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  Science Social Studies 

Day Lesson Title 
Explicitly 
Taught 

Practiced/ 
Encountered 

Explicitly 
Taught 

Practiced/ 
Encountered 

1 Lesson 1: What 
is a 

Generation? 

   SS2.4.1 

2 Lesson 2: 
Resource 

Responsibility 

   SS2.5.4 

3 Lesson 3: 
What’s the 
Difference? 

Nonrenewable 
and 

Renewable 

 2-ESS1-1 (CCC)   

4 Lesson 4: By-
product 
Bonanza 

  SS2.3.1  

5-7 Lesson 5: 
Piñata Party 

K-2-ETS1-2 
(DCI, SEP) 

2-LS4-1 (DCI), 
2-ESS2-2,  
K-2-ETS1-1 
(DCI) 

SS2.5.4  SS2.1.1 

8 Lesson 6: 
Wyoming Coal: 
Past, Present, 

and Future 

 K-2-ETS1-1 
(SEP) 
 

SS2.5.1, 
SS2.5.4 

 

9 Lesson 7: 
Follow the 

Money 

       SS2.4.1  SS2.3.2, 
SS2.5.4  

10-
13 

Lesson 8: 
Show Me What 

You Know 

 2-LS4-1 (DCI), 
2-ESS1-1 

 SS2.4.1, 
SS2.5.4  
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  ELA Math 

Day Lesson Title 
Explicitly 
Taught 

Practiced/ 
Encountered 

Explicitly 
Taught 

Practiced/ 
Encountered 

1 Lesson 1: What 
is a 

Generation? 

 2.W.8, 2.SL.1, 
2.SL.6  

  

2 Lesson 2: 
Resource 

Responsibility 

 2.W.8, 2.SL.1, 
2.SL.6  

  

3 Lesson 3: 
What’s the 
Difference? 

Nonrenewable 
and 

Renewable 

 2.W.8, 2.SL.1, 
2.SL.6  

  

4 Lesson 4: By-
product 
Bonanza 

 2.W.8, 2.SL.1, 
2.SL.6  

  

5-7 Lesson 5: 
Piñata Party 

 2.W.8, 2.SL.1, 
2.SL.2, 2.SL.6 

  

8 Lesson 6: 
Wyoming Coal: 
Past, Present, 

and Future 

 2.W.8, 2.SL.1, 
2.SL.6  
 

   

9 Lesson 7: 
Follow the 

Money 

 2.W.8, 2.SL.1, 
2.SL.6  

 2.OA.2, 2.MD.8   

10-
13 

Lesson 8: 
Show Me What 

You Know 

 2.W.8, 2.SL.2, 
2.SL.6 
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  CVE Health 

Day Lesson Title 
Explicitly 
Taught 

Practiced/ 
Encountered 

Explicitly 
Taught 

Practiced/ 
Encountered 

1 Lesson 1: What 
is a 

Generation? 

    

2 Lesson 2: 
Resource 

Responsibility 

 CV5.3.1   

3 Lesson 3: 
What’s the 
Difference? 

Nonrenewable 
and 

Renewable 

    

4 Lesson 4: By-
product 
Bonanza 

    

5-7 Lesson 5: 
Piñata Party 

 CV5.1.4, 
CV5.3.2 

  

8 Lesson 6: 
Wyoming Coal: 
Past, Present, 

and Future 

     

9 Lesson 7: 
Follow the 

Money 

 CV5.1.1, 
CV5.2.3,   
CV5.5.2 

  

10-
13 

Lesson 8: 
Show Me What 

You Know 

CV5.4.1 CV5.2.2, 
CV5.3.2 
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Dear Educator, 

        I am honored to introduce you to the Wyoming Stewardship Project. I want you to know, this 
unit was written with you and your students in mind. Developing this project has been a thoughtful 
process and multi-year commitment to offer lessons for classrooms across the state. 

Wyoming educators, in collaboration with field experts and the Wyoming Department of 
Education, wrote, piloted, and revised the unit you are about to teach in your classroom.  We are 
tremendously grateful for their efforts. These units are not intended to be a burden but were 
created purposefully to be easy-to-use, cross-curricular, and comprehensive. Units build on each 
other throughout the grades. However, they can be used independently without loss of integrity. 

Found in the Educator Essentials document is everything needed to be prepared to teach 
this unit. We outline the Higher Order Thinking Skills and how to identify them throughout the 
units. We have compiled a material list of everything you need to complete all lessons: worksheets, 
PowerPoints, and video links are included in individual lessons. Additionally, a '101' sheet has been 
included to give you background information for the highlighted industry in Wyoming. 

Our hope for the Wyoming Stewardship Project is to empower students to be our critical 
thinkers and problem solvers of tomorrow. We believe the stewardship definition captures the 
overall intent: As Wyoming citizens, we are stewards entrusted with the responsible development, 
care, and use of our resources to benefit current and future generations. 

Thank you again for your effort in the classroom, presenting these lessons to your students, 
and helping advance this pivotal project for our state. Please don't hesitate to contact us with 
questions! 

Jessie Dafoe 
Executive Director 

Wyoming Agriculture in the Classroom 
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Teacher Preparation and Recommended Materials 
 

Higher Order Thinking Skills:  
The critical work of Higher Order Thinking Skills (HOTS) involves breaking 
down complex material into parts, detecting relationships, combining new 
and familiar information creatively within limits set by the context, and 
combining and using all previous levels in evaluating or making 
judgments.  Within each lesson you’ll find reference to the Higher Order 
Thinking Skills that are part of the work students will be doing using language 
from Bloom’s Taxonomy: Analysis, Synthesis, Application, and Evaluation. 

• Analysis skills are used in areas with this symbol:  

• Synthesis skills are used in areas with this symbol:  

• Application skills are used in areas with this symbol:  

• Evaluation skills are used in areas with this symbol:  
 
The following ideas and content will be important to know for this unit: 

• Mining can occur on the surface or underground. 
• Wyoming’s natural resources 
• Study the following resource: 

http://uwmaps.wygisc.org/studentAtlas/index.html?page=1  
Page numbers are located in the upper right-hand corner of each 
page. (Hammerlink, J.D., Webster, G.R., & Berendsen, M.E. (2014).  
Wyoming Student Atlas: Exploring our Geography. Laramie: Wyoming: 
University of Wyoming.) 

http://uwmaps.wygisc.org/studentAtlas/index.html?page=1
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o Starting on page 42, there are mining maps. 
• How exports of Wyoming’s natural resources affect Wyoming’s 

economy 
• How Wyoming’s industries are related to minerals and energy 

o Starting on page 35, the above online resource describes 
Wyoming’s industries. 

• Research options for field trips and/or guest speakers related to 
mining and energy 

 
The following materials will be needed for this unit: 

• Chart paper for anchor charts 
• Sticky notes 
• 4 different colored 4-8-ounce cups (enough cups of each color for one 

cup per student per group)  
• Four bags of microwave popcorn or large bag of pre-popped popcorn 
• Large bowl/container to hold popcorn 
• Paper plates or towels (one per student)  
• Timer 
• Brown paper bags 
• Index cards 
• Mystery items (see Required Materials/Resources in Lesson 4) 
• Empty tissue boxes or shoe boxes  
• Candy or other resource to be mined (see Required 

Materials/Resources in Lesson 5) 
• Tape  
• String  
• Big pieces of butcher paper OR large trash bags OR tablecloths  
• White paper  
• Brown construction paper  
• Art supplies: glue, construction paper, pipe cleaners, toilet paper 

tubes, tissue paper, etc. 
• Crumpled paper 
• Markers, crayons, pencils 
• A tool to hit a piñata (baseball bat, broom stick, yard stick, etc.)   
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• Beach ball 
• Dice 
• Hats and vests for role playing (optional) 
• Play money: $1s and $5s (see Required Materials/Resources in Lesson 

7) 
• Poster paper or butcher paper (one per student for students’ final 

projects) 
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Minerals & Energy 101 

 
Energy consumption at a glance: 

 

 
The Wyoming Stewardship Project reviews all energy sources to provide a full 
picture of energy and mineral production. We encourage educators to review 
the overview below and the basics of the energy sources provided before 
teaching the units. The following statistics are from the Petroleum 
Association of Wyoming’s: Wyoming Oil and Gas, Facts and Figures, 2018. These 
figures help quantify the economic importance of this industry for Wyoming: 
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Crude oil and natural gas production paid over $292 million in severance 
taxes, about 55% of all the severance taxes paid by minerals produced in 
2017.  
 
Severance Taxes - 2017  
Production Crude Oil $147,933,678  
Natural Gas   $144,407,308  
Oil and Gas Total  $292,340,986  
 
Coal    $215,469,300  
Trona    $  18,704,634  
All Others   $    3,397,189  
Total All Minerals  $529,912,110 
 
In fiscal year 2017 oil and gas production contributed the following to state 
and local governments:  
 
Property Taxes  $307.0 million  
Severance Taxes  $292.0 million  
Federal Royalties  $    1.2 million  
Federal Lease Revenues $174.0 million  
State Royalties  $117.0 million  
Sales and Use Taxes $    8.2 million  
Conservation Mill Levy $    3.2 million  
TOTAL FOR STATE $902.6 million  
 
That is a direct payment of nearly $1,542 for every person living in Wyoming. 
 
 
Wyoming Minerals & Energy Overview 
 
Oil, gas, and mining have been important in Wyoming for over 130 years. The 
Wyoming mineral and energy industries have been a major contributor to 
employment and state money (revenue). These include the oil and gas 
industry, minerals, and power production. 
 
Wyoming has the smallest population of any state, but is a top supplier of 
energy and other mineral resources to the nation. Wyoming produces more 
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energy than the lowest-ranking 28 states combined. In 1884, the first oil well 
was drilled near Lander, and oil production continues throughout the state 
today.   
 
Wyoming’s clean coal produces electricity in more than 30 states. Wyoming is 
also the top supplier of uranium for energy across the country.  Additionally, 
Wyoming has large amounts of minerals such as trona, bentonite, and rare 
earth minerals, which are used in many products we use today, like 
toothpaste, glass, and magnets. Wyoming mines more bentonite than any 
other state in the United States and has 70% of the world’s known supply.  5 
million tons of bentonite were produced in Wyoming in 2014. Wyoming also 
has the world’s largest deposit of trona, supplying about 90% of the nation’s 
soda ash. 17 million tons were mined in 2014. Northeast Wyoming is home 
to one of the highest grade rare earths deposits in the world. 

 
Ancient seas that once covered what is now Wyoming helped create our 
natural resources. Seas expanded and retreated many times over millions of 
years, leaving behind plant and animal matter, as well as mineral deposits. 
Marine sediments worked together to form and preserve hydrocarbon 
deposits. Under ideal geologic conditions of pressure and temperature, coal, 
oil, and natural gas deposits were formed and preserved.  Historically, 
humans have used these natural resources since ancient times.   
 
Another important aspect of energy is the generation and transmission 
process. Generation is the process of converting the energy sources into 
electricity. After electricity is generated, it is transported through 
transmission lines. The final stage is distribution, which is the process of 
carrying electricity from transmission substations to homes and businesses.  
 
 
 
Wyoming Oil and Gas Basics 
 
Oil and gas products include crude oil, natural gas, and helium. These are 
used for reliable heating and power for things like our homes, schools, and 
businesses. Natural gas produces approximately 34% of the nation’s 
electricity; much of which comes from Wyoming. This industry pays the 
largest amount of taxes to the state to fund infrastructures, like schools and 
roads. 
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According to the Petroleum Association of Wyoming:  

• Nationally, Wyoming ranked 6th in production of crude oil in 2017 and 
8th in natural gas production during 2017.  

• Campbell County was the leading crude oil producer in 2017 followed 
by Converse and Laramie counties.  

• Sublette County was the largest natural gas producer, with Sweetwater 
and Fremont counties following.  

• During 2017, 355 companies/operators produced Wyoming’s crude oil 
and 228 produced natural gas.  

Wyoming Mineral Basics 
 
COAL 
Wyoming has an abundant supply of coal, with a total resource of 6,681 
million short tons. Coal produced in Wyoming goes to U.S. electricity 
production with 32 states obtaining coal from Wyoming. Wyoming produced 
42% of all coal mined in the United States in 2015. Coal is an important 
source of income for Wyoming and is the second largest source of tax 
revenue for state and local governments. Coal mining companies pay taxes, 
royalties, and fees to all branches of government, federal, state, and local.  
Coal’s estimated contribution to Wyoming in 2015 was almost $1.2 billion. 
 
TRONA 
Trona, which comes out of Sweetwater County, is the number one export for 
Wyoming, producing 90% of the nation’s soda ash. Wyoming trona is used to 
create soda ash that is used in a variety of products like glass, baking soda, 
cosmetics, toothpaste, and soaps. 
 
BENTONITE 
According the Wyoming Mining Association, Wyoming produces 70% of the 
world’s supply of bentonite. This mineral is used for a variety of products 
including drilling fluids, compounds needed for absorption, cat litter, and 
lipstick. 
 
Wyoming Renewable Basics 
 
The following is taken directly from the U.S. Energy and Information 
Administration website and is an overview for renewable energy in Wyoming: 
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Wyoming has some of the largest wind resources in the nation, especially in 
the southeast corner of the state. Sustained winds are funneled through 
mountain passes and out across the high prairie, giving Wyoming wind farms 
high operating capacity factors. The amount of installed wind-powered 
generating capacity has grown rapidly during the last 10 years, with Wyoming 
ranked 15th in the nation in 2016 at nearly 1,500 megawatts of wind power 
capacity. Several large-scale projects are in development, including a 3,000-
megawatt project at Chokecherry-Sierra Madre, which may become the 
largest wind project in the nation. Wyoming officials are actively seeking 
customers for the state's wind power in California and Colorado, which have 
significant renewable energy requirements. The Wyoming Infrastructure 
Authority is encouraging several large transmission projects aimed at 
transporting Wyoming’s wind-generated electricity to Nevada, Arizona, and 
California. 
 
Most of Wyoming's hydroelectric dams are relatively small, old, and owned 
by the federal government. Though the state has significant potential solar 
resources, no utility-scale solar generation has been installed, in part 
because of Wyoming's relatively low electricity rates. A small amount of 
distributed small-scale solar photovoltaic (PV) capacity, located mostly on 
residential rooftops, has been installed around the state. While Wyoming 
does not have a renewable portfolio standard (RPS) or other requirement to 
generate electricity from renewable energy, the state does provide net 
metering for residential, commercial, and industrial customers with 
renewable energy systems smaller than 25 kilowatts, including solar PV 
panels, wind turbines, biomass plants, and hydroelectric generators. 
 
Wyoming’s geothermal resources are used mainly in Yellowstone National 
Park and Hot Springs State Park. Geothermal energy is also used in the state 
to heat buildings, water, and roadways. Wyoming does have adequate 
geothermal resources to support geothermal heat pumps for supplying heat 
in new buildings or in retrofits of existing buildings. 
 
https://www.eia.gov/state/analysis.php?sid=WY  
  

https://www.eia.gov/state/analysis.php?sid=WY
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Lesson One:  What is a Generation? 

Grade Level: 2nd Grade 

Time: 20-30 minutes 

Essential Question: How can we be stewards of Wyoming’s 
mineral and energy resources to benefit current and future 
generations?   

Objective: Students will learn the meaning of stewardship and 
generation.  

Purpose: Students understand what stewardship is and how 
being stewards of Wyoming’s mineral and energy resources will 
impact future generations.    

Required Materials/Resources:  
• Stewardship poster 
• Chart paper for anchor charts 
• Generation photos (one set per each pair of students or 

small groups OR one set for the class if doing activity as a 
whole class) 

• Lesson 1 Sentence Stems sheet (one per student) 
 
Suggested Teacher Preparation:   

• Post the Stewardship poster. 
• Read “Minerals & Energy 101” document in the Educator 

Essentials documents. 
• Create an anchor chart titled “WE ARE STEWARDS” to 

place sentence stems on at the end of the lesson.  This 
can be used throughout the unit. 

• Create a unit vocabulary anchor chart to be used 
throughout the entire unit.  
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• Decide if you will do the generation photos activity (step 
4) in pairs, small groups, or as a whole group then match 
students accordingly. 

• Be able to post Sentence Stems, so all students can see 
them. 

 
Standards: 
Social Studies: SS2.4.1 (Practiced/Encountered) 
 
ELA: 2.W.8, 2.SL.1, 2.SL.6 (Practiced/Encountered) 
 
Vocabulary: 

• Generation - a group of individuals, most of whom are 
the same approximate age  

• Natural resources - sources of life, materials, or energy 
that we are able to get naturally from the earth 

• Stewardship -  As Wyoming citizens, we are stewards 
entrusted with the responsible development, care, and 
use of our resources to benefit current and future 
generations. 
 

Instructional Procedure/Steps:  

1. Direct students to the Stewardship Poster and read the 
definition aloud. Ask: “Who is responsible for each of 
your own desks?” Students should say themselves. Say: 
“You are each a steward of your own desk since you 
are responsible for the care and use of your desk to 
make sure it looks nice for the next year’s student.” 
Ask: “Who is responsible for your bedroom?” Students 
should say themselves. Ask: “What about a pet? Who is 
responsible for the pet?” The owner. Say: “All of these 
are examples of stewardship.” Provide other examples 
of stewardship as necessary. Keep the Stewardship 
poster displayed throughout the unit. 
 

2. Say: “Today, we are starting a unit on being a steward 
of our natural resources both renewable and 
nonrenewable in Wyoming.  Being a good steward is 
taking care of our natural resources, so they are 
available for generations to come. Natural resources 
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are sources of life, materials, or energy that we are 
able to get naturally from the earth and are very 
important for humans.  I used a natural resource 
today when I brushed my teeth this morning: water. 
Can any of you think of a natural resource you’ve 
used today?” Give students an opportunity to share a 
few examples: trees (paper), water, air (wind), soil, plants 
(food), animals (food), sunlight (warmth). If students have 
trouble generating some, provide them with multiple 
examples. Add the terms “Stewardship” and “Natural 
Resources” to the vocabulary anchor chart. 

 
3. Ask: “What is a generation?” Allow students to share 

their ideas and then provide them with the following 
definition of a generation: “A group of individuals, most 
of whom are the same approximate age.”  Add the 
term “Generation” to the vocabulary anchor chart. 
 

4. Put students into pairs or small groups (or keep as a 
whole class). Give each pair/group a set of the Generation 
photos. Say: “Study the pictures. Put them in order 
from the oldest generation to the current 
generation.”  

 
5. When pairs/groups are finished ordering their photos, 

provide the correct order. Discuss the timeline with the 
students by asking the questions below.  Allow students 
to respond before moving on to the next one.  
 

• “How did you know which photos showed the 
older generations?” 

• “How did you know which photo showed the 
most recent generation?”  

• “Have you ever received anything that was 
from someone in a different generation?” 

• “What was it? What did it look like?” 
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6. Say: “The photos make a timeline that shows different 
generations. I am a different generation than you. 
You are a different generation than both your 
parents and grandparents.” Ask: “Have you ever heard 
anyone talk about something that can be passed 
down from generation to generation?” Allow students 
to respond. Say: “Older generations can pass down 
items like clothing and possessions to the 
generations that come after them. How would you 
feel if the generation before you cut down all the 
trees, and there were none left today?” Have students 
brainstorm with a partner then share with the class. This 
previews the idea that we need to use resources 
responsibly and plan for future generations use.  We will 
explain this more in depth in future lessons. 

 
Assessment: Review Sentence Stems with students. Have 
students generate responses with their partner from the 
previous step. Monitor discussions, and if students need help, 
provide them with the following guiding questions to recognize 
how we take care of the natural resources for future 
generations and why it is important.  

• “What would happen if we didn’t have natural 
resources?”  

• “How do we need to take care of this 
place/object, so it isn’t ruined?”  

After pairs discuss, pass out Sentence Stem sheets, and have 
students complete Sentence Stems individually. When students 
are finished, have students post their sheets on the “WE ARE 
STEWARDS” anchor chart. Check sheets for accuracy and 
understanding of stewardship and generation.  

 
7.  After students have posted their sheets, say: “In our 

next lesson, we will learn about the importance of 
conserving resources for future generations.”  
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Credits/Sources: Photo credits are listed on the Generation 
photos. 
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© 2018 Wyoming Agriculture in the Classroom Materials

Introduction to Stewardship
Lesson 1 Sentence Stems

One natural resource I learned about today is _________________________________________________. 

It is important because _________________________________________________________________________

_________________________________________________________________________________________________.

We can be stewards of Wyoming’s natural resources by _______________________________________

_________________________________________________________________________________________________.

A generation is _________________________________________________________________________________

_________________________________________________________________________________________________.
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Introduction to Stewardship
Lesson 1 Sentence Stems

One natural resource I learned about today is _________________________________________________. 

It is important because _________________________________________________________________________

_________________________________________________________________________________________________.

We can be stewards of Wyoming’s natural resources by _______________________________________

_________________________________________________________________________________________________.

A generation is _________________________________________________________________________________

_________________________________________________________________________________________________.
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Lesson Two: Resource Responsibility 

Grade Level: 2nd Grade   

Time: 1 hour 

Essential Question: How can we be stewards of Wyoming’s 
minerals and energy to benefit current and future generations? 

Objective:  Students will participate in an activity to simulate 
consumption of nonrenewable natural resources by taking an 
unlimited amount of a “nonrenewable resource” to demonstrate 
overuse and what happens when a resource runs out.  

Purpose: Students learn that nonrenewable natural resources 
are limited and must be conserved because consumption and 
distribution can impact current and future generations.  

Required Materials/Resources:  

• Wyoming’s Natural Resources PowerPoint presentation 
(Sources 1-3) 

• Chart paper 
• Sticky notes (three per student)  
• 4 different colored 4-8-ounce cups (enough cups of each 

color for one cup per student per group)  
• Four bags of microwave popcorn or large bag of pre-

popped popcorn 
• Large bowl/container to hold popcorn 
• Paper plates or paper towels to set “mined” popcorn 

upon at student desks (one per student)  
• Timer 
• Lesson 2 Sentence Stem sheet (one per student) 
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Suggested Teacher Preparation:  
• Read the Wyoming’s Natural Resources Power Point 

presentation  
• Prepare 3-column anchor chart labeled “What uses oil? 

What uses electricity? What uses natural gas?”  
• Prepare popcorn, and portion a small amount to 

supplement after generation one collects their popcorn. 
(step 3)  

• Keep some popcorn back from the activity, so all students 
will get some after the activity.  

• Divide class into four equal groups. 
• Designate an observation area in the classroom where 

each “generation” will show their “mined” popcorn. 
   

Standards:  

Social Studies: SS2.5.4 (Practiced/Encountered) 
 
ELA:  2.W.8, 2.SL.1, 2.SL.6 (Practiced/Encountered) 
 
CVE: CV5.3.1 (Practiced/Encountered) 
 
Vocabulary:  

• Conservation - the careful utilization of a resource in 
order to prevent waste and leave some for future 
generations. 

• Energy - power derived from the utilization of natural 
resources, especially to provide light and heat or to 
power machines, usable power 

• Generation - a group of individuals, most of whom are 
the same approximate age 

• Natural resources - sources of life, materials, or energy 
that we are able to get naturally from the earth 

• Nonrenewable resources - resources that cannot be 
replenished (made again) in a short period of time 

• Reclamation - the act of returning something to its 
former or better state 
 

TEACHER NOTE: 
Call and ask your 
local movie 
theatre if they will 
donate a large bag 
of popcorn for this 
activity. 
Another option 
instead of using 
popcorn or any 
other food item is 
to use building 
blocks, counters, 
or other materials 
that students can 
scoop up easily. 
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• Renewable resources - resources that are capable of 
being replenished 

 
Instructional Procedure/Steps: 

1. Project and read aloud the Wyoming’s Natural Resources 
PowerPoint presentation. When finished, have students 
turn and talk in pairs about the three following questions: 

• “What uses oil?”  
• “What uses electricity?” 
• “What uses natural gas?”  

When students are finished discussing, pass out three 
sticky notes to each student. Have students write a 
response to each question on a sticky note and place 
them on the 3-column anchor chart. After students have 
posted their notes, discuss the questions below with the 
whole group. 

• “Why do lights in our home or school come on?” 
They are powered by electricity that comes from coal. 

• “What makes our cars run?” They run on gasoline 
or diesel that comes from oil.  

• “How do we make our homes warm?” Heat 
comes from either using natural gas mined from the 
ground or electricity that comes from coal. 

 
2. Divide students into four equal groups. Give each group a 

different colored cup. Pass out paper plates or paper 
towels. Display the bowl/container of popcorn. Do not 
answer any questions about what the cups or popcorn 
represent. 
 

3. Choose one group of students to use their cups and 
gather popcorn. Say: “You may take as much popcorn 
as you can in 20 seconds. You are generation one. You 
may make multiple trips if you would like within your 
allotted time. Put the popcorn on your desks. Do not 
eat the popcorn.” Have generation one collect their 

TEACHER NOTE: 
This activity will 
begin to illustrate 
the idea of how 
nonrenewable 
natural resources 
are limited. If 
previous 
generations are 
not concerned with 
the conservation of 
these resources, 
they will eventually 
run out. Future 
generations will 
struggle with 
limited or no 
access to these 
resources at all.   
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popcorn. When generation one is finished, add 5-10 
kernels of popcorn back to the bowl/container. Say: “I am 
doing this because nonrenewable resources can be 
made again, but they do not do it fast enough to 
make enough to replace what is being used.” Have one 
student from the group bring his/her popcorn to the 
designated observation area, so all students in the class 
can see. Say: “Silently make observations in your mind 
about what you noticed and how you felt when the 
generation was collecting popcorn. You will be able to 
share out your observations soon.”  Repeat the process 
three more times. Generation two gets 15 seconds to 
take as much popcorn as they can.  Once the 15 seconds 
are up, generation three gets 10 seconds to take as much 
popcorn as they can. Finally, generation four can use 5 
seconds to get as much popcorn as possible with 
whatever is left within the time limit.    
 

4. Make NEW groups of students with one representative 
from each generation to debrief the activity. Have each 
student share their thoughts about the following 
questions:  

• “What did you notice?” 
• “How did this activity make you feel?” 

 
As a check for understanding, listen to see if students 
recognize that early generations must leave some 
popcorn for later generations to enjoy. 
 

5. Pull the class back together and say: “The popcorn 
represents a nonrenewable natural resource that 
exists in a limited quantity and cannot be 
replenished. The first group was the first generation 
to have access to the resource, the second group was 
the next generation, and so on”. Have students 
compare their feelings from the activity. Ask the 
questions below allowing students to respond before 
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moving on to the next question.  
• “Who felt like they got enough of the 

resource?” 
• “Who felt they did not get enough?”  
• “Was there a lot of popcorn remaining or 

only a little?” 
• “Was there any left by the time the fourth 

generation gained access to the 
nonrenewable resource?”   
 

Assessment: Ask: “How is this activity a possible model 
for conservation?” Guide students to developing the 
concept that conservation is the careful utilization of a 
resource in order to prevent waste and leave some for future 
generations. Make sure to inform students that there are 
some nonrenewable resources that will be mined for 
hundreds of years because there is so much of it in the 
earth. However, it is still important to conserve these 
resources. This is being a steward of Wyoming’s minerals 
and energy to help benefit current and future generations. 
When finished discussing, add the term Conservation to the 
vocabulary anchor chart. Pass out the Sentence Stem sheet 
which asks students to complete the stem: Conserving 
resources is an important way to be a Wyoming steward 
because ___________.   When students are finished, collect 
sheets. Students’ responses should emphasize that it leaves 
resources for future generations.   

Credits/Sources: 

1. Wyoming Mining Association. (2017). Retrieved July 24, 
2017 from https://www.wyomingmining.org/  

2. U.S. Department of Energy. ENERGY.GOV. (n.d.). 
Department of Energy: Fossil. Retrieved September 27, 
2017 from https://www.energy.gov/science-
innovation/energy-sources/fossil  

3. Photo credits are listed in the PowerPoint presentation. 

https://www.wyomingmining.org/
https://www.energy.gov/science-innovation/energy-sources/fossil
https://www.energy.gov/science-innovation/energy-sources/fossil
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Conserving Nonrenewable Resources
Lesson 2 Sentence Stem

Conserving resources is an important way to be a Wyoming steward because:

_________________________________________________________________________________________________
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_________________________________________________________________________________________________

_________________________________________________________________________________________________
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Lesson Three: What’s the Difference? Nonrenewable 
and Renewable 

Grade Level: 2nd Grade 

Time: 30-45 minutes 

Essential Question: How can we be stewards of Wyoming’s 
minerals and energy to benefit current and future generations? 

Objective: Students will sort pictures of renewable or 
nonrenewable resources found in Wyoming to determine the 
difference between them. 

Purpose: Students learn the difference between renewable and 
nonrenewable natural resources found in Wyoming. 

Required Materials/Resources:  

• Wyoming Resource picture cards (one set per small 
group) 

• Draw and Write assessment sheet (one per student) 
 

Suggested Teacher Preparation:  

• Prepare materials listed above for the lesson. 
 

Standards:  
Science: 2-ESS1-1(CCC) - (Practiced/Encountered) 
 

ELA: 2.SL.1, 2.SL.6, 2.W.8 (Practiced/Encountered) 
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Vocabulary: 

• Coal - a black/dark brown rock made from old plant 
matter found mainly underground. Coal is mined and 
used as fuel. 

• Energy - power derived from the utilization of natural 
resources, especially to provide light and heat or to 
power machines, usable power  

• Gasoline - a by-product of oil that is used for fuel in most 
cars and vehicles 

• Hydropower - electricity produced from machines that 
are run by moving water 

• Mineral - a substance (such as quartz, coal, petroleum, 
salt, etc.) that is naturally formed under the ground 

• Natural gas - odorless gas that is taken from under the 
ground and used as fuel and used to make materials 

• Natural resources - sources of life, materials, or energy 
that we are able to get naturally from the earth 

• Nonrenewable resources - resources that cannot be 
replenished (made again) in a short period of time 

• Oil - a natural liquid formed from plants and animals that 
lived millions of years ago that can be refined into 
gasoline, diesel fuel, jet fuel, wax, asphalt, and many 
other valuable products 

• Reclamation - the act of returning something to its 
former or better state 

• Renewable resources - resources that are capable of 
being replenished 

• Trona - a gray mineral that occurs as an evaporate in salt 
deposits and consists of a hydrated carbonate and 
bicarbonate of sodium 

 
Instructional Procedure/Steps: 

1. Review the previous lesson by asking: “What do we 
know about a nonrenewable resource?” Nonrenewable 
resources can be depleted and are not capable of being 
replenished in a short period of time. Ask: “What do you 
think a renewable resource is?” A resource that can be 

TEACHER NOTE: 
The sorting activity 
will provide 
students with 
background 
knowledge needed 
to differentiate 
between a 
renewable and 
nonrenewable 
resource.  

 

TEACHER NOTE: 
Continue to add 
new words to 
vocabulary anchor 
chart as they are 
introduced in the 
lesson/unit.  
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renewed. Discuss the difference between renewable and 
nonrenewable resources.  Make sure students 
understand that just because a resource is renewable 
does not mean that the resource is guaranteed. For 
example, a drought will affect energy provided by water 
and a cloudy day affects solar power.  
 

2. Say: “Renewable resources can be replenished 
meaning they come back. Nonrenewable resources 
are natural resources that cannot renew themselves 
as quickly as we use them; they will run out over 
time.” Discuss what properties of a resource make it 
renewable or nonrenewable. For example, wind is 
continuous, so it is a renewable resource. Coal is 
developed by matter that has been decaying over millions 
of years under great pressure; this is a nonrenewable 
resource as it is not something that is continuously 
supplied. 
 

3. Place students into small groups of 3-4.  Give each group 
a set of the Wyoming Resource picture cards.  Say: “For 
each resource, decide whether it is renewable or 
nonrenewable and why.” Have groups discuss their 
choices. Encourage student discussion by asking groups 
to defend their reasoning and about what type of tools 
and equipment they think are used to access each type of 
resource. 
 

4. When all groups have finished sorting, play a game of 
“pick a side.” Designate one side of the classroom as the 
renewable resource side and the other side of the 
classroom as the nonrenewable side. Holding up one of 
the picture cards at a time, ask students: “Is this 
resource renewable? Why or why not?”  Each student 
will then walk over to the side they think that natural 
resource belongs to. Call on students to supply reasons 
for why they chose the side they did with the whole 
group. 

TEACHER NOTE: It 
is important to 
avoid the 
misconception 
that there is a right 
or wrong answer. 
All natural 
resources found in 
Wyoming are used 
in a variety of ways 
and are important 
to our state. 
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5. After all picture cards are correctly named, have students 

discuss and focus on approximately how long it takes for 
each resource to replenish. Some resources are renewed 
quickly such as water, wind, and solar. Timber takes a 
little bit longer but not as long as resources we have to 
mine. Those resources take a much longer time to create. 
 

6. Say: “In our next lesson, we will be looking at the role 
some of these resources play in our daily lives.”  

 

Assessment: To check students understanding of the 
difference between renewable and nonrenewable natural 
resources, pass out the Draw and Write assessment sheet. Have 
students complete the sheet and draw a picture to accompany 
it.  Check that students correctly label their chosen resource as 
either renewable or nonrenewable. 
 
Credits/Sources: Photo credits are listed on the photos. 
 

In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
evaluation by 
judging and 
defending their 
chosen natural 
resource. 
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Renewable and Nonrenewable Resources
Draw and Write

Choose a natural resource that is important to 
Wyoming and tell why.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

Draw your resource here:

Is this resource: (circle one)

Renewable   Nonrenewable

Name:
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Lesson Four: By-product Bonanza 

Grade Level: 2nd Grade   

Time: 45 minutes 

Essential Question: How can we be stewards of Wyoming’s 
minerals and energy to benefit current and future generations? 

Objective: Students will: 

• Identify objects that contain a nonrenewable natural 
resource produced in Wyoming.  

• Recognize that Wyoming’s natural resources are 
important because they affect people’s daily lives.   

Purpose:  Students learn that without Wyoming’s nonrenewable 
natural resources, we wouldn’t have many of the items we use 
every day. 

Required Materials/Resources:  

• Products or images of products found in the classroom 
that are made from nonrenewable Wyoming resources  

○ Bentonite - crayons, pet litter, lotions, 
shampoos (Source 1) 

○ Natural Gas - bandages, toothbrushes, tires, 
golf balls (Source 3) 

○ Oil - balloons, sunglasses, dice, ballpoint 
pens, (Source 4) 

○ Trona - baking powder, baking soda, 
toothpaste, swimming pool products (Source 
6) 



 

Grade 2 – Minerals & Energy – Lesson 4 Vol. 1 www.wyaitc.org 

○ Coal - paint, buttons, perfume, road and 
building materials (Source 8) 

● Chart paper 
● Mystery bags (brown paper bags) for each student pair or 

small group 
● Index cards 
● Resources in Our Lives sheet (one for teacher to model 

and one per student) 
● Nonrenewable Resource Information sheet (one to 

display) - (Sources 1,2,5,6,7) 
 

Suggested Teacher Preparation: 

● Decide if you will group students as pairs or small groups. 
● Label a piece of chart paper “Lesson 4 Anchor Chart.” 
● Collect products or images of the products that are listed 

above in the Required Materials/Resources. Be sure to 
have enough examples to fill each mystery bag per 
student pair or small group. 

● Have a clear understanding of the products listed and 
what the nonrenewable resource is within that item.   

● Write the name of the resource that the products come 
from on index cards. 

● Prepare a mystery bag for each pair or group with a 
product and labeled index card with what resource it 
comes from.  

● Review and be able to display the Nonrenewable 
Resource Information sheet. 
 

Standards: 
Social Studies: SS2.3.1 (Explicit) 
 
ELA: 2.SL.1, 2.SL.6, 2.W.8 (Practiced/Encountered) 
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Vocabulary: 

• Bentonite - a kind of absorbent clay formed by the 
breakdown of volcanic ash 

• Coal - a black/dark brown rock made from old plant 
matter found mainly underground. Coal is mined and 
used as fuel. 

• Natural gas - odorless gas that is taken from under the 
ground and used as fuel and used to make materials 

• Natural resources - sources of life, materials, or energy 
that we are able to get naturally from the earth 

• Nonrenewable resources - resources that cannot be 
replenished (made again) in a short period of time 

• Renewable resources - resources that are capable of 
being replenished 

• Oil - a natural liquid formed from plants and animals that 
lived millions of years ago that can be refined into 
gasoline, diesel fuel, jet fuel, wax, asphalt, and many 
other valuable products 

• Reclamation - the act of returning something to a 
former, better state 

• Trona - a gray mineral that occurs as an evaporate in salt 
deposits and consists of a hydrated carbonate and 
bicarbonate of sodium 

 
Instructional Procedure/Steps: 

1. Say: “In this lesson, we will learn about what objects 
and products are made possible because of 
nonrenewable Wyoming natural resources.” Begin by 
asking the students: 

● “What is a nonrenewable natural 
resource?” A nonrenewable natural resource 
is a resource that cannot be replenished (made 
again) in a short period of time. Examples are 
coal, oil and natural gas, bentonite, and trona. 

● “What are some things you use in your 
life that are made possible because of a 
Wyoming nonrenewable natural 
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resource?” An argument can be made that 
because of coal energy, almost all products can 
attribute their production from a 
nonrenewable natural resource.  However, our 
goal is to illustrate products in which a natural 
resource is a component, such as trona is in 
baking soda. 

Record students’ answers to the questions above on chart 
paper.  It is okay if students do not know the answers to 
the questions yet; this activity will guide them to better 
understanding the role nonrenewable natural resources 
play in our daily lives.  

2. Say: “Your houses are full of objects and products that 
contain a component of a Wyoming nonrenewable 
natural resource. I have brought some examples to 
share today.” 
 

3. Show students a mystery bag that contains a product that 
has an element from a Wyoming nonrenewable natural 
resource such as a balloon, which is a petroleum (oil) 
product. 
 

4. Open the bag and pull out the object and an index card 
that has the resource it comes from written on it.  Have 
students name the object that you pull out, and ask the 
following questions:  

● “Are you surprised that this is made from 
________ (name the resource), a Wyoming 
nonrenewable natural resource?  

● Why or why not?  
 

5. Display the Nonrenewable Resource Information sheet. 
Read and discuss it with students. Emphasize how 
Wyoming is unique in our nonrenewable resource 
production. For example, we produce 90% of the nation’s 
trona.  There is no other place that produces more trona.  
Wyoming produces 40% of the nation’s coal, and our coal 
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is considered clean burning. (Source 7) Discuss the wealth 
of nonrenewable natural resources that Wyoming 
produces and how they make Wyoming unique. Add the 
nonrenewable resources to the vocabulary anchor chart. 

  

6. Pass out the Resources in Our Lives sheet to each 
student. Students will record their observations on the 
Resources in Our Lives sheet when they explore their own 
mystery bag. Model how to fill out the sheet using the 
product shared in step 4.  
 

7. Divide the students into partners or small groups and 
give one mystery bag to each group.  Have students open 
the bag, pass the object around, and examine it.  Have 
students complete numbers 1 & 2 on their Resources in 
Our Lives sheets. 
 

8. Ask: “Why is this object or product important in your 
life?” Have the students fill out number 3 on the 
Resources in Our Lives sheet. 
 

9. Ask: “What would it be like if we did not have this 
product?” Have the students fill out number 4 on the 
Resources in Our Lives sheet 
 

10. Help students connect that there are nonrenewable 
natural resources contained in many objects and 
products we use every day.  Have each group or pair 
share out their product and what it comes from (this is 
written on the index card). After each pair/group 
presents, ask: “Are you surprised to learn that 
_____________ contains ______________? Why or why not?” 

 
11. Help students connect the availability of nonrenewable 

natural resources to the availability of products that are 
significant in our daily lives. Ask: “What could cause 
these products or objects to not be available 

In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
analysis by 
organizing ideas 
that they’ve 
learned about the 
products and 
recognizing the 
impact on their 
own lives if the 
natural resource is 
no longer used. 
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anymore?” Allow students to respond. Say: “Think back 
to the popcorn activity we did. How does conserving 
our natural resources help to ensure that our 
products don’t go away?” Have students fill out number 
5 on the Resources in Our Lives sheet. This is a great 
opportunity to check if the students are beginning to 
make the connection between lack of resources and lack 
of products.  Students may suggest that since these products 
are sourced from nonrenewable natural resources, and 
nonrenewable natural resources exist in finite quantity: if the 
resources are used up, we will have less products, etc.  
 

12. Draw students’ attention to the final question on the Resources 
in Our Lives sheet. Help students connect the finite amount of 
Wyoming’s nonrenewable resources (popcorn activity) to being 
a good steward of our resources. Ask: “How can we be good 
stewards of Wyoming’s natural resources to make sure we 
have them for ourselves and others in the 
future?”  Students may suggest not using more than your share, 
turning off lights, not using too much gas, or not being 
wasteful.  Depending on the student’s schema, they may have 
more ideas about conversation. Add conservation ideas to the 
chart paper used at the beginning of the lesson.  These ideas 
will move students toward the essential question: How can we 
be stewards of Wyoming’s natural resources for current and 
future generations?  These resources are helpful in our daily 
life.  The focus is on responsible development, care, and use. 

 
13. Return to student responses from the introductory 

questions in step 1. If nonrenewable is not on the 
vocabulary anchor chart, add the term to the chart now. 

 
a.  What is a nonrenewable natural resource? 

A natural resource that cannot be replenished 
(made again) in a short period of time such as 
coal, oil and natural gas, trona and bentonite. 

b.  What are some things you use in your life 
that are made possible because of a 
Wyoming nonrenewable natural resource? 
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As a class, delete ideas from the start of the lesson that 
don’t fit these criteria, and add to the list any definitions, 
ideas, and examples that can serve as anchor chart 
resource for students to refer to in the future.  You can 
continue to add to this chart throughout the unit. 
Emphasize that even though we may not have realized it 
before, many products and objects that we use in our 
daily lives contain a nonrenewable natural resource from 
our state.  Say: “Wyoming is unique because our state 
has these natural resources in its land.  In following 
lessons, we will explore where in our state these 
resources come from and the people whose jobs it is 
to extract and produce them.”    
 

Assessment: Collect the Resources in Our Lives sheet and 
evaluate them for individual understanding of conservation and 
stewardship. 

Credits/Sources: 

1.  Wyoming Mining Association. (2017). Bentonite. Retrieved 
July 26, 2017, from 
https://www.wyomingmining.org/minerals/bentonite/ 

2. U.S. Energy Information Administration - EIA. (2016, 
December 15). Wyoming: State Profiles and Energy 
Estimates: Profile Analysis. Retrieved July 26, 2017, from 
https://www.eia.gov/state/analysis.php?sid=WY  

3. Texans for Natural Gas. (2015, May 1). 25 Things you didn’t 
know were made with Natural Gas. Retrieved July 26, 2017, 
from 
http://www.texansfornaturalgas.com/25_things_you_didn
_t_know_were_made_with_natural_gas  

4. Ranken Energy Corporation. (2017) A partial list of products 
made from Petroleum (144 of 6000 items). Retrieved September 
29, 2018, from https://www.ranken-
energy.com/index.php/products-made-from-petroleum/  

5. U.S. Energy Information Administration - EIA. (2016, 
December 15). Wyoming: State Profiles and Energy 
Estimates: Profile Overview. Retrieved July 26, 2017, from 

https://www.wyomingmining.org/minerals/bentonite/
https://www.eia.gov/state/analysis.php?sid=WY
http://www.texansfornaturalgas.com/25_things_you_didn_t_know_were_made_with_natural_gas
http://www.texansfornaturalgas.com/25_things_you_didn_t_know_were_made_with_natural_gas
https://www.ranken-energy.com/index.php/products-made-from-petroleum/
https://www.ranken-energy.com/index.php/products-made-from-petroleum/
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https://www.eia.gov/state/?sid=WY  
6. Wyoming Mining Association. (2017). Trona. Retrieved July 

26, 2017, from 
https://www.wyomingmining.org/minerals/trona/ 
Wyoming Mining Association. (2017). Coal. Retrieved July 
26, 2017, from 
https://www.wyomingmining.org/minerals/coal/ 

7. University of Kentucky. (2012). Power Up KY: Coal Products. 
Retrieved July 26, 2017, from 
http://www.powerupky.org/coal_products.php  

https://www.eia.gov/state/?sid=WY
https://www.wyomingmining.org/minerals/trona/
https://www.wyomingmining.org/minerals/coal/
http://www.powerupky.org/coal_products.php
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Nonrenewable Resource Information

Coal

What is it?
Coal - a black or brownish black hard 
substance within the earth that is used as a 
fuel

Wyoming’s Role:
Wyoming supplies about 40% of the nation’s 
coal supply.

Bentonite

What is it?
Bentonite - a kind of absorbent clay formed 
by the breakdown of volcanic ash

Wyoming’s Role:
Wyoming has 70% of the world’s known 
bentonite.

Oil/Natural Gas
What is it?
Oil - a natural liquid that can be refined into 
gasoline, diesel fuel, jet fuel, wax, asphalt, 
and many other valuable products

Natural Gas - odorless gas that is taken 
from under the ground and used as fuel

Wyoming’s Role:
Wyoming accounts for around 3% of the 
nation’s oil production.  Wyoming accounts 
for 6% of the natural gas in the nation.

Trona

What is it?
Trona - a gray mineral that occurs as an 
evaporate in salt deposits and consists of 
a hydrated carbonate and bicarbonate of 
sodium

Wyoming’s Role:
Wyoming produces about 90% of the 
nation’s trona.
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Resources in Our Lives

1. What is your object or product? _________________________________________________

2. Draw a picture of your object in this box.

3. Why is this object or product important in your daily life? 

_______________________________________________________________________________________________

_______________________________________________________________________________________________

4. What would it be like if we didn’t have this product?

_______________________________________________________________________________________________

_______________________________________________________________________________________________

5. Think back to the popcorn activity.  How does conserving our natural resources make      
    sure this product doesn’t go away?

_______________________________________________________________________________________________

_______________________________________________________________________________________________

6. Why is it important to be a steward of natural resources?

_______________________________________________________________________________________________

_______________________________________________________________________________________________

Name:
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Lesson Five: Piñata Party 

Grade Level: 2nd Grade    

Time: Part 1: 30 minutes; Part 2: 60 minutes; Part 3: 60 minutes 

Essential Question: How can we be stewards of Wyoming’s 
mineral and energy resources to benefit current and future 
generations? 

Objective: Students will: 

• Simulate the mining process to understand how we 
extract natural resources and extraction’s impact on land.  

• Simulate the reclamation process to illustrate the 
complexity and environmental impact of remediating 
land disturbances from mining natural resources.   

Purpose:  Students learn that nonrenewable natural resources 
are mined from inside the earth; there are many stages of 
disturbance that take place for people to extract the 
nonrenewable natural resource, and how we can be stewards 
for Wyoming’s nonrenewable natural resources for current and 
future generations by reclaiming mines when they are not being 
used.  

Required Materials/Resources:  

• Class/small group piñata materials: 1 empty tissue 
box/shoe box, tape, string, drawing paper, white paper, 
brown construction paper for the reclamation part of the 
lesson, art supplies: glue, construction paper, pipe 
cleaners, toilet paper tubes, tissue paper, etc. (one set of 

TEACHER NOTE: 
Connections from 
this lesson can be 
made to the 
terrain lessons 
from the 2nd Grade 
Outdoor 
Recreation & 
Tourism unit from 
the Wyoming 
Stewardship 
Project. 
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supplies per small group unless the teacher chooses to 
make one piñata for the whole class)   

• Extra crumpled paper placed inside the piñata to 
represent the earth that is removed during mining and 
replaced during reclamation  

• White paper, markers, crayons, pencils (a set per student) 
• “Natural Resource” for the piñata: candy or something 

useful to students such as erasers  
• A tool to hit the piñata (baseball bat, broom stick, yard 

stick, etc.)   
• Big pieces of butcher paper to collect the piñata pieces 

after they have been broken.  
• Piñata Mining: Before Mining documentation sheet (one 

per student) 
• Piñata Mining: After Mining documentation sheet (one 

per student) 
• Piñata Mining: After Reclamation documentation sheet 

(one per student) 
• “How is Coal Mined in Wyoming” PowerPoint presentation 

(Sources 3, 4) 
• Video: https://www.youtube.com/watch?v=2LQwxTm94Ps 

Take a Virtual Tour of Black Thunder Coal Mine (Source 5) 
Video length: 4 minutes 13 seconds 

• Video: https://www.youtube.com/watch?v=RRjZlYh0qM0 
Land Reclamation: The Process/Gold Rush. (Source 2) Video 
length: 2 minutes 24 seconds 

• Video: https://www.youtube.com/watch?v=3q1S-NOIwH8 
Reclamation. (Source 1) Video length: 1 minute 37 seconds 

 
Suggested Teacher Preparation:  

• Decide whether you will make a class piñata or have small 
groups make their own. If you choose to do one for the 
whole class, this will adjust the format of the lesson. 

• Gather materials for piñata(s).  
 
 
 

TEACHER NOTE: 
Choosing a candy 
that students can 
eat will reinforce 
the idea that 
nonrenewable 
natural resources 
are consumed but 
not replenished. 

https://www.youtube.com/watch?v=2LQwxTm94Ps
https://www.youtube.com/watch?v=RRjZlYh0qM0
https://www.youtube.com/watch?v=3q1S-NOIwH8
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• Preview the “How is Coal Mined in Wyoming” PowerPoint 
presentation. The first slide is a resource for students to 
use when designing the “before mining” landscape on 
their piñata(s).  

• Preview and choose either the Land Reclamation: The 
Process/Gold Rush (Source 2) or Reclamation (Source 1) 
video to show to your students about reclamation in Part 
3.  
 

Standards:  
Science:  K-2-ETS1-2 (DCI, SEP)- (Explicit)   
2-LS4-1 (DCI),2-ESS2-2, K-2-ETS1-1 (DCI)-(Practiced/Encountered),  
 
Social Studies: SS2.5.4 (Explicit),  
SS2.1.1(Practiced/Encountered) 
 
ELA:  2.SL.1, 2.SL.2, 2.SL.6, 2.W.8 (Practiced/Encountered) 
 
CVE: CV5.1.4, CV5.3.2 (Practiced/Encountered) 
 
Vocabulary: 

• Coal - a black/dark brown rock made from old plant 
matter found mainly underground. Coal is mined and 
used as fuel. 

• Conservation - the careful utilization of a resource in 
order to prevent waste and leave some for future 
generations 

• Diversity - a range of different things 
• Consumption - using something up 
• Habitat - the natural home or environment for a plant, 

animal or organism  
• Mine (mining) – (verb) taking resources from the earth  
• Reclamation - the act of returning something to a 

former, better state 
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Instructional Procedure/Steps: 

PART 1: This activity gives an overview of the coal mining 
process.  

1. Say: “In this lesson, we are going to learn how some of 
Wyoming’s nonrenewable resources are mined and 
the reclamation process which occurs after the 
resource is gone.” Review and discuss what 
nonrenewable natural resources we mine in Wyoming. 
Coal, trona, bentonite, uranium. Say: “We are going to 
view a presentation that shows how coal is mined in 
Wyoming.” Show the “How is Coal Mined in Wyoming” 
PowerPoint presentation. When finished, ask students 
the following questions allowing them to respond before 
moving onto the next question:  

• “What did you notice about the mining 
process?” 

• “What equipment did you notice?” 
• “Do you think they have always used that 

equipment in mining? Why or why not?”  
• “Why are we mining these resources?” 

Resources are used to make products that people 
use in their daily lives, mining benefits family and 
communities by providing jobs, etc.  

 
2. Say: “There are many things made from our 

nonrenewable natural resources in Wyoming. In this 
lesson, we are going to do an activity where we mine 
____________ (insert name of whatever “natural resource” you 
have chosen to place in the piñata) out of a piñata.” 
 

3. Say: “Today, we are going to create a model to 
represent the way people extract nonrenewable 
natural resources from mines.  An important part of 
the mining process is to clean up after an area has 
been mined.  Before mining, people study possible 
mining sites to see how much of the natural resource 

TEACHER NOTE: 
Teachers may 
want to document 
their students’ 
thinking about 
mining and 
reclamation to 
serve as a 
resource for the 
final project.  A 
possible tool could 
be another anchor 
chart. 
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can be found. They will learn about the area and what 
needs to be done to restore it back to its original 
state.  This is called reclamation.  It is a Wyoming 
state law that all new mines are reclaimed.”   
 

4. Ask: “What do you think the land looks like BEFORE it 
is mined?” There would be grasses, shrubs, and animals 
living there, etc. Return to slide 1 of the PowerPoint 
presentation. Guide students to the idea that prior to 
mining, the land is most likely a habitat to plants and 
animals. 
 

5. Say: “When surface mining begins, the top layers of 
the land are removed or scraped away. Then, when 
they reach the hard coal, miners have to blast it to 
get it into movable pieces. The coal must be cleaned 
to remove rocks and other substances.  We will model 
the scraping of the top layers of land and exploding 
our mine site to get to our resource, ________.” (Insert 
your chosen “natural resource.”) 

 
6. Ask: “How many of you have ever been at an event 

where there was a piñata?” Have students share out.  
Say: “We are going to build a piñata to simulate our 
mine and inside will be materials including our 
valuable natural resource, ________.” (Insert your chosen 
“natural resource.”) 

 

PART 2: Building the piñata 
 

1. Put students in groups or pairs and show them the 
supplies to make their piñatas. Say: “Your groups will 
use these materials to create a landscape that is rich 
with natural resources.” Have students watch as you 
put the “natural resources” and cover them with 
crumpled paper to represent unwanted materials found 

TEACHER NOTE: In 
Part 2, if you 
choose to do one 
piñata for the 
whole class, 
complete 
everything as a 
class instead of in 
groups. 
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when mining. When all materials are inside each box, 
close and tape them shut.   
 

2. Ask: “What animals might be living on our land?” 
pronghorn, prairie dogs, snakes, birds, deer, skunks, 
raccoons, etc. Ask: “How might mining the land disturb 
their habitat?” Their homes are gone; their food is gone; 
they are exposed to predators, etc. Ask: “What plant life 
might be disturbed on your land?” trees, sagebrush, 
prairie grasses, etc. Ask: “How would the diversity of the 
area change?” There would be less diversity due to the 
changes of the habitat. 
 

3. Give groups 5-10 minutes to plan a landscape for their 
model. Pass out white paper to each student. Have each 
student sketch his/her own landscape idea. When time is 
up, have students bring their ideas back to their group.   
 

4. After sketching time is up, have students reconvene in 
their small groups and share their drawings. Once 
students choose their landscape idea, say: “It is 
important that we save these sketches to use in 
another part of this lesson. You will need to 
remember what your landscape looks like now.” 
Collect each group’s chosen sketches.  Next, give groups 
10 minutes to explore their materials and make a plan to 
make their landscape.  Make sure that groups use their 
planning time and do not dive into the building part right 
away.  Teachers can check-in with groups during this time 
to monitor the planning process. 
 

5. Pass out the closed and filled boxes and piñata supplies. 
Give students 25-30 minutes to build.  All students should 
have access to the same materials and time. Groups need 
to work together to create the landscapes on their 
piñatas. 

 In this task, 
the students will 
be engaged in the 
higher order 
thinking skill of 
synthesis by 
designing a model 
of a landscape 
before the mining 
process, 
simulating the 
mining process, 
and modifying the 
model to show 
their 
understanding of 
reclamation. 
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6. Once building is finished, pass out and have students 
complete the Before Mining documentation sheet.  
Students should draw what their piñata looks like before 
mining and answer the questions under their drawing.   
 

PART 3: Piñata Mining, Reclamation, and Wrap-up 

1. Say: “Remember that valuable natural resources have 
been found in your land (piñata); miners are going to 
mine out those resources. Let’s watch a video about 
the Black Thunder Coal Mine to review the mining 
process.” Play the mining video Virtual Tour of Black 
Thunder Coal Mine to review the mining process. Stop 
video at 2:52. It will be resumed later in the lesson. Have 
students model the process of removing the top layers of 
their piñata before exploding the area to get to the 
resources.  Have students “scrape” (gently tear off) the 
top decorations off their piñata: trees, grasses, animals, 
etc.  Ask: “How do you usually get the candy out of a 
piñata?” Hit it. Excitedly say: “Yes! You hit the piñata. 
Hitting our piñata will simulate the explosion used to 
break up the hard ground to get to the resources 
deep in the earth.”  
  

2. Give every student in each group an opportunity to swing 
at their piñata to try to get to the resources.  Have one 
group mine their piñata at a time.  They will need to try to 
keep their mining pieces in a particular area for the 
reclamation activity.  
 

3. Have each group explode their mine and collect the 
“natural resource.” Students can eat the natural resource 
if you have chosen a type of candy! Remind students that 
they need to “clean” the natural resource by separating 
the candy from the crumpled paper. Eating the candy 
provides an opportunity to bring forward the idea that 
nonrenewable natural resources are consumed and not 
replenished. Make sure students collect and keep the 

TEACHER NOTE: 
Students can 
explode their 
“mine” over a big 
piece of butcher 
paper, trash bag, 
or tablecloth to 
catch mining 
pieces for 
reclamation.   

TEACHER NOTE:  
Teacher will need 
to determine the 
best and safest 
way to have each 
group “explode” 
their piñata. 
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crumpled paper and all parts of piñata including what is 
left of the landscape and return them to their butcher 
pieces of paper.  
 

4. Have each group examine their piñata now that it has 
been mined. Ask: “How has it changed?” Allow students 
to respond. Pass out the After Mining documentation 
sheets. Have students gather around their butcher paper 
with their collected mining site pieces.  Students draw 
what their mining site looks like now.  Pass back their 
Before Mining documentation sheets to compare how 
this mining site has changed.  Have students answer 
questions at the bottom of the After Mining 
documentation sheet.   
 

5. Debrief the activity by having students share their 
observations. When finished, say: “It is a law that 
mining sites that stop mining natural resources must 
be reclaimed, so we are going to watch some videos 
that demonstrate the reclamation process.” Continue 
watching the video of the Virtual tour of Black Thunder Coal 
Mine from 2:52. When finished, play either the Land 
Reclamation: The Process/Gold Rush (Source 2) or 
Reclamation (Source 1) video. When both videos are done, 
ask students the following questions, allowing students to 
respond before moving on to the next one: 

• “What did you see?” 
• “What equipment did you notice?” 
• “How was the equipment used in the 

reclamation process?”  
Say: “You now need to try and put your mining site 
piñata as close as possible to the way it was before 
mining. Make sure to also use your sketch to help you 
remember what it looked like. Remember, this was 
not always the process; miners didn’t always have to 
reclaim mines. There are mines in the state that are 
not currently being mined but have also not been 
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reclaimed. How can you be a steward in Wyoming and 
reclaim your mine?”  
 

6. Give students time to examine their mined site and their 
materials for reclamation including their initial sketches.  
Provide students with tape, glue, string, brown 
construction paper, crumpled paper, markers, and 
crayons. These materials have been chosen, so students 
do not get the idea that they can just put back trees and 
established vegetation immediately. Also emphasize that 
students will have to use more crumpled paper than they 
took out of the ground to replace the space the natural 
resource occupied. Students should NOT have access to 
toilet paper tubes, pipe cleaners, etc. with which they 
could make trees. Have groups discuss their plans for 
reclamation. 
 

7. When students are finished discussing, provide groups 
15-20 minutes to “reclaim” their mining site.  They must 
work on the butcher paper and can only use the materials 
specified in step 6.  
 

8. As groups complete the reclamation of their mining 
piñata, pass out the After Reclamation documentation 
sheets, and have students draw what their reclaimed site 
looks like now.  Pass back the previous documentation 
sheets for students to make comparisons.  Have students 
complete the questions on the bottom of the After 
Reclamation documentation sheet.  
  

9. Assessment: Have students review their responses from 
the Before Mining, After Mining and After Reclamation 
documentation sheet questions. Add new vocabulary 
terms: Reclamation, Consumption, and Habitat onto 
vocabulary anchor chart. Ask students the following 
questions allowing students to respond before moving on 
to the next one:  
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• “Why do we mine?” 
• “What do you notice about the mining 

process from beginning to end?” 
• “How did this activity help you 

understand that nonrenewable natural 
resources are inherently limited?”  

• “How did this activity help you 
understand the importance of land 
reclamation?”  

• “How can we be stewards of Wyoming’s 
minerals and energy to benefit current 
and future generations?” 

Listen to students’ responses to check for understanding 
that nonrenewable resources (their candy) do not come 
back once they are mined (eaten). Yet, we mine the 
resources because they are valuable, and we need them. 
Reclamation is a time-consuming and expensive, but 
necessary process in order to be good stewards. If mines 
are not reclaimed, animals and plants will lose their 
habitats, and those resources will be lost for future 
generations.  
 

10. When finished discussing, say: “In a later lesson, we will 
learn about who is responsible for the taking out and 
selling of nonrenewable natural resources, and what 
role this plays in Wyoming’s economy and culture.”   

Credits/Sources:  

1. University of Wyoming Extension: Exploring the Nature of 
Wyoming. (2013, December 16). Reclamation. Retrieved 
July 27, 2017, from 
https://www.youtube.com/watch?v=3q1S-NOIwH8  

2. Discovery. (2015, December 8). Land Reclamation: The 
Process/Gold Rush. Retrieved July 27, 2017, from 
https://www.youtube.com/watch?v=RRjZlYh0qM0 

3. PowerPoint images taken from the Wyoming Mining 
Association 

https://www.youtube.com/watch?v=3q1S-NOIwH8
https://www.youtube.com/watch?v=RRjZlYh0qM0
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4. Wyoming Mining Association. (2016). 2016 Wyoming Coal 
Overview. Retrieved September 29, 2018, from 
http://www.wyomingmining.org/wp-
content/uploads/2013/10/2016-WCIC-Wyoming-Coal-
Overview_FINAL.pdf  

5. archcoalcares. (2011, February 14). Take a Virtual Tour of 
Black Thunder Coal Mine. Retrieved September 29, 2018, 
from https://www.youtube.com/watch?v=2LQwxTm94Ps  

 
 

 

 

http://www.wyomingmining.org/wp-content/uploads/2013/10/2016-WCIC-Wyoming-Coal-Overview_FINAL.pdf
http://www.wyomingmining.org/wp-content/uploads/2013/10/2016-WCIC-Wyoming-Coal-Overview_FINAL.pdf
http://www.wyomingmining.org/wp-content/uploads/2013/10/2016-WCIC-Wyoming-Coal-Overview_FINAL.pdf
https://www.youtube.com/watch?v=2LQwxTm94Ps
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Piñata Mining Activity
Name:

Before Mining
Picture of piñata before mining:

What types of plants and animals do you believe are living on your land?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

How do you think people are currently using your land right now?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Grade 2 - Minerals & Energy - Lesson 5 Vol. 1 www.wyaitc.org



Grade 2 - Minerals & Energy - Lesson 5 Vol. 1 www.wyaitc.org



© 2017 Wyoming Agriculture in the Classroom Materials

Name:

After Mining
Picture of piñata after mining:

What do you notice about your piñata picture when you compare your previous picture to 
your After Mining picture?

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

What types of plants and animals do you think are living on your land now?

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________

How are people currently using the land now? How has that changed from your previous 
thoughts?

_________________________________________________________________________________________________

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________

Piñata Mining Activity
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Name:

After Reclamation of Mining Site
Picture of piñata after reclamation:

What do you notice about your piñata picture when you compare your previous two pictures 
to your After Mine Reclamation picture?  Were you able to get the piñata back to its exact 
original state?  If not, how is it different?

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

What types of plants and animals do you think would be living on your land now?

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________

How are people currently using the land now?  How has that changed from your previous 
thoughts?

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

___________________________________________________________________________________________

Piñata Mining Activity
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Lesson Six: Wyoming Coal - Past, Present, and 

Future  

Grade Level: 2nd Grade  

Time: 1 hour 

Essential Question: How can we be stewards of Wyoming’s 
minerals and energy to benefit current and future generations? 

Objective: Students will identify similarities and differences 
between past, present, and possible future locations of one of 
Wyoming’s nonrenewable natural resources, coal.     

Purpose:  Students learn that Wyoming’s production and 
extraction of its unique natural resources, specifically coal, have 
changed over time.   

Required Materials/Resources:   

• Chart paper 
• Past, Current, and Potential Maps of Wyoming Coal Mines 

(copies to display) - (Source 2) 
• Past, Current, and Potential Mines in Wyoming Reflection 

sheet (one per student) 
• Beach ball (optional) 

Suggested Teacher Preparation:  

• Become familiar with the Wyoming Coal Mines maps. 
• Create an anchor chart titled “Wyoming’s Past, Current, 

and Potential Coal Mines.” 
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• Read through the following information if you need more 

background information about coal:  
http://www.wyomingmining.org/wp-
content/uploads/2015/10/2015-16-Concise-Guide-to-
Wyoming-Coal.pdf  (Source 1) 

• Choose between the beach ball (Source 4) and snowball 
assessment methods (Source 3) and prepare necessary 
materials. 

• Maps used in this lesson will be needed again for Lesson 
7. 
 

Standards:  
Science: K-2-ETS1-1 (SEP) - (Practiced/Encountered) 
 
Social Studies: SS2.5.1, SS2.5.4 (Explicit) 
 
ELA: 2.W.8, 2.SL.1, 2.SL.6 (Practiced/Encountered) 
 
Vocabulary: 

• Coal - a black/dark brown rock made from old plant 
matter found mainly underground. Coal is mined and 
used as fuel. 

• Conservation - the careful utilization of a resource in 
order to prevent waste and leave some for future 
generations 

• Consumption - using something up 
• Mine (mining) – (verb) taking resources from the earth  
• Natural resources - sources of life, materials, or energy 

that we are able to get naturally from the earth 
• Nonrenewable resources - resources that cannot be 

replenished (made again) in a short period of time 
• Reclamation - the act of returning something to a 

former, better state 
• Renewable resources - resources that are capable of 

being replenished 

 
 

http://www.wyomingmining.org/wp-content/uploads/2015/10/2015-16-Concise-Guide-to-Wyoming-Coal.pdf
http://www.wyomingmining.org/wp-content/uploads/2015/10/2015-16-Concise-Guide-to-Wyoming-Coal.pdf
http://www.wyomingmining.org/wp-content/uploads/2015/10/2015-16-Concise-Guide-to-Wyoming-Coal.pdf
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Instructional Procedure/Steps: 

1. To review, say: “We have previously learned how 
natural resources play an important role in our daily 
lives. We have also learned that restoring a mine to 
its original state is called reclamation.” Reference 
anchor charts as needed.   
 

2. Display the Past Map of Wyoming Coal Mines.  With the 
whole group, discuss the following question: “What does 
this map show us?”  Have students brainstorm, and add 
their ideas to the anchor chart. Ask: “What do you 
wonder?” Allow students to respond.  Discuss how the 
map shows Past Wyoming Coal Mines, and explain about 
the key if necessary. 
 

3. Ask: “Do you think the reclaimed mines shown are the 
only mines that existed in Wyoming that are 
currently not being mined?” Allow students to respond. 
Say: “Companies were not always required to reclaim 
mines; this has actually only been required for the 
past 37 years.” Ask: “Does this change your thoughts 
on previous mines, and if there are more mines than 
just the reclaimed mines? Why or why not?”  It is 
important for students to make the connection that there are 
many mines in Wyoming that are not being mined, how not 
reclaiming those mines is not being a good steward of the 
land, and how current generations can work to fix the 
previous generations mines to reclaim them. 
 

4. Display the map of Current Wyoming Coal Mines.  With 
the whole group, discuss the following questions: “What 
does this map show us? What questions do you have 
about the map?” 
Once again track students’ thoughts on the anchor chart. 
Students should notice that the majority of coal mines in 
Wyoming are in the northeast portion of the state.   
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5. Say: “The final map we are going to examine is one 
with potential Wyoming coal mines. If you think this 
map will have more mines, stand up.  If you think 
there will be fewer mines, stay seated.” Record on the 
anchor chart students’ reasoning for both sides. Display 
the map of Potential Wyoming Coal Mines. With the 
whole group, discuss the following question: “What does 
this map show us? What questions do you have about 
this map?” Record student thinking on the anchor chart. 
Students should notice that there very few potential mine 
sites. 
 

6. Ask: “Remember our popcorn activity and our 
discussion about conservation. Why is conservation 
of coal important?”  There are only four future coal mine 
sites. Therefore, coal supplies are limited. “How could 
being a good steward of Wyoming’s resources help 
ensure that coal and other natural resources will 
continue to be available in the future?” Have students 
turn and talk to discuss their ideas then share out with 
the whole group. 
 

7. Ask: “Using your observations, how has mining in 
Wyoming changed over time?”  Students should notice 
that there are many active mines currently, and there are not 
many future potential mine sites. They should also infer that 
only some mining sites have been reclaimed. Ask: “How 
does this affect the people and communities in those 
areas?” Students should begin to see connections between 
mining and the economy (jobs, number of people that live 
there, and how many aspects of the community could change 
when a mine stops mining). Students may also be able to 
share personal connections (family moved because Dad or 
Mom changed jobs). Be sure to include this point if it is not 
mentioned.  
 

8. Pass out the Past, Current, and Potential Mines in 
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Wyoming Reflection sheets. Have students refer to the 
anchor chart and discussion to complete the sheet.  
Collect them when finished and check for student 
understanding. 
 

Assessment:  
Use either the beach ball review or snowball method to check 
for students’ understanding of concepts from the unit so far and 
today’s lesson. 
 
Beach Ball Review: On a beach ball, write the following 
questions for review: 

• What are renewable natural resources? 
• What are nonrenewable natural resources? 
• What are 3 nonrenewable resources in Wyoming? 
• What is 1 product we get from a nonrenewable natural 

resource? 
• How do you use natural resources in your daily life? 
• Where are the majority of active mines located in 

Wyoming? 
• What is one way Wyoming is important because of its 

mineral and resource production? 
• How can we be good stewards of Wyoming’s natural 

resources for future generations? 
 
The goal of this game is to go over questions while playing 
catch.  The students pass the ball and when they catch it they 
answer the question where their right thumb is touching.   
 
Snowball “Fight” assessment method: Write the questions listed 
above on pieces of paper and crumple them up into a ball.  
Students throw the “snowballs” until teacher calls time.  When 
time is up, they open a “snowball” close to them and answer the 
question with the person standing next to them.  Write only one 
question on each piece of paper.  If necessary, make multiple 
copies of the questions so all students have a “snowball” to toss, 
open, and answer.  



 

Grade 2 – Minerals & Energy – Lesson 6 Vol. 1 www.wyaitc.org 

  
Credits/Sources: 

1. Wyoming Mining Association. (2015-2016). The 2015-2016 
Concise Guide to Wyoming Coal. Retrieved July 27, 2017, 
from http://www.wyomingmining.org/wp-
content/uploads/2015/10/2015-16-Concise-Guide-to-
Wyoming-Coal.pdf  

2. Wyoming Mining Association. (n.d.) Wyoming’s Coal Mines. 
Retrieved August 7, 2017, from 
http://www.wyomingmining.org/wp-
content/uploads/2013/10/131112-Wyoming-Coal-
Mines.jpg 

3.  youthgroupgames.com.au. (2018) Snowball Fight. 
Retrieved September 30, 2018, from 
https://youthgroupgames.com.au/games/686/snowball-
fight/ 

4. Ideas for Teacher. (2011, March 16). Beach Ball Review. 
Retrieved September 30, 2018, from 
http://www.ideasforteachers.org/classroom-
activities/beach-ball-review 

 

 

http://www.wyomingmining.org/wp-content/uploads/2015/10/2015-16-Concise-Guide-to-Wyoming-Coal.pdf
http://www.wyomingmining.org/wp-content/uploads/2015/10/2015-16-Concise-Guide-to-Wyoming-Coal.pdf
http://www.wyomingmining.org/wp-content/uploads/2015/10/2015-16-Concise-Guide-to-Wyoming-Coal.pdf
http://www.wyomingmining.org/wp-content/uploads/2013/10/131112-Wyoming-Coal-Mines.jpg
http://www.wyomingmining.org/wp-content/uploads/2013/10/131112-Wyoming-Coal-Mines.jpg
http://www.wyomingmining.org/wp-content/uploads/2013/10/131112-Wyoming-Coal-Mines.jpg
https://youthgroupgames.com.au/games/686/snowball-fight/
https://youthgroupgames.com.au/games/686/snowball-fight/
http://www.ideasforteachers.org/classroom-activities/beach-ball-review
http://www.ideasforteachers.org/classroom-activities/beach-ball-review
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Past, Current, and Potential Mines in Wyoming 
Reflection Sheet

As stewards of Wyoming land, how can we take care of past mines that were not reclaimed?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

How can we take care of current and future mines?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

How can we be stewards of our land?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

How does this help future generations?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Grade 2 - Minerals & Energy - Lesson 6 Vol. 1 www.wyaitc.org
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Lesson Seven: Follow the Money 

Grade Level: 2nd Grade   

Time: 2 Parts: 30-40 minutes each 

Essential Question: How can we be stewards of Wyoming’s 
minerals and energy to benefit current and future generations? 

Objective: Students will participate in a game and discussions 
to illustrate the challenges that affect the culture and economy 
of Wyoming’s communities.  

Purpose: Students will understand how minerals and energy 
impact Wyoming’s culture and economy. Students will 
understand what happens when the production of minerals and 
energy in Wyoming changes. How are minerals and energy 
used?  

Required Materials/Resources: 

• Maps from previous lesson 
• Video: https://www.youtube.com/watch?v=-8XXyvDLjsY 

Jeffrey City – A Modern Ghost Town. (Source 1) Video length: 
1 min. 36 sec. 

• Things I Observed observation sheet (one per student) 
• Play money: $5 and $1 bills, enough for all three 

industries 
• Industry Name Tags (Teacher may add other industries 

like wind technician, electrician, sawmill, etc., if you would 
like to.) 

https://www.youtube.com/watch?v=-8XXyvDLjsY
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• String to create name tags  
• Dice (one per group)  
• Chart paper 
• Sticky notes 
• Hats, vests, etc. for the students to wear (optional) 
• Mining and the Economy Reflection sheet (one per 

student) 

Suggested Teacher Preparation:  

• Assign group roles. (See Part 2: Step 1) 
• Print name tags and assemble with string. 
• Gather all classroom materials needed for the lesson.  
• Assign areas in the classroom for each industry: coal, oil, 

and trona. 
• Decide whether each group will have its own money 

manager or if you will serve as money manager for all 
groups. 

• Create anchor T-chart titled “Cause and Effect.” 
• Create and post Dice Roll Scenario Poster using the listed 

scenarios below. 

o It is payday. Pay each of your workers $2. 
o Oh no! There was an accident and one of the dump 

trucks needs fixed. Pay $5. 
o There is a new law that requires mines to pay extra 

fees. Pay $4. 
o The price of your natural resources has dropped. 

People are not paying as much. Pay $3. 
o Your natural resource sold and is leaving on the 

train! Receive $10. 
o The price of your natural resource has increased. 

People are paying more! Receive $3. 
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Standards:  
Social Studies: SS2.4.1 (Explicit), SS2.3.2, SS2.5.4 
(Practiced/Encountered) 
 
ELA:  2.W.8, 2.SL.1, 2.SL.6 (Practiced/Encountered) 
 
Math: 2.OA.2, 2.MD.8 (Practiced/Encountered) 
 
CVE: CV5.1.1, CV5.2.3, CV5.5.2 (Practiced/Encountered) 
 
Vocabulary:  

• Coal - a black/dark brown rock made from old plant 
matter found mainly underground. Coal is mined and 
used as fuel. 

• Conservation - the careful utilization of a resource in 
order to prevent waste and leave some for future 
generations 

• Economy - financial system of interaction and exchange 
• Industry - a group of businesses that provide a particular 

product or service 
• Mine (mining) – (verb) taking resources from the earth  
• Natural resources - sources of life, materials, or energy 

that we are able to get naturally from the earth 
• Nonrenewable resources - resources that cannot be 

replenished (made again) in a short period of time 
• Oil - a natural liquid formed from plants and animals that 

lived millions of years ago that can be refined into 
gasoline, diesel fuel, jet fuel, wax, asphalt, and many 
other valuable products 

• Reclamation - the act of returning something to a 
former, better state 

• Renewable resources - resources that are capable of 
being replenished 

• Trona - a gray mineral that occurs as an evaporate in salt 
deposits and consists of a hydrated carbonate and 
bicarbonate of sodium 
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Part 1 – Effects caused by closing mines 

Instructional Procedure/Steps: 

1. Say: “Wyoming has many nonrenewable resources 
that are very important to our state. In our last 
lesson, we observed and discussed how the locations 
of coal mines have changed over time in Wyoming. 
We will now learn how these changes impact the 
culture and economy of communities and our state.”  
 

2. Display maps from the previous lesson. Review the 
changes that have occurred by quickly discussing the 
past, present, and future maps. Ask: “Why do you think 
mines across Wyoming shut down?” Mines close for 
different reasons: the natural resource is all mined, the 
mines don’t follow the laws, the mine doesn’t have money. 

 
3. Have students discuss the following questions as a whole 

group. Allow students to respond before moving on to 
the next one. 

• “How many people do you think work in a 
mine?” 

• “What happens to workers’ jobs when a mine 
closes?”  

• “How do you think this affects the worker 
and his/her family?” 

• “How does this affect the community where 
they live?” 

 
4. Play the Jeffrey City, A Modern Ghost Town video. 

 
5. After the watching the video, pass out the Things I 

Observed observation sheets, and have students 
independently complete the first two sections. 

 
 
 

TEACHER NOTE: If 
you cannot access 
the video, find 
images of ghost 
towns, so students 
can see what 
happens to a 
mining 
town/community 
when the mine 
closes.  
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6. When students have finished, have students discuss the 
following questions with a partner. Read each question 
out loud, then allow students to discuss. Encourage 
students to use their graphic organizers to share their 
thoughts.  

• “What did you notice about the town in the 
video and/or pictures?” 

• “How does a mine closing affect the workers 
and their families?” Workers had to find new 
jobs and move. The families move. 

• “How does the mine closing affect the 
community? What happens when many 
families have to move from a community?” 
 

Businesses close because there are less people spending 
money in that community, schools lose students, teachers, 
and they close. Explain to students that not all communities 
will become ghost towns, but there are still strong impacts. 
Make connections to local mining towns if you have them in 
your area.  

 
Assessment: Ask the students the following questions: “How 
do you think the economy of Wyoming will change in the 
future? Why is it important to be stewards of our 
nonrenewable resources?” Have students discuss their ideas 
with a partner before recording their answers for the last two 
questions on the observation sheets. Collect and evaluate 
student understanding.  
 
Part 2 - Industry Worker Role Play 
 

1. Assign student roles for each group. There needs to be a 
manager of the coal mine, manager of the oil field, and 
manager of the trona mine. Divide the rest of the 
students into the same number of coal miners, oil field 
workers, and trona miners. If the teacher will not be the 
money manager, choose a student to serve as the money 

TEACHER NOTE: 
Avoid calling the 
“money manager” 
a banker because 
students should 
not have the 
misconception 
that all money 
goes to the bank 
and never leaves.  
 
Each group can 
have their own 
money manager to 
disburse the 
money, or the 
teacher can serve 
as the money 
manager for all the 
groups.  
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manager for each group. Money managers will need extra 
money to give out once the game begins. Pass out name 
tags for designated roles. If there are extra students in a 
group, have them become extra workers. 
 

2. Once students are assigned to their roles, have all 
members of the different industries go to a different area 
within the room.  
 

3. Have the money manager provide each industry manager 
$20 to start. This is their “industry money.”  
 

4. To start the game, each industry manager will need to 
initially pay the money manager for the property to mine 
or drill. The cost is $5 for coal, $3 for oil, and $4 for trona. 
Say: “Different types of natural resources require 
different amounts of land, and that land costs vary 
due to location and demand. Each group will receive a 
dice.  The industry manager will roll the dice.  For 
whatever number comes up, refer to the Dice Roll 
Scenario Poster, and either pay the money manager 
the amount stated or receive money.” Before groups 
start to play, walk the class through all of the scenarios 
and explain the impact of each one on the industries. 
 

5. Pass out the dice, and have groups play for 10 minutes. 
When time is up, the mining group with the least amount 
of money has to close their mine. The group that has the 
most money wins! 
 

6. Have students return to their seats and discuss the 
following questions: 

• “What happens if an industry is not 
making enough money?” Profit loss means 
loss of jobs or sell out to another company. 

• “How does the loss of jobs impact families 
in the community?” If people don’t have 
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jobs, they have to find new jobs or move to find 
new jobs.  

• “How does this impact the community 
itself?” If people move, this impacts local 
stores, schools, public jobs, etc.  
After students have shared, say: “Besides 
the community impacts you have already 
mentioned, when mines produce their 
product, they pay a portion of their 
money to the State of Wyoming. The state 
uses that money to pay to build and 
repair parks and roads, build and 
maintain schools, pay individuals who 
work at schools, police officers, state 
parks employees, etc.”  

• “How then do closed mines impact 
Wyoming as a whole?”  If people have to 
move to another state, their money does not 
come into Wyoming. This money is used to 
build and care for parks, pools, and other 
recreation areas many of you use and play on. 
We lose those opportunities, as well.  

• “What would happen if nonrenewable 
resources in Wyoming are limited or run 
out?”  We would not have many products we 
use on a daily basis, many people would lose 
jobs, and Wyoming and individual communities 
will lose money. 
 

7. Say: “As you can see, the nonrenewable natural 
resource industry impacts Wyoming's communities as 
a whole in many different ways. We have discussed 
the difference between renewable and nonrenewable 
resources, how they impact Wyoming, and why it is 
important that we conserve these resources for 
future generations. In our final lesson, you will work 
with a group to share what you have learned about 
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nonrenewable resources in Wyoming.” 
 
Assessment: Place students into pairs. Give each pair two sticky 
notes. Pairs record one cause and one effect that industries of 
natural resources have on communities, and/or individuals in 
Wyoming. When students are finished, have students post their 
responses on the Cause and Effect anchor chart. Review notes 
for accuracy and understanding of the lesson’s concepts. Pass 
out a Mining and the Economy Reflection sheet to each student. 
Collect after students have completed them, and review for 
accuracy and understanding of the lesson’s concepts. 

    
Credits/Sources: 

1. University of Wyoming. UWyoExtension. (2013, June 24). 
Jefferey City – A Modern Ghost Town. Retrieved September 
30, 2018, from https://www.youtube.com/watch?v=-
8XXyvDLjsY  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

https://www.youtube.com/watch?v=-8XXyvDLjsY
https://www.youtube.com/watch?v=-8XXyvDLjsY
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Mining and the Economy
Things I Observed

I observed:

     •

     •

     •

     
How does a mine closing affect the community?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

How do you think the economy of Wyoming will change in the future?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Why is it important to be stewards of our nonrenewable resources?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Grade 2 - Minerals & Energy - Lesson 7 Vol. 1 (updated 11/8/2022) www.wyaitc.org
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Industry Name Tags

Coal Mine 
Manager

Oil Field
Manager

Trona Mine
Manager

Grade 2 - Minerals & Energy - Lesson 7 Vol. 1 (updated 11/8/2022) www.wyaitc.org
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Industry Name Tags

Coal Miner

Coal Miner

Coal Miner

Grade 2 - Minerals & Energy - Lesson 7 Vol. 1 (updated 11/8/2022) www.wyaitc.org
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Industry Name Tags

Oil Field
Worker

Oil Field
Worker

Oil Field
Worker

Grade 2 - Minerals & Energy - Lesson 7 Vol. 1 (updated 11/8/2022) www.wyaitc.org
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Industry Name Tags

Trona 
Miner

Trona 
Miner

Trona 
Miner

Grade 2 - Minerals & Energy - Lesson 7 Vol. 1 (updated 11/8/2022) www.wyaitc.org
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Dice Roll Scenarios
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It is payday. 

Pay your workers $2.

Oh no! There was an accident and 

one of the dump trucks needs fixed. 

Pay $5.

There is a new law that requires 

mines to pay extra fees.  

Pay $4.

The price of natural resources has 

dropped.  People are not paying as 

much.  

Pay $3.

Your natural resource sold and is 

leaving on the train! 

Receive $10.

The price of your natural resource 

has increased.  People are paying 

more!  

Receive $3.

Grade 2 - Minerals & Energy - Lesson 7 Vol. 1 (updated 11/8/2022) www.wyaitc.org
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Mining and the Economy
Reflection Sheet

When the game ended, how did you feel?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Think about the mine that closed.  How will this affect you and your family?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

How will this affect the community where you live?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

What can you do as a steward to help protect our nonrenewable resources in Wyoming?

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

___________________________________________________________________________________________

Grade 2 - Minerals & Energy - Lesson 7 Vol. 1 (updated 11/8/2022) www.wyaitc.org
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Lesson Eight: Show Me What You Know 

Grade Level: 2nd Grade  

Time: Teacher decides how much time to give in daily multiple 
sessions for students to complete and present their projects.  
Suggested time for entire lesson would be no more than a 
week. 

Essential Question: How can we be stewards of Wyoming’s 
minerals and energy to benefit current and future generations?  

Objective:  Students will collect information in order to create a 
final project that demonstrates their learning about Wyoming’s 
mineral and energy resources.   

Purpose: Students demonstrate their knowledge about 
Wyoming’s renewable and nonrenewable resources and the 
importance of conserving them in order to be a steward of 
Wyoming’s resources.   

Required Materials/Resources: 

• Vocabulary and Definition Cards (See Suggested Teacher 
Preparation below) 

• Wyoming Resources Stewardship project (one per 
student) There are three options for the students: 

o Wyoming Stewards Poster Sections 
o Wyoming Stewards Booklet 
o Stewards of Wyoming Graphic Organizer 

• Rubric (one per student) 
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• Markers, crayons, colored pencils 
• Anchor charts and all materials used in previous lessons 

for students to use as content resources 
• Optional materials: 

• Poster board or butcher paper for students 
to attach poster items to if students are 
using this option. 

• Sticky notes 

Suggested Teacher Preparation: 

• Using vocabulary from the unit vocabulary anchor chart, 
create term and definition cards for the vocabulary 
review activity. (See Part 1.) 

• Decide whether students will pick what type of project 
they will complete or if they will be assigned one specific 
type. Prepare chosen materials. (Booklet template should 
be printed front to back, flipping on long edge, and cut 
down solid center line.) 

 
Standards:  
Science: 2-LS4-1-(DCI)-(Practiced/Encountered), 
 2-ESS1-1 (Practiced/Encountered) 
 
Social Studies: SS2.4.1, SS2.5.4 (Practiced/Encountered) 
 
ELA: 2.W.8, 2.SL.2, 2.SL.6 (Practiced/Encountered) 
 
CVE: CV5.4.1 (Explicit), CV5.2.2, CV5.3.2 (Practiced/Encountered) 
 
Vocabulary:  No new vocabulary is introduced in the lesson.  

Instructional Procedure/Steps: 

Part 1 - Vocabulary Review Game  
1. Say: “We have learned many new words throughout 

this unit. Today, we are going to review the meanings 
of these words with a quick game.” 
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2. Say: “Each of you will receive a card. Some cards have 
words, and some have definitions. Your job is to find 
the person who has the word or definition that 
matches yours. When I say ‘Go,’ everyone will find the 
person who has their matching card.” 
 

3. Pass out vocabulary cards and definitions so each student 
receives one card. 
 

4. Students will find the person that has the corresponding 
vocabulary word/definition. When all pairs have matched, 
have them share out their terms and definitions with the 
class. 
 

5. It is expected that students will use academic vocabulary 
from this unit in their projects. 

Part 2 - Final Stewardship Project 

1. Assign students their project types or allow them to 
choose an option. Have students independently work to 
gather information for their final projects. They should 
refer to the anchor charts and written work from previous 
lessons throughout the unit. Their projects must include 
information about the following criteria:  

 
• Renewable resource: provide at least one 

example, draw and label a picture of the 
example, and describe how it is used. 

• Nonrenewable resource: provide at least one 
example, draw and label a picture of the 
example, and describe how it is used.  

• Answer the question: How do our 
resources make Wyoming unique? 

• Answer the question: Why should we 
conserve our natural resources in 
Wyoming? 
 

 In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
synthesis by 
combining the 
knowledge they’ve 
learned 
throughout the 
unit to create a 
project. 
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• Answer the question: Why is reclamation of 
the land important for the diversity of 
the habitat? and draw a picture of a 
reclaimed mine. 

• Answer the question: How does taking care 
of our natural resources and our land 
make you a steward of Wyoming? and 
draw a picture.  
 

2. Once students have completed the first drafts of their 
projects, students will submit their project to the teacher. 
Verify that all information included is correct.  If students 
have misconceptions, address these with the student or 
entire class if necessary. Once all projects contain 
accurate information, plan the presentation day, and 
have students share their projects. 
 

Assessment: Use provided rubric to evaluate students’ 
final projects and understanding of the unit. 
 
Credits/Sources: Not applicable

TEACHER NOTE: 
Choose how 
students present 
their projects.  
Students can 
present to another 
class within their 
grade level, 
another grade 
level, or to small 
groups within the 
classroom. 
Another option is 
for students to 
complete a gallery 
walk where all 
projects are 
displayed and 
students can leave 
positive comments 
on each other’s 
work with sticky 
notes. 
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Stewards of Wyoming
Vocabulary and Definition Cards

Generation
a group of individuals, most 

of whom are the same 
approximate age

Mineral
a substance (such as quartz, 

coal, petroleum, salt, etc.) that 
is naturally formed under the 

ground

Industry
a group of businesses that 

provide a particular product 
or service

Economy financial system of interaction 
and exchange

Grade 2 - Minerals & Energy - Lesson 8 Vol. 1 www.wyaitc.org
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Natural resources
sources of life, materials, or 

energy that are found on the 
earth

Stewardship

As Wyoming citizens, we are 
stewards entrusted with the 
responsible development, 

care, and use of our resources 
to benefit current and future 

generations.

Consumption using something up

Nonrenewable 
resources

 resources that cannot be 
replenished (made again) in a 

short period of time

Stewards of Wyoming
Vocabulary and Definition Cards
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Renewable resources resources that are capable of 
being replenished

Conservation
the careful utilization of a 

resource in order to prevent 
waste and leave some for 

future generations

Reclamation
the act of returning 

something to a former, better 
state

Coal
a black or brownish-black 
hard substance within the 
earth that is used as a fuel

Stewards of Wyoming
Vocabulary and Definition Cards
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Energy

power derived from the 
utilization of physical or 

chemical resources, especially 
to provide light and heat or to 
work machines, usable power

Trona

a gray mineral that occurs as 
an evaporate in salt deposits 

and consists of a hydrated 
carbonate and bicarbonate of 

sodium

Oil
a natural liquid that can be 
refined into gasoline, diesel 

fuel, jet fuel, wax, asphalt, and 
many other valuable products

Gasoline
a by-product of oil that is 
used for fuel in most cars 

and vehicles

Stewards of Wyoming
Vocabulary and Definition Cards
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Natural gas
odorless gas that is taken 

from under the ground and 
used as fuel

Bentonite
a kind of absorbent clay 

formed by the breakdown of 
volcanic ash

Mine (verb) taking resources 
from the earth

Habitat
the natural home or 

environment for a plant, 
animal or organism

Stewards of Wyoming
Vocabulary and Definition Cards
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Wyoming Stewards
Poster Sections

Renewable Resource:

How is this renewable resource used? ______________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

Nonrenewable Resource:

How is this nonrenewable resource used? __________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

© 2018 Wyoming Agriculture in the Classroom Materials

Draw and label a renewable resource.

Draw and label a nonrenewable resource.
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Wyoming Stewards
Poster Sections

How do our resources make Wyoming unique?

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

Why should we conserve our natural resources in Wyoming?

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

Why is reclamation of the land important for the diversity of the habitat?

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________
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Wyoming Stewards
Poster Sections

Draw a picture.

How does taking care of our natural resources and our land make you a steward of 

Wyoming?     ________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________
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page 6

page 2
page 5

D
raw

 and label a renew
able resource.

D
escribe how

 this renew
able resource is used.

_____________________________________________________

_____________________________________________________

D
raw

 and label a nonrenew
able resource.

D
escribe how

 this nonrenew
able resource is used.

_____________________________________________________

_____________________________________________________

W
hy is reclam

ation of the land im
portant for the diversity of the 

habitat?

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

H
ow

 does taking care of our natural resources and our land 
m

ake you a stew
ard of W

yom
ing?

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________
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Nonrenewable Resource:

Draw and label 1 example of a 
nonrenewable resource.

Describe how this nonrenewable resource is used.

____________________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________

© 2018 Wyoming Agriculture in the Classroom Materials

Stewards of Wyoming 
Graphic Organizer

Renewable Resource:

Draw and label 1 example of a 
renewable resource.

Describe how this renewable resource is used.

____________________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________

How do our resources make Wyoming unique?

__________________________________________________________________________

__________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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Stewards of Wyoming 
Graphic Organizer

How does taking care of our natural resources and our land make you a steward of 

Wyoming?     ________________________________________________________________

___________________________________________________________________________

__________________________________________________________________________

Why is reclamation of the land important for the diversity of the habitat?

__________________________________________________________________________

__________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Why should we conserve our natural resources in Wyoming?

__________________________________________________________________________

__________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Draw a picture.
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Glossary 

Bentonite a kind of absorbent clay formed by the 
breakdown of volcanic ash 

Coal a black/dark brown rock made from old 
plant matter found mainly underground. 

Coal is mined and used as fuel. 
Conservation the careful utilization of a resource in order 

to prevent waste and leave some for future 
generations 

Consumption using something up 
Crude Oil unrefined petroleum 

Diesel a heavy fuel used in semis and some 
vehicles 

Economy financial system of interaction and exchange 
Energy  power derived from the utilization of natural 

resources, especially to provide light and 
heat or to power machines, usable power 

Gasoline a by-product of oil that is used for fuel in 
most cars and vehicles 

Generation a group of individuals, most of whom are the 
same approximate age 

Habitat the natural home or environment for a 
plant, animal, or organism 

Hydropower electricity produced from machines that are 
run by moving water 

Industry a group of businesses that provide a 
particular product or service 

Mine (mining) (verb) taking resources from the earth 
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Mineral a substance (such as quartz, coal, petroleum, 
salt, etc.) that is naturally formed under the 

ground 
Natural gas  odorless gas that is taken from under the 

ground and used as fuel and used to make 
materials 

Natural resources sources of life, materials, or energy that we 
are able to get naturally from the earth 

Nonrenewable resources  resources that cannot be replenished (made 
again) in a short period of time 

Oil  a natural liquid formed from plants and 
animals that lived millions of years ago that 
can be refined into gasoline, diesel fuel, jet 
fuel, wax, asphalt, and many other valuable 

products 
Reclamation  the act of returning something to its former 

or better state 
Renewable resources resources that are capable of being 

replenished 
Stewardship As Wyoming citizens, we are stewards 

entrusted with the responsible development, 
care, and use of our resources to benefit 

current and future generations. 
Trona a gray mineral that occurs as an evaporate in 

salt deposits and consists of a hydrated 
carbonate and bicarbonate of sodium 

Uranium a gray, dense radioactive metal used as a 
fuel in nuclear reactors 
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