana.

Coal mining involves the displacement of large volumes of soil and rock and
severely alters the environment as a result. This results in a number of
environmental problems, including soil erosion, destabilization of land, water
pollution, and destruction of local ecosystems. Coal-powered electricity
generation is also associated with air pollution and climate change.

500,000

400,000

300,000

200,000

100,000

. ,l,.,-,-,-,-,-

Wyoming  West Virginia  Kentucky lllinois Pennsylvania Texas Montana Indiana

8 largest coal producing states in the United States
(Source: U.S. Energy Information Administration)

TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in number and
operations that include number arrangement, expanded notation, place value,
and rounding (from PROBLEM A to F). PROBLEM G provides questions to
strengthen students’ skills in interpreting a bar graph. This activity uses the
amount of coal production in the 8 largest coal producing states in this country.
Data was obtained from the U.S. Energy information Administration.
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WHAT STATE PRODUCES THE MOST COAL>?

PROBLEM A WHAT STATE PRODUCES THE MOST COAL?

The table below shows the amount of coal mined in the 8 largest coal
producing states.

* Addition & Subtraction (3 digits) il I sl
1 'yoming 388
",

. 4 Mnols 52
Using the table that shows the 3o 2
amount of coal production in the 8 & indans- 2
Ia rgeSt Coa | p rOd U Cl ng States i n 1. How much more coal does Wyoming mine than Pennsylvania?
2013, students are asked to add or
Subtract 3—digit numbers_ 2. How much more coal does Kentucky mine than Indiana?

3. How much less coal does Montana mine than lllinois?

4. How much less coal does Texas mine than West Virginia?

P 322—Student Sheet

PROBI EM B PROBLEM B WHAT STATE PRODUCES THE MOST COAL? B

The table on the left shows the amount of coal mined in the 8 largest
coal producing states.

* Comparing and ordering 3-digit | oot e | Colpocin
numbers — -
lllinois 52
Indiana 39
Using the table that shows the [ Monam o
. . Kentucky 80
amount of coal production in the 8 [esvinns [ e

largest coal producing states in
2013, students are asked to
complete questions related to
number and operations, including o manesdnumbes dopesenumers st
comparing and ordering eight 3- S S s ki comst ki 2 408
digit numbers.

1. Arrange the numbers from greatest to least in the table on the right.

2. How much coal is produced in Indiana in the United States?

5. How many numbers are larger than 100?

P 323—Student Sheet
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WHAT STATE PRODUCES THE MOST COAL>?

PROBLEM C WHAT STATE PRODUCES THE MOST COAL?

PROBLEM C

The table on the left shows the amount of coal mined in the 8 largest
coal producing states.

e Place value Ranking | State c?;‘il’l’l:):d::c:s‘;n State c?::inﬁ:::-d:‘:::;"
. 1 ‘Wyoming 388 ‘Wyoming
L] R oun d N g 2 |West Virginia 116 West Virginia
3 Kentucky 80 Kentucky
4 lllinois 52 lllinois
s i 51 i
6 Texas 43 Texas
. 7 Montana 42 Montana
Using the table that shows the s | indana |30 indans
amou nt Of coal prod uction in the 8 1. Which state has 6 in the ones place?
largest coal producing states in 2 Whatis the lace vl f 3inthe number ofndians?
2013, students are asked to 5 How many ses have 107

complete questions related to
number and operations, including
finding place values and rounding 3-
digit numbers.

4, What s the value of 3 in the number of Wyoming?

5. Round the numbers to the nearest ten in the table on the right.

P 324—Student Sheet

PROBLEM D WHAT STATE PRODUCES THE MOST COAL?

PROBLEM D

The table below shows the amount of coal mined in the 8 largest coal
producing states.

* Addition & Subtraction (3 digits) Ranking sute Coulpromaton
1 Wyoming 387,924
- e

Using the table that shows the P e e

amount of coal production in the 8 Z Tai}iia §§§§§

largest coal producing states in
2013, students are asked to add or
SU btraCt |arge (6'digit) numbers 2. How much more coal does Kentucky mine than Indiana?

1. How much more coal does Wyoming mine than Pennsylvania?

3. How much less coal does Montana mine than Illinois?

4. How much less coal does Texas mine than West Virginia?

P 325—Student Sheet
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WHAT STATE PRODUCES THE MOST COAL>?

PROBLEM E

* Comparing and ordering 6-digit

numbers

Using the table that shows the
amount of coal production in the 8
largest coal producing states in
2013, students are asked to
complete questions related to
number and operations, including
comparing and ordering eight 6-
digit numbers.

PROBLEM F

* Place value

* Rounding

Using the table that shows the
amount of coal production in the 8
largest coal producing states in
2013, students are asked to
complete questions related to
number and operations, including
finding place values and rounding 6-
digit numbers.

Copyright @ Blueggs Environmental Education Ltd.

PROBLEM E WHAT STATE PRODUCES THE MOST COALT

The table on the left shows the amount of coal mined in the 8 largest
coal producing states.

Coal production Coal production

b (thousand tons) b (million tons)
Texas 42,851
lllinois 52,147
Indiana 39,102
Wyoming 387,924
Montana 42,231
Kentucky 80,380
West Virginia 115,925
Pennsylvania 50,870

1. Arrange the number from greatest to least in the table on the right.

2. Round the number of Indiana to the nearest thousand.

3. How many odd numbers do these numbers include?

4. Which state has a number closest in value to 42,0007

5. Which number comes after 43,000 and before 52,0007

P 326—Student Sheet

PROBLEM F WHAT STATE PRODUCES THE MOST COAL?

The table on the left shows the amount of coal mined in the 8 largest
coal producing states.

Ranking State Coal production State Coal production
(thousand tons) (thousand tons)
1 Wyoming 387,924 Wyoming
2 West Virginia 115,925 West Virginia
3 Kentucky 80,380 Kentucky
4 Illinois 52,147 Illinois
5 50,870 i
6 Texas 42,851 Texas
7 Montana 42,231 Montana
8 Indiana 38,102 Indiana

1. Which state has 3 ten thousand?

2. What is the place value of 2 in the number of Texas?

3. How many states have 8 hundred?

4. Whatiis the value of 1in the number of Indiana?

5. Round the numbers to the nearest thousand in the table on the right.

P 327—Student Sheet
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WHAT STATE PRODUCES THE MOST COAL>?

PR O Bl E M G PROBLEM G WHAT STATE PRODUCES THE MOST COALT

The bar graph below shows the amount of coal mined in the 8 largest

coal producing states.
* Interpret bar graphs w

Using the table that shows the
amount of coal production in the 8
largest coal producing states in
2013, students are asked to read
the graph. Questions include “What
state mines twice as much coal as
Montana?”

Million tons

®
£
H H

1. Which state mines the largest amount of coal?

2. What is the difference in millions of tons between lilinois and Indiana?

3. Which fraction shows the ratio of Wyoming to West Virginia?
1 1 1

— o — —_—

L b.
a. — . .
2 3 4 5

4. What state mines twice as much coal as Montana?

P 328—Student Sheet
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PROBLEM A WHAT STATE PRODUCES THE MOST COAL>?

The table below shows the amount of coal mined in the 8 largest coal
producing states.

Ranking State Coal production
(million short tons)
1 Wyoming 388
2 West Virginia 116
3 Kentucky 80
4 lllinois 52
5 Pennsylvania 51
6 Texas 43
7 Montana 42
8 Indiana 39

1. How much more coal does Wyoming mine than Pennsylvania?

2. How much more coal does Kentucky mine than Indiana?

3. How much less coal does Montana mine than lllinois?

4. How much less coal does Texas mine than West Virginia?
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PROBLEM B WHAT STATE PRODUCES THE MOST COAL>?

The table on the left shows the amount of coal mined in the 8 largest
coal producing states.
State Coal. prod uction State Coal. production
(million tons) (million tons)
Texas 43
lllinois 52
Indiana 39
Wyoming 388
Montana 42
Kentucky 80
West Virginia 116
Pennsylvania 51

1. Arrange the numbers from greatest to least in the table on the right.

2. How much coal is produced in Indiana in the United States?

3. How many odd numbers do these numbers include?

4. Which state has a number closest in value to 407

5. How many numbers are larger than 100?
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PROBLEM C

WHAT STATE PRODUCES THE MOST COAL?

The table on the left shows the amount of coal mined in the 8 largest
coal producing states.
kg | stre | Comprodueon || sine | oot
1 Wyoming 388 Wyoming
2 West Virginia 116 West Virginia
3 Kentucky 80 Kentucky
4 lllinois 52 lllinois
5 Pennsylvania 51 Pennsylvania
6 Texas 43 Texas
7 Montana 42 Montana
8 Indiana 39 Indiana

1. Which state has 6 in the ones place?

2. What is the place value of 3 in the number of Indiana?

3. How many states have 8 tens?

4. What is the value of 3 in the number of Wyoming?

5. Round the numbers to the nearest ten in the table on the right.

Copyright @ Blueggs Environmental Education Ltd.
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PROBLEM D WHAT STATE PRODUCES THE MOST COAL>?

The table below shows the amount of coal mined in the 8 largest coal
producing states.

Ranking State Coal production
(thousand tons)

1 Wyoming 387,924

2 West Virginia 115,925

3 Kentucky 80,380

4 Illinois 52,147

5 Pennsylvania 50,870

6 Texas 42,851

7 Montana 42,231

8 Indiana 39,102

1. How much more coal does Wyoming mine than Pennsylvania?

2. How much more coal does Kentucky mine than Indiana?

3. How much less coal does Montana mine than lllinois?

4. How much less coal does Texas mine than West Virginia?
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PROBLEM E

WHAT STATE PRODUCES THE MOST COAL?

The table on the left shows the amount of coal mined in the 8 largest
coal producing states.

e | g || s | Coprodutin
Texas 42,851
lllinois 52,147
Indiana 39,102
Wyoming 387,924
Montana 42,231
Kentucky 80,380
West Virginia 115,925
Pennsylvania 50,870

1. Arrange the number from greatest to least in the table on the right.

2. Round the number of Indiana to the nearest thousand.

3. How many odd numbers do these numbers include?

4. Which state has a number closest in value to 42,0007

5. Which number comes after 49,000 and before 52,0007

Copyright @ Blueggs Environmental Education Ltd.
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PROBLEM F

WHAT STATE PRODUCES THE MOST COAL?

The table on the left shows the amount of coal mined in the 8 largest
coal producing states.
Ranking State Coal production State Coal production
(thousand tons) (thousand tons)
1 Wyoming 387,924 Wyoming
2 West Virginia 115,925 West Virginia
3 Kentucky 80,380 Kentucky
4 lllinois 52,147 lllinois
5 Pennsylvania 50,870 Pennsylvania
6 Texas 42,851 Texas
7 Montana 42,231 Montana
8 Indiana 39,102 Indiana

1. Which state has 3 ten thousand?

2. What is the place value of 2 in the number of Texas?

3. How many states have 8 hundred?

4. What is the value of 1 in the number of Indiana?

5. Round the numbers to the nearest thousand in the table on the right.

Copyright @ Blueggs Environmental Education Ltd.
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PROBLEM G WHAT STATE PRODUCES THE MOST COAL? Interpret bar graphs

The bar graph below shows the amount of coal mined in the 8 largest
coal producing states.

450
400
350
300
250
200
150 129
100

50

387

Million tons

84
52 51 43 42 39

Kentucky
Illinois
Texas
Montana
Indiana

[eTy]
£
IS
o
>
=

West Virginia
Pennsylvania

1. Which state mines the largest amount of coal?

2. What is the difference in millions of tons between lllinois and Indiana?

3. Which fraction shows the ratio of Wyoming to West Virginia?

1 1 1 1
a. — b. — ¢ — d —
2 3 4 5

4. What state mines twice as much coal as Montana?
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PROBLEM 47

G2
G3
G4
G5

Circle graphs

NERGY
OURCES IN
U STATE

PURPOSE

Through this activity, 2" — 3" grade students will

Interpret circle graphs—PROBLEM A

Compare portions (percent)—PROBLEM A
Understand primary energy sources in our state
Develop awareness of our energy use

Through this activity, 4% — 5th grade students will

Interpret circle graphs—PROBLEM B

Convert from percents to fractions—PROBLEM B
Compare two circle graphs—PROBLEM C
Understand primary energy sources in our state
Develop awareness of our energy use

BACKGROUND FOR THE TEACHER

Our states produces 8% largest amount of coal in this country. Accordingly, the
share of coal in total energy consumption is large. Almost half of our energy
comes from coal in Indiana.
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ENERGY SOURCES IN OUR STATE

About 95% of our energy comes from
fossil fuels, including petroleum, natural
gas, and coal. The share of renewable
energy is 5%. Of renewable energy, about
80% is produced from wind.

The energy consumption pattern in our
state is significantly different from that in
California, which has little or no coal
reserves. Almost half of total energy
consumption is supported by petroleum
in California. The share of fossil fuels is
85% and renewable energy consists of
12% of total energy consumption in
California.

Landfill Gas
9%

\

Hydropower
12%

Sources of Renewable Electricity
in Indiana in 2012

Source: U.S. EIA

TEACHER GUIDE

Renewable

energy Indiana

5%

Natural Gas
24%

Primary energy consumption by source in
Indiana in 2012

Source: U.S. EIA

ho supplies energy to

ECTREN CORPORATION

HoMmEe weaTHERIZATION

Electricity production in Evansville is
explained in page 281.

The purpose of this activity is to enhance students’ skills in interpreting circle
graphs. Using the information on how much of our energy comes from which
energy source in our state, this activity provides 3 worksheets depending on
students’ understanding levels. The circle graph used in this activity was created
based on data obtained from the US Energy Information Administration.

Copyright @ Blueggs Environmental Education Ltd.
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ENERGY SOURCES IN OUR STATE

PROBLEM A

* Interpreting circle graphs

* Comparing numbers

Using a circle graph on primary energy
consumption by source in Indiana, students
are asked to find out which portion is largest/
smallest. The graph uses percentage to show
the size of each portion. They are also asked
to compare numbers to answer questions that
ask which portion is larger/smaller.

PROBLEM B

* Interpreting circle graphs

* Converting percents to fractions

Using a circle graph on primary energy
consumption by source in Indiana, students
are asked to use skills in both percents and
fractions. The graph uses percentage to show
the size of each portion. Questions include,
“Which energy source has the portion of 1/4?”

PROBLEM C

* Interpreting circle graphs

* Comparing numbers

The energy consumption pattern in California
is significantly different from that in Indiana.
Using circle graphs on primary energy
consumption by source in Indiana and
California, students are asked to compare
those two graphs. Questions include, “Does
California use as much of the energy source
that you answered in #1 (which is coal) as
Indiana does? What is the difference?”

Copyright @ Blueggs Environmental Education Ltd.

PROBLEM A ENERGY SOURCES IN OUR STATE

The circle graph below shows the breakdown of energy sources in
Indiana.

1. Which energy sources does Indiana use most?

2. Which energy sources does Indiana use least?

3. Which portion is larger, coal or natural gas?

4. What percent of the portion of natural gas is larger than renewable
energy?

5. Which is smaller, coal or energy and p

P 332—Student Sheet

PROBLEM B ENERGY SOURCES IN OUR STATE

The circle graph below shows the breakdown of energy sources in Indiana.

Renewable.
energy

1. Which energy source does our state use most?
1
2. List all sources that have a portion smaller than _O .
1
1
3. Which energy source has the portion —— ?
4

4. Petroleum, natural gas, and coal are called fossil fuels and formed from the remains
of plants and animals. What percent of fossil fuels does our state use as energy
sources?

5. How many times larger is the portion of fossil fuel energy sources than renewable
ones?

333
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PROBLEM C ENERGY SOURCES IN OUR STATE

The circle graph below shows the breakdown of energy sources in our state and in
California.

Indiana California

1. Which energy sources does Indiana use most?

2. Does California use the energy source that you answered in #1 as much as Indiana
does? What is the difference?

3. Which energy sources does California use most?

4. Does Indiana use the energy source that you answered in #3 as much as California
does? What is the difference?

5. Petroleum, natural gas, and coal are called fossil fuels and formed from the remains
of plants and animals. What percent of fossil fuels do Indiana and California use as
energy sources? What is the difference?

334
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PROBLEM A ENERGY SOURCES IN OUR STATE

The circle graph below shows the breakdown of energy sources in
Indiana.

Renewable
energy
5%

i

Petroleum (Qil)
27%

Natural Gas
24%

1. Which energy sources does Indiana use most?

2. Which energy sources does Indiana use least?

3. Which portion is larger, coal or natural gas?

4. What percent of the portion of natural gas is larger than renewable
energy”?

5. Which is smaller, coal or renewable energy and petroleum combined?
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PROBLEM B ENERGY SOURCES IN OUR STATE

The circle graph below shows the breakdown of energy sources in Indiana.

Renewable
energy
5%

Petroleum (OQil)
27%

0

Natural Gas
25%

1. Which energy source does our state use most?

1
2. List all sources that have a portion smaller than — .
10
1
3. Which energy source has the portion —— ?
4

4. Petroleum, natural gas, and coal are called fossil fuels and formed from the remains
of plants and animals. What percent of fossil fuels does our state use as energy
sources?

5. How many times larger is the portion of fossil fuel energy sources than renewable
ones?
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PROBLEM C ENERGY SOURCES IN OUR STATE

The circle graph below shows the breakdown of energy sources in our state and in

California.
Indiana California
Renewable energy Nuclear energy
Coal
9 v |
>% $¥  Renewable 3% _/_ 1% 2=

energy
12%

Natural Gas
36%

0

Petroleum (Qil)
27%

Petroleum (Oil)
48%

0

Natural Gas
25%

1. Which energy sources does Indiana use most?

2. Does California use the energy source that you answered in #1 as much as Indiana
does? What is the difference?

3. Which energy sources does California use most?

4. Does Indiana use the energy source that you answered in #3 as much as California
does? What is the difference?

5. Petroleum, natural gas, and coal are called fossil fuels and formed from the remains
of plants and animals. What percent of fossil fuels do Indiana and California use as
energy sources? What is the difference?
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PROBLEM 48

G4
G5

G4
G5

G4
G5

Number
comparison
(decimals)

U
we-ae BILECTRICITY
===  PRICE - HIG

OR LOW

PURPOSE

Through this activity, 4th —5th grade students will

Compare decimal numbers—PROBLEM A

* Use < or >to compare two decimal numbers—PROBLEM A
Subtract decimal numbers—PROBLEM B

Develop awareness of electricity consumption

BACKGROUND FOR THE TEACHER

The price of electricity in our country varies by state. The state with the highest
electricity price was Hawaii, at 34.59 cents/kwh, as of December 2014. The state
with the lowest electricity price, on the other hand, is Washington, at 8.22 cents/
kwh.

The electricity price in Indiana was 11.2 cents/kwh and ranked 30t in the country.
The monthly electricity consumption for an average household in Indiana was 1,004
kWh, which was larger than the national average—909 kWh—as of 2013 (EIA).
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OUR ELECTRICITY PRICE—HIGH OR LOW?

TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in decimal numbers,
including ordering, number comparison, and addition and subtraction of decimal
numbers. This activity uses the prices of electricity in 10 selected states, including
Indiana, in 2014. Data was obtained from the

U.S. Energy Information Administration.

PROBLEMA OUR ELECTRICITY PRICE—HIGH OR LOW? o PROBLEMA  OUR ELECTRICITY PRICE—HIGH OR LOW?
P R O B L E M A The table below shows cost of electricity for 1kwh in 10 states. 1. In which state does electricity cost the most?
Alaska 185
California 171 |
. . Indiana 111 2. In which state does electricity cost the least?
* Ordering decimal numbers tenuce s
aine .
° H Michigan 14.0
USIng < Or > Missouri 9.4
New York 19.3 X . o
Ohio 123 | 3. Use < or > to show in which state electricity costs more.
. o . . . Washington 8.2
U S I n g t h e e I e ct r | C l ty p r I ces | n 1. Fill in the blanks below to show the cost of electricity in each state.

6 7 8 9 10 1 For example, Ohio @ Washington

10 states, including Indiana, L L L

students are asked to order | ] | | wane () e
decimal numbers on page 337 n 12 = ! vewvore () clfoms
and compare two decimal b b »
numbers by using < or > } | | | } o () o
symbols in page 338. soor oo oo () s
i f i wasnngon () wiin

P 337—Student Sheet P 338—Student Sheet

PROBLEMB  OUR ELECTRICITY PRICE—HIGH OR LOW?

P R o B L E M B The price of electricity in Indiana is 11.07 cents for 1kWh.

1. The average electricity price in this country is 12.10 cents for 1IkWh. Is
the electricity price in Indiana higher or lower than the average? What is the
price difference?

* Subtraction (decimal

n umbers) 2. The state that has the highest electricity price is Hawaii and it is 34.59

cents for IkWh. What is the price difference between Hawaii and Indiana?

Using electricity prices in 3, e state tht o e st secticly rice s Washngton s 8.2
several states, including e

Indiana, students are asked to s doraiibogtie
add and subtract decimal e MFh”h e

numbers. =

a) Within the region, which state has the highest electricity price?

b) What is the difference between the highest and lowest electricity prices
in the East North Central region?

339
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PROBLEM A OUR ELECTRICITY PRICE—HIGH OR LOW?

The table below shows cost of electricity for 1kwh in 10 states.

Alaska 18.5
California 17.1
Indiana 11.1
Kentucky 9.8
Maine 15.7
Michigan 14.0
Missouri 9.4
New York 19.3
Ohio 12.3
Washington 8.2
1. Fill in the blanks below to show the cost of electricity in each state.
6 7 8 9 10 11

o ]
1 r 1

value

name ol the sate

11 12 13 14 15 16

16 17 18 19 21 21

>
%_
>
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PROBLEM A OUR ELECTRICITY PRICE—HIGH OR LOW?

1. In which state does electricity cost the most?

2. In which state does electricity cost the least?

3. Use < or > to show in which state electricity costs more.

For example, Ohio @ Washington

Maine Q Alaska
New York Q California
Kentucky Q Indiana
Ohio Q Missouri
Washington O Michigan
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PROBLEM B OUR ELECTRICITY PRICE—HIGH OR LOW?

The price of electricity in Indiana is 11.07 cents for 1kWh.

1. The average electricity price in this country is 12.10 cents for 1kWh. s
the electricity price in Indiana higher or lower than the average? What is the
price difference?

2. The state that has the highest electricity price is Hawaii and it is 34.59
cents for 1kWh. What is the price difference between Hawaii and Indiana?

3. The state that has the lowest electricity price is Washington and it is 8.22
cents for 1kWh. What is the price difference between Washington and
Indiana?

4. The table below shows electricity prices for 1 kWh in other states in East
North Central region. (The East North Central region includes lllinois,
Indiana, Michigan, Ohio, and Wisconsin)

lllinois 11.31
Michigan 13.95
Ohio 12.32
Wisconsin 1341

a) Within the region, which state has the highest electricity price?

b) What is the difference between the highest and lowest electricity prices
in the East North Central region?

339
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PROBLEM 49

G4
G5

G4
G5

G4
G5

SOLAR
notation

(decimals)

wn  ENERGY
(decimals)

Addition and
&= INOUR
(decimals)

Data Analysis

G4
G5

CO 'NTRY

PURPOSE

Bar graphs
(up to 4 digits)

Through this activity, 4th — 5t grade students will

* Name decimal numbers—PROBLEM A

* Round decimal numbers—PROBLEM B

* Add and subtract decimal numbers—PROBLEM C

* Interpret bar graphs—PROBLEM D

e Understand renewable power generation in the United States
* Develop awareness of solar power generation

8.4 kW Solar system on C.K. Newsome Community Center, Evansville
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megawatts

SOLAR ENERGY IN OUR COUNTRY

7000

6000

5000

4000

3000

2000

1000

BACKGROUND FOR THE TEACHER

The United States has the world’s third largest generation capacity from solar PV
panels, only after Germany and ltaly, as of 2013. Its capacity has increased
significantly over the last 5 years. Solar energy makes up 5% of total renewable
energy generation (excluding large hydropower).

Solar power has become more affordable due to technological development and
economies of scale. The national average price for a PV installed system went
down to $2.71 per watt, as of Q3, 2014 (Solar Energy Industries Association).

Waste Geothermal §ojqr
Biomass 4% 5%

8%
_\

Breakdown of renewable energy Generation

Biodiesel (excluding large-scale hydropower)

3%
(Source: U.S. Energy Information Administration)
6201

4776

3369

1922

852

160 298 382

4 11 23 45 58 83 105

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Increase in solar energy generation since 2000
(Source: Solar Energy Industries Association)

The Renewable Energy Policy

Net MeTeRING

The renewable energy policy and
incentives in Indiana is explained in
page X.

Tax INcenTIVES
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SOLAR ENERGY IN OUR COUNTRY

TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in decimal numbers,
including naming, rounding, and addition and subtraction of decimal numbers
(PROBLEMS A to C). PROBLEM D provides questions to strengthen students’ skills
in interpreting a bar graph. This activity uses information on how much solar PV
capacity was added since 2000. Data was obtained from the
US Energy information Administration and the

Solar Energy Industries Association.

PROBLEMA  SOLAR ENERGY IN OUR COUNTRY

PROBLEM A

The table below shows how much solar energy generation* has been
added annually in our country since 2005.

* Solar energy: electricity generated by solar panels.

* Expanded notation (decimal Wit eschnumberin expanded ntaton.
numbers)
oot
Using the numbers of how much
solar PV capacity was added over —
the last ten years, students are
asked to write expanded notation of
each number.

P 344—Student Sheet

PROBLEM B e ——
;3323‘;':n‘ﬁi'.?‘y”fiﬁﬁﬁ';"u‘:?wms?n‘?eZ‘B'S's.e"”“ generstion” has been
o ——
Using the numbers of how much I e el
solar PV capacity was added over -
the last ten years, students are
asked to round to the nearest tenth e oz
and hundredth. R

342
P 345—Student Sheet
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SOLAR ENERGY IN OUR COUNTRY

PROBLEM C

* Addition and subtraction

(decimal numbers)

Using the numbers of of how much
solar PV capacity was added over
the last ten years, students are
asked to add and subtract decimal
numbers.

PROBLEM D

* Interpreting bar graphs

Using the numbers of of how much
solar PV capacity was added over
the last ten years. Questions
include, “ How much more solar
energy were added in 2013 than in
2010?”

Copyright @ Blueggs Environmental Education Ltd.

PROBLEMC  SOLAR ENERGY IN OUR COUNTRY
The table below shows how much solar energy generation* has been
added annually in our country since 2005.
* Solar energy: electricity generated by solar panels
1. Has the number increased or decreased
Installedsolar | 25 fime goes by?
Year panels
(gigawatts)
2. What is the difference between the
2005 0.079 numbers of the years 2007 and 2013?
2006 0.105
2007 0.160
3. Is the amount of solar panels installed in
2011 more than those installed in 2009 and
2008 0.298 i
2010
2009 0382
2010 0.852
4. What is the difference between the
2011 1022 largest number and the smallest number?
2012 3.369
2013 4776 5. Which two numbers make the largest
value when added?
2014 6.201
a6

P 346—Student Sheet

PROBLEMD  SOLAR ENERGY IN OUR COUNTRY

The bar graph below shows how much solar energy generation* has
been added annually in our country since 2005.
* Solar energy: electrcity generated by solar panels

200

2000 201 00 203 06 2005 205 207 W08 20H 0 WA WM W3 W4

1. In which year solar energy generation increased the most?

2. What is the difference between the numbers in 2013 and 2010?

3. Is the number in 2013 more than that the numbers in 2010 and 2011
combined?

4. Which year had the number as much as the total amount the numbers in
2000, 2001, 2002, and 2003 combined?

47
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PROBLEM A

SOLAR ENERGY IN OUR COUNTRY

The table below shows how much solar energy generation® has been
added annually in our country since 2005.

* -
Solar energy: electricity generated by solar panels

Write each number in expanded notation.

Installed solar
Year panels Expanded notation
(gigawatts)
2005 0.079
2006 0.105
2007 0.160
2008 0.298
2009 0.382
2010 0.852
2011 1.922
2012 3.369
2013 4.776
2014 6.201

Copyright @ Blueggs Environmental Education Ltd.
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PROBLEM B

SOLAR ENERGY IN OUR COUNTRY

The table below shows how much solar energy generation® has been
added annually in our country since 2005.

* Solar energy: electricity generated by solar panels

Round each number to the nearest tenth and hundredth.

Year InSt;!i2|ZO|ar Round to the Round to the
(gigawatts) nearest tenth nearest hundredth
2005 0.079
2006 0.105
2007 0.160
2008 0.298
2009 0.382
2010 0.852
2011 1.922
2012 3.369
2013 4.776
2014 6.201

Copyright @ Blueggs Environmental Education Ltd.
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PROBLEM C SOLAR ENERGY IN OUR COUNTRY

The table below shows how much solar energy generation® has been
added annually in our country since 2005.
* Solar energy: electricity generated by solar panels
1. Has the number increased or decreased
as time goes by?
Installed solar 8 y
Year panels
(gigawatts)
2. What is the difference between the
2005 0.079 numbers of the years 2007 and 20137
2006 0.105
2007 0.160 . .
3. Is the amount of solar panels installed in
2011 more than those installed in 2009 and
2008 0.298 2010 combined?
2009 0.382
2010 0.852 _ _
4. What is the difference between the
?
5011 192 largest number and the smallest number?
2012 3.369
2013 4.776 5. Which two numbers make the largest
value when added?
2014 6.201

346
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PROBLEM D SOLAR ENERGY IN OUR COUNTRY

The bar graph below shows how much solar energy generation* has
been added annually in our country since 2005.

* Solar energy: electricity generated by solar panels

7000

6201

6000

5000 4776

4000
3369

megawatt

3000

1922
2000

1000 852

4 11 23 45 58 8 105 160

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

1. In which year solar energy generation increased the most?

2. What is the difference between the numbers in 2013 and 20107

3. Is the number in 2013 more than that the numbers in 2010 and 2011
combined?

4. Which year had the number as much as the total amount the numbers in
2000, 2001, 2002, and 2003 combined?
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PROBLEM 50

G4
G5

G4
G5

sz SOLAR POWER
cwe: - ON SWOND R

PURPOSE

Through this activity, 4th —5th grade students will

e Multiply 2-digit numbers—PROBLEM A

* Divide 2-digit numbers—PROBLEM A

* Understand renewable energy generation in Southwest Indiana
* Develop awareness of solar power generation

BACKGROUND FOR THE TEACHER

The Evansville Department of Sustainability, Energy & Environmental Quality
(SEEQ) installed the first municipal renewable energy project in Evansville,
installing solar photovoltaic (PV) panels on the roofs of the Swonder Ice Arena
(16.8kW) in 2012. The Swonder solar panels are the largest array in the city and
provide approximately 21,312 kWh of electricity annually.

16.8 kW Solar.system on Swonder Ice Arena, Evansville
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SOLAR POWER ON SWONDER

More solar systems in the area of Evansville

5.6 kW Solar System at Ohio Township Solar system at Howell Wetlands
Public Library, Newburgh (Installed by USI students in 2009, Morton Solar
(Installed by Morton Solar and Wind, LLC) and Wind, LLC, and Energy Systems Group

partnered) Photo: Morton Solar and Wind, LLC

TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in multiplication and
division. This activity uses the actual amount of solar electricity generation of
Swonder Ice Arena. Data was obtained from the Evansville Department of
Sustainability, Energy and Environmental Quality.

l R O B L E M A PROBLEM A SOLAR POWER ON SWONDER

The solar panels on Swonder Ice Arena generate 58 kwh of electricity
from the sun every day.

1. The average household uses 29 kWh of electricity every day. Using as
many solar panels as the Swonder Ice Arena does, how many households
can use electricity from the sun?

* Multiplication ( 2-digit numbers)

* Division (2-digit numbers)

2. Our refrigerator uses 11 kwh of electricity every day. For how many
refrigerators could the Swonder’s solar panels generate electricity?

Using the actual amount of electricity
generation from solar panels on
Swonder Ice Arena, students are asked
to multiply and divide 2-digit numbers. the Swonder ce aren save 3 day b ot buing leciey o ey

companies?

3. In one week, how much electricity do the Swonder’s solar panels
generate?

Questions include, “Average
household uses 29 kWh of electricity
everyday. With the solar panels, how
many households can use electricity
from the sun? “

P 350—Student Sheet 349
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Multiplication& Division

PROBLEM A SOLAR POWER ON SWONDER (whole numbers)

The solar panels on Swonder Ice Arena generate 58 kwh of electricity
from the sun every day.

1. The average household uses 29 kWh of electricity every day. Using as
many solar panels as the Swonder Ice Arena does, how many households
can use electricity from the sun?

2. Our refrigerator uses 11 kwh of electricity every day. For how many
refrigerators could the Swonder’s solar panels generate electricity?

3. In one week, how much electricity do the Swonder’s solar panels
generate?

4. In Indiana, electricity costs 11 cents for 1 kwh. How much money can
the Swonder ice arena save a day by not buying electricity from utility
companies?

- Copyright @ Blueggs Env?ron@@n;cal Education Ltd. Think Envirorim&nt in Math



PROBLEM 51

Bar graphs

: OLAR POWER
: I T

ANDERBURGH

PUB ICLIBRTAR

PURPOSE

Through this activity, 3" — 5t grade students will

* Interpret bar graphs (up to 1,500)—PROBLEM A
 Compare 2 bar graphs—PROBLEM B
* Develop awareness of solar power generation

BACKGROUND FOR THE TEACHER

A 10 kilowatt solar photovoltaic (PV) system was installed on the roof of the
Vanderburgh Central Library in 2010. The purchase and installation of the system
was funded, in part, by a matching grant of nearly $43,000 from Indiana’s Office of
Energy Development. The library was the recipient of one of 12 alternative power
and energy grants totaling nearly $389,000 statewide to promote renewable energy.
The awards were part of a competitive grant program offered in late 2009.

10 kW Solar system on Evansville Vanderburgh Public Library, Evansville
Copyright @ Blueggs Environmental Education Ltd. Think Environment in Math



SOLAR POWER AT VANDERBURGH PUBLIC LIBRARY

The installation of the 60 PV panels has not only reduced energy costs by about
$1,300 but also has reduced the amount of greenhouse gas emissions. The amount
of carbon offset is the equivalent of about 185 trees planted.

TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in reading a bar graph
(PROBLEM A) and comparing two bar graphs (PROBLEM B). This activity uses the
actual amount of solar electricity generation of the Evansville Vanderburgh Public
Library in 2012 and 2014. The data was obtained from

the site operational data prepared by Sunny Portal.

PROBLEMA  SOLAR POWER AT VANDERBURGH PUBLIC LIBRARY

o The table graph below shows how much electricity was generated
. ln terprenn g bar graphs from solar panels on Vanderburgh Public Library in 2014.

from 1/1/2014 to 12/31/2014

1600

Using a bar graph on solar electricity g

generation from the Evansville £ IIIIIII
Vanderburgh Public Library in 2014, S 0l [
students are asked to read the graph iirizsazaiss
Questions include, “In which month it month i the oy generstethe most iy from the sun?
was more electricity generated from ot month i e ey gt e et ety o e

the sun, June or September?“

3. In which month was more electricity from the sun generated, June or
September?

4. How many months were there when the library generated less than 800
KWh of electricity from the sun?

P 353—Student Sheet
PROBLEMB o P ——————

The table graphs below show how much electricity was generated
from solar panels on Vanderburgh Public Library in 2012 and 2014.

* Comparing 2 bar graphs

Using 2 bar graphs on solar electricity
generation from the Evansville
Vanderburgh Public Library in 2012

and 2014, students are asked to i
compare the graphs. Questions
include, “During which year was more
electricity generated from the sun in
September?”

AE2225R7§58%88

3. Which year did the library generate more electricity from the sun in May?

4. Which year generated more electricity from the sun in September?

5.1s the amount of electricity generated from the sun consistent? Explain.

P 354—Student Sheet 352
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PROBLEM A SOLAR POWER AT VANDERBURGH PUBLIC LIBRARY Bar graphs

The table graph below shows how much electricity was generated
from solar panels on Vanderburgh Public Library in 2014.

from 1/1/2014 to 12/31/2014
1600 ;g/g/;;y;/;;

1200 ......... ......... ......... : . t .

1. In what month did the library generate the most electricity from the sun?

p—t
Y
o
o

(=)
o
o

[kw'h] Meter change
0
o
o

10 S ©N

o O

o O
son 14 [

Feb 14
Mar 14
Apr 14
May 14
Jun 14
Jul 14
Aug 14
Sep 14
Oct 14
Moy 1
Dec 14

2. In what month did the library generate the least electricity from the sun?

3. In which month was more electricity from the sun generated, June or
September?

4. How many months were there when the library generated less than 800
kWh of electricity from the sun?

353
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Comparin
PROBLEM B SOLAR POWER AT VANDERBURGH PUBLIC LIBRARY 2 bar gpraphg

The table graphs below show how much electricity was generated
from solar panels on Vanderburgh Public Library in 2012 and 2014.

[kwl] Meter change

Year 2012 Year 2014
1800 i . 1800
1600 ‘ 1600 - .
1400 j &1400 4_
‘ 5
1200 5 1200
1000 5 1000
800 %’ 800
< 600
600 E
400 = 400 .
200 - 200 -
GG RS RS R TS R N A T . . » =
é@géééaﬁﬁséé A2223373833

1. Is the month that generated the most electricity from the sun in 2012 the same in
20147 Explain.

2. In what month did solar panels generate the least amount of electricity? Explain.

3. Which year did the library generate more electricity from the sun in May?

4. Which year generated more electricity from the sun in September?

5. Is the amount of electricity generated from the sun consistent? Explain.

354
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PROBLEM 52

Addition
UR WIND

Subtraction

G4-5 (4 digits)

Data Analysis P w R
Line graphs

G4-5 (4 digits)
Bar graphs

G4-5 (3 digits) PURPOSE

Through this activity, 4th — 5th grade students will

* Interpret line graphs (4 digits) —PROBLEM A

* Interpret bar graphs (3 digits) —PROBLEM C

* Subtract 4-digit numbers—PROBLEM B

* Add 3-digit numbers—PROBLEM C

* Develop awareness of wind power generation in Indiana

BACKGROUND FOR THE TEACHER

Wind power in the Unites States has developed
quickly over the last decade and has led the world in
power generation capacity along with China. Wind
power generation in Indiana started in 2008 with
construction of Indiana's first utility-scale wind power
facility called Goodland. Capacity increased eightfold
in 2009, with the construction of three more wind
farms, Fowler Ridge, Meadow Lake, and Hoosier.
Fowler Ridge is the largest wind farm in the Midwest
and one of the largest farms in the world. These
additions supported 3,000 to 4,000 jobs in Indiana.

| | 1 |
Fowler Ridge wind farm, IN
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OUR WIND POWER

Indiana ranks 12t in the 2,000 —_
United States in wind 1,800 1543 154 ’
power generation and 1,600
has the 5% highest & 400
: : T 1,200
density of wind 2 '
generation capacity in 5] '800
. =
the United States. Most 600
of the suitable sites to 400
develop wind power are 200
located in the northern 0

part of Indiana 2007 2008 2009 2010 2011 2012 2013 2014

year

Total wind power capacity in Indiana
(Source: U.S. Department of Energy)

Haubstadt Community Wind Turbine Project, Gibson County

In 2008-2009, Mrs. Donya Bengert’s 3 grade class was studying renewable and nonrenewable
energy sources. The students had an idea to purchase and install a wind turbine at Haubstadt
School in Gibson County. The intent of their project was not only to generate electricity for the
school, but also to raise awareness within the school and community about alternative energy
sources.

The class took their idea to the Superintendent and the School Board for approval. They designed
and gave a presentation to the South Gibson School Board in January 2009. The class worked
hard, raising money by holding a school-wide student campaign and asking for donations from
local businesses. They received a $10,000 grant from Toyota Motors Manufacturing, $1,500 from
Alcoa, and an additional $12,500 from the Indiana Office of Energy Development.

In May, 2010 the wind turbine was installed and is currently fully operational. It has a monitoring
system linked to the classroom so that students can track wind speed and energy generated on a
daily basis. The turbine and its monitoring system are used to teach math, social studies and
science topics.
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OUR WIND POWER

The Renewable Energy Policy

The incentive to increase renewable energy generation has been created mostly by climate change and
ncerns. To promote renewable energy installations, Indiana created the Clean Energy Portfolio

cleal
NET METE

ING

Indiana also has a program called Net Metering to support renewable energy expansion among residential,
small business, schools, and industrial sectors. This program is applicable for utility customers who connect
qualifying renewable generators to a utilty’s grid. When a renewable generator produces electricity,
customers are credited for renewable electricity generation at the full retail rate (the retail price the
customer pays for electricity). Customers are charged only for the “net” electricity [Net
electricity=Electricity consumption (kKWh) ~ Electricity production (KWh]] to the customer's next monthly
bill. When customers are generating more electricity from their renewable generators than they are
consuming, they are credited for the excess electricity [Excess electricity=Electricity production (kWh) —
Electricity consumption (kWh].

Thax INCENTIVES

Indiana also provides property tax incentives for systems that generate energy through solar, wind,
hydropower or geothermal resources that are exempt from property tax. In addition, several incentives for
the installation of renewable energy technologies have been established by the federal government. For
example, residents of Indiana can receive 30% of federal personal tax credit for purchasing qualifying
renewable energy systems and businesses in Indiana can receive production tax credit for generating

COMMUNITY CONSERVATION CHALLENGE

Indiana also established Cormr
projects that demonstrate my

CCC), a grant program that offers funds for
/able energy or energy efficiency. CCC grants

technologies; geothermal energy;

capturing and reusing the waste heat

TEACHER GUIDE

Renewable energy policy and

page 281.

incentives in Indiana are explained in

The purpose of this activity is to enhance students’ skills in reading line graphs
with 4-digit numbers (PROBLEMS A & B) and bar graphs with 3-digit numbers
(PROBLEM C). This activity uses the actual amount of wind power capacity in

Indiana since 2007. The data was obtained from the U.S. Department of Energy.

PROBLEM A

* Interpreting line graphs

Using a line graph that shows total
wind power capacity in
between 2007 and 2014, students
are asked to find out what the
graph is trying to show. Questions
include, “In what year did Indiana
increase electricity generation from

wind the most?”

Copyright @ Blueggs Environmental Education Ltd.

PROBLEM A OUR WIND POWER

Total Electricity Generated from Wind in Indiana

1200

Megawatts
-

2007 2008 2009 2010 20011 2012 2013 2014

1. What type of graph is this?

2. What is this graph about?

3. For how many years does this graph contain data?

4.In what year did Indiana start generating electricity from wind?

5.In what year did Indiana increase electricity generation from wind the most?

P 359—Student Sheet
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OUR WIND POWER

PROBLEMB  OUR WIND POWER

PROBLEM B

* Interpreting line graphs o

* Subtraction ( 4-digit numbers)

Megawatts
g

Using a line graph that shows the
total wind power capacity in Indiana

between 2007 and 2014, students sy e

are asked to find out what the
graph is trying to show. Questions et adindans e cecrety genemon o e e
include, “Between 2012 and 2014, 208 o il gt ot e e

how much electricity generation 5 Betueen 20124042014 b much iy generatinFom i wes oed?
from wind was added?”

P 360—Student Sheet

PROBLEMC ~ OUR WIND POWER

PROBLEM C

Wind power generation started in 2008 in Indiana. The table graph
below shows total electricity generated from new wind turbines that
were added between 2007 and 2014 in Indiana.

* Interpreting bar graphs

* Addition( 3-digit numbers)

Megawatts
B BB 8888 8E

Using a bar graph that shows total
wind power capacity in Indiana H I N
between 2007 and 2014, students ST T T
are asked to read the graph.
Questions include “By 2009, how
much electricity was Indiana able to oA s g o et
generate from wind?” @ Seean 2012 2 010, how g wind s e

P 361—Student Sheet
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PROBLEM A OUR WIND POWER

Total Electricity Generated from Wind in Indiana

2,000
1,744

1,800

1,543 1,544

1,600
1,339 1,340

1,400
1,200

1,000

Megawatts

800
600
400

200
131

2007 2008 2009 2010 2011 2012 2013 2014
year

1. What type of graph is this?

2. What is this graph about?

3. For how many years does this graph contain data?

4. In what year did Indiana start generating electricity from wind?

5. In what year did Indiana increase electricity generation from wind the most?

359
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PROBLEM B OUR WIND POWER

Total Electricity Generated from Wind in Indiana

2,000
1,744

1,800

1,543 1,544

1,600
1,339 1,341

1,400
1,200

1,000

Megawatts

800
600
400

200
131

2007 2008 2009 2010 2011 2012 2013 2014

year

1. In what year did Indiana start generating electricity from wind?

2. In what year did Indiana increase electricity generation from wind the most?

3. In what year did Indiana increase electricity generation from wind the least?

4. In 2009, how much electricity generation from wind was added?

5. Between 2012 and 2014, how much electricity generation from wind was added?

360
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Bar graphs

PROBLEM C OUR WIND POWER Adding 3-digit numbers

Wind power generation started in 2008 in Indiana. The table graph
below shows total electricity generated from new wind turbines that
were added between 2007 and 2014 in Indiana.

1000

900

800

700

600

500

Megawatts

400

300

200

100
0
0

2007 2008 2009 2010 2011 2012 2013 2014

2 1

year

1. In what year did Indiana increase electricity generation from wind the most?

2. In what year did Indiana increase electricity generation from wind the least?

3. By 2009, how much electricity was Indiana able to generate from wind?

4. Between 2012 and 2014, how much electricity generation from wind was added?

361
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PROBLEM 53

G4
G5

Gigawatts

Line graphs with ®
2 series ®
OSQ U O c IN

PURPOSE

Through this activity, 4t— 5th grade students will

* Interpret line graphs with 2 series—PROBLEM A
* Develop awareness of wind power generation in our country

BACKGROUND FOR THE TEACHER

The United States and China are the two countries with the largest wind power
generation capacity in the world. Our nation had the world’s largest wind power
capacity in the 2000s. However, its capacity was surpassed by China in 2010.
Together, our country and China produce nearly half of the world’s wind energy.

100 -
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

=@=USA

«@=China

0 - T T T T T T T T ! 362
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
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WIND RACE : U.S vs. CHINA
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TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in interpreting line
graphs with 2 series. The graph compares wind power capacity in our country and
China between 2001 and 2013. The data was obtained from the Global Wind

Report 2013 prepared by the Global

Wind Energy Council and

U.S. Department of Energy.

PROBLEM A

* Interpreting line graphs with 2

series

Using a line graph that shows total ﬁ /_. »
wind power capacity in
between 2007 and 2014, students
are asked to find out what the =

graph is trying to show. Questions
include, “In what year did Indiana
increase electricity generation from

wind the most?”

Copyright @ Blueggs Environmental Education Ltd.

Our country and China are the countries with the largest electricity
generation from wind. The line graph below shows the growth of wind
power of the two countries since 2001.

100

Indiana .

1.1n 2001, which country produced more wind power?
2.1n 2013, which country generated more wind power?
3.In what year did the county you answered in #2 overtake the other?

4. Between 2009 ad 2013, which country added more wind power in generation?
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PROBLEM A WIND RACE : U.S vs. CHINA

Our country and China are the countries with the largest electricity
generation from wind. The line graph below shows the growth of wind
power of the two countries since 2001.
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

year

1. In 2001, which country produced more wind power?

2.1n 2013, which country generated more wind power?

3. In what year did the county you answered in #2 overtake the other?

«“B-USA

=@=China

4. Between 2009 ad 2013, which country added more wind power in generation?

Explain.
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PROBLEM 54

G3
G4

G3
G4

G5

HATISTE

comparison
(up to 1,000)

Addition and IGG s

subtraction
(up to 1,000)

womows  BELECTRICITY
T EATER IY YOUR
HOUSE?

PURPOSE

Through this activity, 3" — 4th grade students will

e Compare large numbers (up to 1,000)—PROBLEM A

* Add and subtract large numbers (up to 1,000)—PROBLEM B

* Understand the electricity consumption of household appliances
* Develop awareness of our energy use

Through this activity, 5t grade students will

* Multiply and divide large numbers—PROBLEM C
* Understand the electricity consumption of household appliances
* Develop awareness of our energy use

BACKGROUND FOR THE TEACHER

About half of total energy consumed at home is used for space heating and air
conditioning, while about one-third of energy is used for running household
appliances. Due to efficiency improvements in heating homes, electricity use for
space heating has significantly declined over the last 30 years.

365
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WHAT IS THE BIGGEST ELECTRICITY EATER IN YOUR HOUSE?

On the other hand, electricity use for appliances has expanded, increasing by
about 18%, during the same period. This comes from the fact that people have
started using more electronics, such as personal computers, TV, and related
devices, at home. The efficiency of most home appliances has improved; however,

increased use of electronics has resulted in offsetting the efficiency gains
household appliances (US EIA).

Energy consumption in homes by end uses

guadrillion Btu and percent
1978
quadrillion Blu and percent 1993

24.0%

Air
Conditioning
0.32 (3%)

Trends of household electricity consumption by end uses
Source: U.S. Energy Information Administration

TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in number comparison
(PROBLEM A), addition/subtraction (PROBLEM B), and multiplication and division
(PROBLEM C) of large numbers. This activity uses typical amounts of electricity
usage of household appliances in a year. The data was obtained from the
Office of Sustainability, Indiana University.

PROBLEM A = Mmoo

':::stianb;ey::l:w shows how much electricity each household appliance ‘
i ]

Using typical amounts of electricity o DEI g

usage of household appliances in a Viogame e o gv Gotes e 350

year, students are asked to compare

two large numbers (ranging from 20

to 1,000). Questions include, “Which < st s e sty s crons e

appliance uses less electricity, a laptop i ol o comuter o ko et

computer or a video game system in a W

P 368—Student Sheet
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mspace heating  mair conditioning  mwater heating appliances, electronics, and lighting
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WHAT IS THE BIGGEST ELECTRICITY EATER IN YOUR HOUSE?

PROBLEM B

* Addition and subtraction (up to

1,000)

Using typical amounts of electricity
usage by household appliances in a
year, students are asked to find the
electricity usage of 2-3 appliances
combined and the difference between
2 appliances’ electricity use. Questions
include, “Your family has a TV and a
video game system in the living room.
How much electricity does your family
need for those appliances in a year?”

PROBLEM C

* Multiplication and division (large

numbers)

Using typical amounts of electricity
usage by household appliances in a
year, students are asked to find out
how many times more electricity one
appliance uses than the other.
Questions include, “How many times
more electricity does a refrigerator
(with freezer) use than a laptop
computer in a year?”

Copyright @ Blueggs Environmental Education Ltd.

PROBLEM B WHAT IS THE BIGGEST ELECTRICITY EATER IN YOUR HOUSE?

The table below shows how much electricity each household appliance
uses in one year.

Hair dryer: 20kWh Sv Dishwasher:100kWh Q
Refrigerator (with freezer): 700kWh B Microwave: 150kWh @
TV: 230kWh D Laptop computer:50kWh D

Video game system: 60kWh e Clothes dryer: 1,000kWh

1. Your family has a TV and a video game system in the living room. How much
electricity does your family need for those appliances in a year?

2. Your family has refrigerator, a dishwasher, and a microwave in the kitchen. How
much electricity does your family need to run those appliances in a year?

3. How much more electricity does a clothes dryer use than a refrigerator and a TV
combined?

4. There are 4 people in your family and each has a laptop computer. How much
electricity does your family use for computers in a year?

5. How much more or less electricity does a microwave use than two hair dryers and
two video game systems combined?
369
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PROBLEM C WHAT IS THE BIGGEST ELECTRICITY EATER IN YOUR HOUSE? (large number

The table below shows how much electricity each household appliance
uses in one year.

Hair dryer: 20kWh \Qv Dishwasher:100kWh m
Refrigerator (with freezer): 700kWh B Microwave: 150kWh @
TV: 230kWh D Laptop computer:50kWh g

Video game system: 60kWh 2 Clothes dryer: 1,000kWh

1. Which appliance uses ten times more electricity than a dishwasher in a year?

2. How many times more electricity does a refrigerator use than a laptop computer in
ayear?

3. How many times more electricity does a video game system use than a hair dryer in
ayear?

4. Which appliance uses twice the amount of electricity that a microwave uses in a
year?

5. Which appliance uses more electricity in a year, 4 microwaves or a refrigerator?

37
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PROBLEM A WHAT IS THE BIGGEST ELECTRICITY EATER IN YOUR HOUSE?

The table below shows how much electricity each household appliance
uses in a year.

Hair dryer: 20kWh Ny Dishwasher:100kWh =
‘@ :

b
Refrigerator (with freezer): 700kWh B Microwave: 150kWh @

TV: 230kWh Laptop computer:50kWh

Video game system: 60kWh

o |
Clothes dryer: 1,000kWh

1. Which appliance uses the largest amount of electricity in a year?

.
2
a"

2. Which appliance uses the smallest amount of electricity in a year?

3. Does a refrigerator use more electricity than a microwave in a year?

4. Which appliance uses less electricity, a laptop computer or a video game system in
ayear?

5. Which appliance uses the third largest amount of electricity in a year?

6. Which appliance uses more electricity, a TV or a dishwasher in a year?
368
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PROBLEM B WHAT IS THE BIGGEST ELECTRICITY EATER IN YOUR HOUSE?

The table below shows how much electricity each household appliance
uses in one year.

Hair dryer: 20kWh Ny Dishwasher:100kWh =
3 :

b
Refrigerator (with freezer): 700kWh B Microwave: 150kWh @

TV: 230kWh Laptop computer:50kWh

Video game system: 60kWh

o |
Clothes dryer: 1,000kWh

1. Your family has a TV and a video game system in the living room. How much
electricity does your family need for those appliances in a year?

.
2
a"

2. Your family has refrigerator, a dishwasher, and a microwave in the kitchen. How
much electricity does your family need to run those appliances in a year?

3. How much more electricity does a clothes dryer use than a refrigerator and a TV
combined?

4. There are 4 people in your family and each has a laptop computer. How much
electricity does your family use for computers in a year?

5. How much more or less electricity does a microwave use than two hair dryers and
two video game systems combined?
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PROBLEM C WHAT IS THE BIGGEST ELECTRICITY EATER IN YOUR HOUSE?

The table below shows how much electricity each household appliance
uses in one year.

Hair dryer: 20kWh Ny Dishwasher:100kWh =
‘@ :

b
Refrigerator (with freezer): 700kWh B Microwave: 150kWh @

TV: 230kWh Laptop computer:50kWh

Video game system: 60kWh

o |
Clothes dryer: 1,000kWh

1. Which appliance uses ten times more electricity than a dishwasher in a year?

.
2
a"

2. How many times more electricity does a refrigerator use than a laptop computer in
ayear?

3. How many times more electricity does a video game system use than a hair dryer in
ayear?

4. Which appliance uses twice the amount of electricity that a microwave uses in a
year?

5. Which uses more electricity in a year, 4 microwaves or a refrigerator?
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PROBLEM 55

G4 Multiplication

ot e HOW MUCH
NERGY ¢ MONEY
DO NEW LIGHT
ULBS S VIi?

PURPOSE

Through this activity, 4th— 5th grade students will

* Multiply large numbers —PROBLEM A, B & C

* Understand how much electricity and money they can save by
changing light bulbs to energy saving ones

* Develop awareness of energy conservation

BACKGROUND FOR THE TEACHER

Replacing light bulbs from incandescent light bulbs to compact

fluorescent bulbs is one of the easiest ways to reduce

electricity use. Compact fluorescent light bulbs can convert

electrical energy into useful light much more efficiently than

incandescent bulbs and have several times the luminous

efficacy of an incandescent bulb with comparable light output.

Moreover, compact fluorescent light bulbs last 10 to 20 times

as long as equivalent incandescent lamps.
)
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HOW MUCH ENERGY & MONEY DO NEW LIGHT BULBS SAVE?

The typical household has 30 light fixtures and uses lighting for 2,000 hours.
When you replace all of the light fixtures from 100W incandescent bulbs to 30W
compact fluorescent bulbs, you can save 4,200 kWh of electricity and $504 of

money a year!

Note: The light output of a 100W incandescent bulb and 30W compact fluorescent

bulb are both about 1,600 lumens.

HOW MUCH ENERGY & MONEY DO NE!

Calculating electricity usage and electricity price

by the Kilowatt-hour (or KWh). They
understand how muc?

W LIGHT BULBS SAVE? HOW MUCH ENERGY & MONEY DO NEY

W LIGHT BULBS SAVE

Your parents have decided to change all of the 30 100W light bulbs to 30W.
light bulbs

family save over the next year?

A way of calculating

Your utiity company charges by t
(or W) 50 you need to make calculations to
for

Let's say you used a 100W light bulb for al of your 30 light fixtures in

gv”

Answer

Yo

savings in money and
electricity by replacing
light bulbs is shown on

200 (kWh) x 306,000 kWh

ur|
a year and how much you had to pay for . I

You use 200 kWh of electricity to ight the bulb for one year.

pages 374-5.

you use 6,000 KWh of electriciy to light the entire house for one year.

60 (kWh) x 30=1,800 kWh

KWh,

1,800 (kWh) x 12 (cents) =21,

$720-$21
$504

Ifyou have 30 light fixtures in your household,

‘The average electricity price for household use in sout

‘When you use a 30W light bulb for 2,000 hours in year,

Youwilluse 1,800 KWh of electricity to ight the entire house

t Indiana s about 12 cents per

for one year.

$30)1

‘The average CFL light bulb costs about $10 and lasts 7,000-24,0¢
consider the replacement costs, which is $300 ($10:30), you

will sl save $474 ($504 -

00 hours.  Even when you

TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in multiplication. To find
out how much electricity the two types of light bulbs use for a day (PROBLEM A)
or a year (PROBLEMS B and C), students will use multiplication. In PROBLEM C,
students will find out how much money they will save in a year.

PROBLEM A

* Multiplication (large numbers)

Using the amount of electricity usage
of two types of light bulbs (regular
light bulbs and energy saving light
bulbs) for an hour, students are asked
to find out how much electricity they
can save a day if they replace a light
bulb with an energy saving one.
Questions include, “Typically, we use
lighting fixtures for 5 hours a day.
How much electricity do you use per
day if you use a regular light bulb?”

Copyright @ Blueggs Environmental Education Ltd.

PROBLEM A HOW MUCH ENERGY & MONEY DO NEW LIGHT BULB!

The table below shows how much electricity each light bulb uses to
light your room for 1 hour.

Type of light bulb Electricity use (Watt hour (Wh)

Regular light bulb
egular light bul 100

v

Energy saving
Light bulb y 30

&

1. Typically, we use lighting fixtures for 5 hours a day. How much electricity
do you use per day if you use a regular light bulb?

2. How much electricity do you use if you use an energy saving light bulbs for
5 hours a day?

3. How much electricity can you save if you replace a regular light bulb with
an energy saving light bulb in one of your light fixtures?

4. How much electricity can you save if you replace regular light bulbs with
energy saving light bulbs in two of your light fixtures?

P 376—Student Sheet
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HOW MUCH ENERGY & MONEY DO NEW LIGHT BULBS SAVE?

PROBLEM B

* Multiplication (large numbers)

Using the amount of electricity usage
of two types of light bulbs (regular
light bulbs and energy saving light
bulbs) for a year, students are asked
to find out how much electricity they
can save a year, if they replace all of
the house’s light bulbs with energy
saving ones. Questions include, “Your
house has 30 light fixtures. How much
electricity do you use during a year if
you use regular light bulbs for all of
your light fixtures?”

PROBLEM C

* Multiplication (large numbers)

Using the amount of electricity usage
of two types of light bulbs (regular
light bulbs and energy saving light
bulbs) for a year, students are asked
to find out how much money they can
save if they replace a light bulbs to an
energy saving one. Questions include,
“Electricity in Indiana costs 12 cents
for 1 kWh of electricity. How much
money can you save in one year if you
exchange a regular light bulb with an
energy saving light bulb?”

Copyright @ Blueggs Environmental Education Ltd.

PROBLEM B HOW MUCH ENERGY & MONEY DO NEW LIGHT BULBS SAVE

The table below shows how much electricity each light bulb uses to
light your room in 1 year.

Type of ight bulb Electricity use for one year
(kwh)

Regular light bulb

egular light bul i 200

Energy saving. s

Light bulb =4 60

1. How much electricity can you save in one year if you change a regular light
bulb to an energy saving light bulb in one of your light fixtures?

2. Your house has 30 light fixtures. How much electricity do you use during a
year if you use regular light bulbs for all of your light fixtures?

3. How much electricity do you use during a year if you use energy saving
light bulbs for all of your house’s light fixtures?

4. How much electricity can you save if you replace all of the 30 regular light
bulbs with energy saving light bulbs?

P 377—Student Sheet

PROBLEM C  HOW MUCH ENERGY & MONEY DO NEW LIGHT BULBS SAVE:

The table below shows how much electricity each light bulb uses to
light your room in 1 year.

Type of light bulb Electricity use for one year
(kwh)

Regular light bulb
egular light bul 200

v

Energy saving | =
Light bulb .4 60

4

1. How much electricity can you save in one year if you replace a regular light
bulb with an energy saving light bulb in one of your light fixtures?

2. Electricity in Indiana costs 12 cents for 1 kWh of electricity. How much
money can you save in one year if you replace a regular light bulb with an
energy saving light bulb in one of your fixtures?

3. Your house has 30 light fixtures. How much can you save if you replace all
of the 30 regular light bulbs with energy saving light bulbs?

P 378—Student Sheet

373

Think Environment in Math



HOW MUCH ENERGY & MONEY DO NEW LIGHT BULBS SAVE?

Calculating electricity usage and electricity price

Your utility company charges by the Kilowatt-hour (or kWh). They don't charge by wattage
(or W) so you need to make calculations to understand how much electricity you consume
for the use of certain electrical appliances and how much you have to pay for them.

—
N\
Let’s say you used a 100W light bulb for all of your 30 light fixtures in \
your house last year. Let’s calculate how much electricity you used over > \
a year and how much you had to pay for it.
‘ 11/
When you use a 100W light bulb, you use 100 watts per hour (W/h) of 3
electricity to light the bulb.
If you use the bulb for one hour, it means you consume 100 watt-hours (W-h)
of electricity.
Therefore, when you use the 100W light bulb for 2,000 hours in a year,
100 (W/h) x 2,000 (h)=200,000 (Wh)
200,000 (Wh) = 200 (kWh)
you use 200 kWh of electricity to light the bulb for one year.
You have 30 light fixtures in your household,
200 (kWh) x 30=6,000 kWh
you use 6,000 kWh of electricity to light the entire house for one year.
The average price of electricity for a household use in southwest Indiana is
about 12 cents per kWh.
6,000 (kWh) x 12 (cents) =72,000 (cents) = 720 (dollars)
That means you have to pay $720 a year for lighting.
374
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HOW MUCH ENERGY & MONEY DO NEW LIGHT BULBS SAVE?

Your parents have decided to change all of the 30 100W light bulbs to 30W ¢
energy saving CFL light bulbs. How much electricity in kWh and money will your ] - S ’
family save over the next year? £ &y

Answer
When you use a 30W light bulb for 2,000 hours in a year,

30 (W/h) x 2,000 (h)=60,000 (Wh)
60,000 (Wh) = 60 (kWh)

you will use 60 kWh of electricity to light the bulb for one year.

If you have 30 light fixtures in your household,

60 (kWh) x 30=1,800 kWh

You will use 1,800 kWh of electricity to light the entire house for one year.

That means you will save
6,000 (kWh) — 1,800 (kWh) =4,200 (kWh)
4,200 kWh of electricity for one year.

The average electricity price for household use in southwest Indiana is about 12 cents per
kWh.

1,800 (kWh) x 12 (cents) =21,600 (cents) = 216 (dollars)

That means you will save
$720 - $216 =5504

$504 a year for lighting by installing by energy saving light bulbs.

The average CFL light bulb costs about $10 and lasts 7,000-24,000 hours. Even when you

consider the replacement costs, which is $300 ($10x30), you will still save $474 ($504 -
S30) !
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PROBLEM A HoOW MUCH ENERGY & MONEY DO NEW LIGHT BULBS SAVE?

The table below shows how much electricity each light bulb uses to
light your room for 1 hour.

Type of light bulb Electricity use (Watt hour (Wh)

Regular light bulb >:‘{ 100

Energy saving
Light bulb q 30

1. Typically, we use lighting fixtures for 5 hours a day. How much electricity
do you use per day if you use a regular light bulb?

2. How much electricity do you use if you use an energy saving light bulbs for
5 hours a day?

3. How much electricity can you save if you replace a regular light bulb with
an energy saving light bulb in one of your light fixtures?

4. How much electricity can you save if you replace regular light bulbs with
energy saving light bulbs in two of your light fixtures?

376
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PROBLEM B HOW MUCH ENERGY & MONEY DO NEW LIGHT BULBS SAVE?

The table below shows how much electricity each light bulb uses to
light your room in 1 year.

Type of light bulb Electricity use for one year
(kWh)

Regular light bulb
gtiartie 200

i
,
by
,,
>:l/

Energy saving
RS
Light bulb ¢ 60

&

1. How much electricity can you save in one year if you change a regular light
bulb to an energy saving light bulb in one of your light fixtures?

2. Your house has 30 light fixtures. How much electricity do you use during a
year if you use regular light bulbs for all of your light fixtures?

3. How much electricity do you use during a year if you use energy saving
light bulbs for all of your house’s light fixtures?

4. How much electricity can you save if you replace all of the 30 regular light
bulbs with energy saving light bulbs?
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PROBLEM C HoOWw MUCH ENERGY & MONEY DO NEW LIGHT BULBS SAVE?

The table below shows how much electricity each light bulb uses to
light your room in 1 year.

Type of light bulb Electricity use for one year
(kWh)

Regular light bulb
gtiartie 200

i
,
by
,,
>:l/

Energy saving
B
Light bulb & 60

&

1. How much electricity can you save in one year if you replace a regular light
bulb with an energy saving light bulb in one of your light fixtures?

2. Electricity in Indiana costs 12 cents for 1 kWh of electricity. How much
money can you save in one year if you replace a regular light bulb with an
energy saving light bulb in one of your fixtures?

3. Your house has 30 light fixtures. How much can you save if you replace all
of the 30 regular light bulbs with energy saving light bulbs?
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PROBLEM 56

Multiplication

: OCAL
. &, ENERGY SAVIN
EFFORTS

digits / 2 digits)
PURPOSE

Through this activity, 4th —5th grade students will

* Multiply (3 digits x 1 digit) —PROBLEM A
 Divide (3 digits / 2 digits) —PROBLEM A
» Develop awareness of local energy saving efforts

BACKGROUND FOR THE TEACHER

Since scientists have found that our energy use is closely related to the increasing
amount of carbon dioxide in the atmosphere and climate change, improvement of
energy efficiency has become more critical than ever. Energy efficiency is now not
just an isolated effort by many organizations to be cost efficient but also a social
responsibility for society. In 2013, President Obama proposed to double the
energy efficiency of the entire U.S. economy over the next 20 years.

Such efforts to boost energy

. . . Per Capita Energy Expenditure in Indiana
efficiency have also been seen in 1970 - 2012
many sectors in Evansville.
Considering that per capita
energy expenditures have
increased over the last 10 years

. . —
.(see figure), ener'gy efficiency s
improvement continues to be a e e s e Residenel 0

2000 2010

vital issue for most of the
organizations in Evansville.

Per capita energy expenditure in Indiana (1970-2012)
Source: U.S. Department of Energy 379
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LOCAL ENERGY SAVING EFFORTS

TEACHER GUIDE

The purpose of this activity is to enhance students’ skills in multiplication and
division. This activity uses the actual amount of electricity saving or solar
electricity generation that some local organizations have achieved. The data was
obtained from the Evansville Department of Sustainability, Energy and
Environmental Quality.

PROBLEM A

PROBLEM A

* Multiplication (3 digits x 1 digits) N

motion sensing lights to save energy. The cent

leaks and installed
save 104 kWh of

* Division (3 digits / 2 digits)

Using the actual amount of electricity saving or solar
electricity generation that some of the local
organizations have achieved, students are asked to
multiply and divide 2 or 3-digit numbers. Questions
include, “SABIC in Mt. Vernon developed a new

material for cleaning equipment in their | ‘iediiocmiuninio
manufacturing plants and now saves 243 kWh of e ——“—""

electricity everyday. The average household used 27 ._:ﬂ
kWh of electricity every day. The amount of i
electricity saved at SABIC equals the amount

electricity for how many houses?” P 383—Student Sheet

nergy Conservation Efforts
in L-vansville

Deaconess Health System

Deaconess Health System updated its systems and spaces through the modernization and
integration of multiple HVAC and Building Automation systems. The nearly 1,000,000 square
foot Main Campus Facility was served by various HVAC and building automation systems. Some
of these systems were about 25 years old. The project was expected to reduce operating
expenses and energy consumption 5-10%.
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LOCAL ENERGY SAVING EFFORTS

Wesselman Woods Nature Center

Evansville’ Ronald MacDonald House is a new facility built for the purpose of providing
affordable temporary housing to families with children being treated for serious illness in local
health care facilities. The new facility, completed in 2010, was designed to increase energy
efficiency and conservation.

Energy savings of 36% were
achieved through the use of the
high-efficient geothermal heat
pump system, building insulation,
lighting and Heating, Ventilating
and Air Conditioning (HVAC)
controls. The control systems
installed in the guest rooms
automatically shut off lights and
set-back the HVAC system when
the room is not used. It received
LEED® Silver Certification.

*LEED (Leadership in Energy and Environmental Design) is a set of rating systems for the design, construction, operation,
and maintenance of green buildings, homes and neighborhoods.

SABIC

SABIC, Mount Vernon, upgraded its facility to save energy by recovering more waste heat
energy in Boiler House 2. A design to recover process waste heat using an existing builder fed
water heat recovery flow loop was selected for this project. This new design modified the
previous heat exchanger and added some piping to recover and send waste heat to Boiler
House 2.

This project resulted in an
energy usage reduction of
256,000 MMBTU per year.
It also succeeded in a
reduction of 14,978 tons of
carbon dioxide emissions
per year. This is equivalent
to the carbon dioxide
emissions from the annual
combustion of 1.6 million
gallons of gasoline.

M JIE
Sl ar

il ey -
[ 3 F

B

Phenol Unit Heat Exchanger Energy Recovery Project
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LOCAL ENERGY SAVING EFFORTS

Mead Johnson Nutrition

Mead Johnson Nutrition, Evansville, completed a Landfill Gas Renewable Energy Project in May
2009. The goal of the project is to utilize landfill gas from the Laubscher Meadows Landfill
(approximately five miles north of Mead Johnson Nutrition) to replace some of the company’s
natural gas use, reduce its dependence on fossil fuels, and help combat climate change.

‘*'*ﬁwu G

About two-thirds of waste discarded at landfills is generally e Evary Projact

biodegradable and produces harmful gases called landfill gas as it rots
and decomposes. Landfill gas is composed of about 50% methane,
which is one of the greenhouse gases that contributes to global climate
change. But, at the same time, methane is a renewable energy source
that can be used for electricity generation.

Mead Johnson Nutrition invested in this project to capture
and utilize all the landfill gas for their energy sources. The
project has an estimated capacity to reduce net carbon
dioxide emissions by 24,000 metric tons per year. It is
equivalent to removing carbon dioxide emissions from 4,400
passenger cars or burning 125 railcars of coal.

Red Spot Paint & Varnish Co.

Red Spot Paint & Varnish Co., Inc. implemented an energy saving project in multiple buildings
at its local campus located in Evansville. The energy saving project consisted of the
replacement of more than 5,700 light bulbs with fewer, brighter, higher efficiency, and lower
wattage bulbs. In addition, motion sensors were added to individual light fixtures where lights
are only needed periodically. '

This project was accomplished through a
collaborative effort of Vectren
Cooperation and their engineers and E&R
Industrial who is a local distributor for
Alumilight. The project resulted in
reducing energy consumption by 673,000
kWh and greenhouse gas emissions by
more than 1,150,000 pounds. This is : _ e
equivalent to planting 11,340 trees. y ' PR =
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PROBLEM A LOCAL ENERGY SAVING EFFORTS

1. The General Electric Evansville Service Center fixed air leaks and installed
motion sensing lights to save energy. The center can now save 104 kWh of
electricity every day. How much electricity does the Service Center save a

week?

2. SABIC in Mt. Vernon developed a new material for cleaning equipment in
their manufacturing plants and now saves 243 kWh of electricity everyday. The
average household uses 27 kWh of electricity every day. The amount of
electricity saved at SABIC equals the amount electricity for how many houses?

3. The solar system at Howell Wetlands produces 28 kWh a week, while the
solar system at Swonder Ice Arena produces 392 kWh a week on average. How
many times more electricity does the system at Swonder Ice Arena produce

than that at Howell Wetlands?
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