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Teachers, 
 
The Pennsylvania Coal Alliance was founded in 2012 as an 
initiative of Pennsylvania’s bituminous coal mining operators, 
their employees, and industry suppliers to educate the public 
and policymakers about the benefits of the coal industry in 
Pennsylvania.  The Pennsylvania Coal Alliance is committed 
to promoting and advancing the Pennsylvania coal industry 
and the economic and social benefit to the employees, 
businesses, communities, and consumers who depend on 
affordable, reliable, and increasingly clean energy from coal.  
Through aggressive advocacy and education, we seek to 
influence public policy, public opinion, and the marketplace in 
support of the coal economy.  
 
EconomicsPennsylvania was launched as a not-for-profit in 
1950.  The Board of Directors consists of representatives 
from business, education, labor, agriculture and 
government.  Under the oversight of the Board, its 
President/CEO and Regional Advisory Boards, the President 
and Program Staff coordinate the activities of Field 
Consultants in collaboration with twelve individual college, 
university and corporate headquarters based "Centers for 
Economic Education." 
 
Together we hope that the lessons and ideas in this 
curriculum inform students about Pennsylvania’s rich coal 
history.  Take a journey through the lessons into the past to 
present day use of coal, and then look into the future of the 
mining industry.  Perhaps your students will be the next 
innovators in the energy field.  Enjoy learning! 
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FOREWARD 
  
 

It is befitting to begin the coal curriculum with a quote from the 
American Coal Foundation: 
 

Each person in the United States uses 3.8 tons of coal per year. 
 
 
Coal has a long history in the state of Pennsylvania dating back to the 
mid-1800s and still remains a vital energy source in the 
Commonwealth.  In the United States, Pennsylvania ranks fourth in coal 
producing states.   About 90 percent of the output comes from the 
western Pennsylvania bituminous mines. 
 
Pennsylvania relies on coal for 40 percent of its electricity output, 
while the United States as a whole relies on coal for 39 percent of its 
electricity.  The rates remain low in a predictable and stable market 
statewide.  According to Better With Coal’s Coal Powers Pennsylvania, 
“Pennsylvania’s electric rates are 17% - 37% less than its northern 
neighbors.”   
 
Steel manufacturers, cementation technology companies, and 
transportation logistics groups do business in the Commonwealth 
because of this low cost of electricity.   
 
Coal is a significant part of Pennsylvania’s economy with an annual 
revenue of $4.5 billion to the state.  For many regions, this provides 
support to schools within towns and enhances the infrastructure of the 
state. 
 
Families statewide are directly or indirectly involved in the coal 
industry.  Coal jobs provide a higher salary than many comparable jobs,  
as well as drawing business growth to regions where coal is mined in 
support of or because of coal. 
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INTRODUCTION 
 

 
The economics of coal is a curriculum that begins with 

Pennsylvania’s rich coal industry history.  From the first coal mines to 
the birth of the railroad and transcontinental logistics, coal’s integral 
role in the Industrial Revolution will be the foundation of the 
curriculum.  From there, students will take a journey through time to 
discover how coal played a pivotal role in the United States’ 
emergence as a world leader in manufacturing.  As well, coal was an 
integral part of labor organization and change.  All of these were what 
built a strong industrial backbone that enabled this country to 
succeed in both World War I and World War II.    
 From the history of coal students will journey into the present 

day, understanding the global shift in demand for coal, alternative 

energy sources available, and current regulations.  Interpreting past 

and present data from NASA satellite images will show students how 

industry regulations are reducing pollution.  Reading graphs and 

inferring information from data regarding international demands 

brings global economics to students in the classroom.. And, by 

studying current mining techniques from surface to underground, 

students will see the ecological impact of both the coal industry and 

what is being done towards conservation for sustainability.   

 Lastly, students will examine the future of coal.  Calculating 

future trends incorporates real-world applications of problem solving 

skills for students.  By educating students about the history, present-

day use, and future of coal, they will become educated stewards about 

this all-important energy source.  This will help enable them to 

analyze their own demands, such as turning on a light, and lead them 

towards understanding what their global impact is from their small 

footprint. 
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Curricular Goals and Objectives: 
PA Core Standards 

 
PENNSYLVANIA CORE STANDARDS  
English Language Arts Grade 6–12 

 
Five standard categories are designed to provide a Pre K–12 continuum to 
reflect the demands of a college- and career-ready graduate:  
 
Standard 1: Foundational Skills begin at prekindergarten and focus on early 
childhood, with some standards reflected through Grade 5. These 
foundational skills are a necessary and important component of an effective, 
comprehensive reading program designed to develop proficient readers with 
the capacity to comprehend text, both literary and informational, across 
disciplines.  
Standard 2: Reading Informational Text enables students to read, 
understand, and respond to informational text.  
Standard 3: Reading Literature enables students to read, understand, and 
respond to works of literature.  
Standard 4: Writing develops the skills of informational, argumentative, and 
narrative writing, as well as the ability to engage in evidence-based analysis of 
text and research.  
Standard 5: Speaking and Listening focuses students on communication 
skills that enable critical listening and effective presentation of ideas. 
 
The Curriculum for Understanding Coal fifteen lesson unit meets all five of 
these standards. 
 
Reading Informational Text .................................................................. 1.2  
Students read, understand, and respond to informational text—with an 
emphasis on comprehension, vocabulary acquisition, and making connections 
among ideas and between texts with a focus on textual evidence.  
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Reading Literature ................................................................................... 1.3  
Students read and respond to works of literature—with an emphasis on 
comprehension, vocabulary acquisition, and making connections among ideas 
and between texts with a focus on textual evidence.  

 

 

 

 

 
 
Writing ..........................................................................................................1.4  
Students write for different purposes and audiences. Students write clear and 
focused text to convey a well-defined perspective and appropriate content.  

 

 

 

 

 

 

 
 
Speaking and Listening ...........................................................................1.5  
Students present appropriately in formal speaking situations, listen critically, 
and respond intelligently as individuals or in group discussions.  
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The Pennsylvania Core Standards in Mathematics in grades PreK–5 lay a solid 
foundation in whole numbers, addition, subtraction, multiplication, division, 
fractions, and decimals. Taken together, these elements support a student’s 
ability to learn and apply more demanding math concepts and procedures. 
The middle school and high school standards call on students to practice 
applying mathematical ways of thinking to real world issues and challenges; 
they prepare students to think and reason mathematically. Additionally, they 
set a rigorous definition of college and career readiness by demanding that 
students develop a depth of understanding and ability to apply mathematics 
to novel situations, as college students and employees regularly do. Although 
the standards are not a curriculum or a prescribed series of activities, 
school entities will use them to develop a local school curriculum that will 
meet local students’ needs.  
 

PA Core Standards 
Mathematical Content and Mathematical Practice 

 
Standards for Mathematical Content  
 
2.1 Numbers and Operations  
A) Counting and Cardinality  
B) Numbers and Operations in Base Ten  
C) Numbers and Operations—Fractions  
D) Ratios and Proportional Relationships  
E) The Number System  
F) Number and Quantity  
 
  
 
2.3 Geometry  
A) Geometry  
2.4 Measurement, Data, and Probability  
A) Measurement and Data  
B) Statistics and Probability  
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Standards for Mathematical Practice  
 

 Make sense of problems and persevere in solving them.  
Reason abstractly and quantitatively.  
Construct viable arguments and critique the reasoning of others.  
Model with mathematics.  
Use appropriate tools strategically.  
Attend to precision.  
Look for and make use of structure.  
Look for and make sense of regularity in repeated reasoning.  
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PA CORE STANDARDS 
(GRADES 6 - 12) 
Reading in Science and Technical Subjects 2 
March 1, 2014 
 
Reading .......  .............................................................................................................. 3.5 
Students read, understand, and respond to informational text – with an 
emphasis on comprehension, vocabulary acquisition, and making connections 
among ideas and between texts with a focus on textual  evidence. 
 

Key Ideas and Details 
Craft and Structure 
Integration of Knowledge and Ideas 
Range and Level of Complex Texts 

 
 
 
PA CORE STANDARDS 
(GRADES 6 - 12)  
Writing in Science and Technical Subjects  
2 March 1, 2014  
 
 
Writing  ......................................................................................................................................... 3.6  
Students write for different purposes and audiences. Students write clear and 
focused text to convey a well-defined perspective and appropriate content.  

 

 

nowledge  
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PA CORE STANDARDS  
(GRADES 6 - 12)  
Reading in History and Social Studies  
2 March 1, 2014  
 
Reading ......................................................................................................................................... 8.5  
Students read, understand, and respond to informational text in the content 
area – with an emphasis on comprehension, vocabulary acquisition, and 
making connections among ideas and between texts with a focus on textual 
evidence.  

 

 

 

 
 
 
PA CORE STANDARDS 
 (GRADES 6 - 12)  
Writing in History and Social Studies  
2 August 2012  
 
Writing ......................................................................................................................................... 8.6  
Students write for different purposes and audiences. Students write clear and 
focused text to convey a well-defined perspective and appropriate content.  

 

 

nowledge  
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Name __________________________________________ 
 

Formative/Summative Assessment 
 
1.  Sedimentation is: 
 
 A.  material floating in the air 
 B.  water that has frozen 
 C.  coal that has been burned 
 D.  the settling of particles in water 
 
2.  Which country was the first leader in coal in 1822? 
 
 A.  Great Britain 
 B.  China 
 C.  United State 
 D.  Australia 
 
3.   _____________ are the boats that were designed to carry coal. 
 
 A.  Barges 
 B.  Steamships 
 C.  Canoes 
 D.  Tugboat 
 
4.  The coal boats in number three have a _______________ hull or bottom. 
  
 A.  round 
 B.  flat 
 C.  glass 
 D.  square 
 
5.  The law Congress passed in 1938 to protect children was the __________. 
 
 A.  Fair Labor Standards Act 
 B.  Child Labor Endangerment Act 
 C.  Coalition Against Child Labor 
 D.  Fair Children’s Wage Act 
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6.  ____________________ gave people the power for legislation in labor. 
 
 A.  Unions 
 B.  Presidential veto 
 C.  Child Labor 
 D.  A Congressional vote 
 
7.  In the late 1700’s and early 1800’s manufactured items were made by 
__________________. 
 
 A.  hand 
 B.  sewing machine 
 C.  generator 
 D.  assembly line 
 
8.  Which of the following is in the top ten most dangerous professions? 
 
 A.  mining 
 B.  teaching 
 C.  computer programming 
 D.  zoologist 
 
9.  Which of the following is not a hazard of mining? 
 
 A.  Cave-ins 
 B.  Gas explosions 
 C.  Chemical leakage 
 D.  None of the above 
 
10. _____________ means something will burn. 
 
 A.  Combustible 
 B.  Projectile 
 C.  Transparent 
 D.  Chemical 
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11.  Which state produces the most coal? 
 
 A.  Wyoming 
 B.  Pennsylvania 
 C.  West Virginia 
 D.  Kentucky 
 
12.  Coal is measured in _____________. 
 
 A.  ounces 
 B.  pounds 
 C.  kiloliters 
 D.  tons or tonnes 
 
13.  Which is not a part of a power plant? 
 
 A.  generator 
 B.  turbine 
 C.  outlet 
 D.  boiler 
 
14.  ______________ is a byproduct of coal burning and a greenhouse gas. 
 
 A.  Oxygen 
 B.  Nitrogen 
 C.  Hydrogen 
 D.  Argon 
 
15.  Nitrogen dioxide levels have _______________  since 2005. 
 
 A.  decreased 
 B.  increased 
 C.  stayed exactly the same 
 D.  disappeared completely 
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16.  _____________  lists threatened plants and animals, and includes protection 
plans that are mandated. 
  
 A.  Endangered Species Act 
 B.  Solid Waste Disposal Act 
 C.  Clean Air Act 
 D.  Safe Drinking Water Act 
 
17.  The primary purpose of ____________________ is to restore land that has been 
mined and is no longer stable for use. 
 
 A.  mine reclamation 
 B.  drilling 
 C.  landfills 
 D.  surface mining 
 
18.  Which country consumes the most coal in the world? 
 
 A.  China 
 B.  United States 
 C.  France 
 D.  Russia 
 
19.  Coal is a ______________ fuel. 
 
 A.  fossil 
 B.  synthetic 
 C.  renewable 
 D.  solar 
 
20.  A ___________ is rule that is put into place and maintained by authority. 
  
 A.  regulation 
 B.  suggestion 
 C.  guideline 
 D.  warning 
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21.  EPA stand for _____________________. 
  
 A.  Environmental Protection Agency 
 B.  Estimated Particle Assessment 
 C.  Environmental Participation Assembly 
 D.  Eagle Protection Association 
 
22. ________________ is a gas that is released from coal beds that can be used as a 
fuel source. 
 
 A.  Gasoline 
 B.  Helium 
 C.  Oxygen 
 D.  Methane 
 
23.  Coalbed Methane Outreach Program is a ______________ program. 
 
 A.  voluntary 
 B.  mandatory 
 C.  after school 
 D.  required 
 
24.  Pennsylvania gets ______________ of its electricity from coal. 
 
 A.  10% 
 B.  20% 
 C.  100% 
 D.  40 % 
 
25.  The earliest form of transportation that is widely used by the coal 
industry today is the _____________________. 
 
 A.  Railroad 
 B.  Boat 
 C.  Trucks 
 D.  Airplane 
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The Sedimentation of Coal 
 

Grade Level:  6 – 8 
 
Purpose:   
 Students will be able to observe the sedimentation process first 

hand.  This beginning lesson can be used for the entire three week 
unit or for however long the teacher needs.   

 

Goals: 
 To introduce students to coal formation and geologic time table. 
 Create a visual tool for students to observe sedimentation over a 

period of three weeks to include multiple layering, dehydration, and 
cementation. 

 
Objectives: 
By the end of this lesson, the students will be able to: 

1.  List materials that go into sedimentary rock formation. 
2. Conduct a successful experiment and follow the formation of 

sedimentary rock in a journal.  By documenting their 
observations, they become scientists. 

3. Explain how coal is formed. 
 
 

Background: 
“Physical geography and geology are inseparable twins.”    

Roderick Impey Murchison 
 
Students have probably seen sedimentary layers in cutouts along the 
highway or picked up various types of sedimentary rock.  But how did 
those rocks and minerals get there?   In order to understand what coal 
is, it is important to understand how coal came to be.  Through a hands-
on sedimentation lab, students will be able to observe the process of 
the formation of sedimentary rock. 
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Materials/Preparation: 
 
*sand (regular play sand works fine) -  each student will need two (2) 
tablespoons 
*potting soil - each student will need two (2) tablespoons 
*small twigs and branches – garden mulch (the raw kind) works very 
well.  Each student will need about a ½ cup  
*landscape gravel (pea sized) - each student will need 25 small rocks 
*larger landscape rocks (from marble to large grape size) -  each 
student will need four 
*one mason quart sized jar with metal screw band and metal lid 
*three cups of tap water 
*science journal or pages from the lab document in the packet 
*pencils 
*paper towels for spills 
*essential question (below) 
*permanent water proof marker 
*smartboard or way to show the video 
 
Procedure: 
 

1.  Pose the essential question to the students.  Have them copy 
down in their notebooks and answer independently.  Afford 
students at least 3 minutes to copy and answer in complete 
sentences. 
 
Essential question:  What is sedimentary rock and how is it formed? 
 

2. After the students have had independent time to copy the question 
and answer in their journals, give them about 2 minutes to share 
their answers with the tablemates.  Monitor the conversation by 
walking about the room, listen and question as appropriate.  Allow 
students to collaborate on an answer in their table groups to share 
with the class, with each student documenting the group’s theory. 
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3.  Have the large group share out (for further details see ESL/special 
education learning strategies section).  Allow about 30 seconds 
per table group for one person at each table to share.  Have other 
students document what they are hearing. 

 
4.  Start with the scientific method. Our focus questions are “What is 

sedimentary rock and how is it formed?”  After the discussion with 
the students, lead them through the scientific method.  We had 
identified the problem (the essential questions), formed 
hypotheses, and now we need to follow a procedure to see exactly 
what sedimentary rock is and how it is formed. 
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5. Each student should have the necessary materials in front of them 
at their table.  Have each student sketch their empty mason jar in 
their notebooks.  Remind them that their sketch should be almost 
a whole page size.  They also need to use  the marker to write their 
name near the top of the jar. 
 

 

 
Ask leading open-ended questions such as:  What is in the jar? 
What do we know about this jar?  What physical features does the 
jar have?  Is it a solid, liquid, or a gas?  Keep the questions open for 
student thought to be deepest. 
 
 
 
 
 
 
 
 
 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://printablecolouringpages.co.uk/?s%3Dmason%2Bjar&ei=n31LVdaOI5KDNtLPgbgK&bvm=bv.92765956,d.eXY&psig=AFQjCNFov37kRrP5Yq2yvZgGC2ch1A5-Mg&ust=1431097116557770
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6.  Talk about estimation. Ask students what it means.  Students 
should make a prediction about what will happen when they add 
the water to the jar (encourage them to think about shape).  Then 
have them pour what they estimate to be about 1/3 of their water 
in the jar.  After they have added the water have the students use 
the permanent water-to make a water level indicator line on the 
jar.  Explain that this is a pond somewhere in the world. Have 
them draw a new sketch and label.  Ask them guiding questions 
such as:  What happened when you poured water in the jar?  What 
shape is the jar?  What shape is the water?   
 
 

 
 
 
 
 
 
 
 

water 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://printablecolouringpages.co.uk/?s%3Dmason%2Bjar&ei=n31LVdaOI5KDNtLPgbgK&bvm=bv.92765956,d.eXY&psig=AFQjCNFov37kRrP5Yq2yvZgGC2ch1A5-Mg&ust=1431097116557770
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7.  Ask the students what they think will happen to the rocks, water, and 
the jar when they add the large rocks to the jar.  Have the student put 
four large rocks in the jar.  Remind them the jar is glass and to be 
gentle when putting the rocks in as the water will splash and the jar is 
fragile.  Again have the students create a new sketch of what they are 
observing happening in the jar.  Have them note what happened to 
the water level after they added the rocks.  Ask them why the water 
level rose (displacement). 

 
 

 
 
 
 
 
 
 
 
 
 

large rocks 
water 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://printablecolouringpages.co.uk/?s%3Dmason%2Bjar&ei=n31LVdaOI5KDNtLPgbgK&bvm=bv.92765956,d.eXY&psig=AFQjCNFov37kRrP5Yq2yvZgGC2ch1A5-Mg&ust=1431097116557770
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8.  Ask the students what they think will happen to the rocks, water, and 
the jar when they add the small rocks to the jar.  Have the students 
get the small rocks next.  They need to add 25 pebble sized rocks 
carefully to the jar.  Remind them the jar is glass and to be gentle 
when putting the rocks in as the water will splash and the jar is 
fragile.  
 
 

 
 

Have the students create a new sketch of what they are observing 
happening in the jar.  Have them note what happened to the water 
level after they added the rocks.  Ask them why the water level rose 
(displacement).   
 
 
 
 
 

large rocks 
water 

small rocks 
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© 2015 EconomicsPennsylvania  
 

9. Ask the students what they think will happen to the rocks, water, 
mulch, and the jar when they add the mulch to the jar.  Have the 
students then get ½ cup of the mulch to add to the jar.  Pour the 
mulch slowly into the jar and observe what happens.  What did the 
mulch do?  Where did it go?  What happened to the water level?  
Sketch the results in their notebooks. 
Students should see some mulch floating on the surface, some 
suspended in the water, and some settling to the bottom. 

 
 

 
 

 
 

 
  

 
 

 
 
  

large rocks 
water 

small rocks 

mulch and dirt 
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10.  Ask the students what they think will happen to the rocks, 
water, mulch, sand, and the jar when they add the sand to the jar.  
Have the students then add ¼ cup of the sand to the jar slowly.  
Ask them guiding questions such as:  What happened to the sand?  
What happened to the water level? 
Sketch the results in their lab notebooks. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

large rocks 
water 

small rocks 

mulch and dirt 

sand 
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11.   Ask students to think about things that might happen to a 
pond.  List these out for them.  A few but not all ideas are listed 
below. 
 *rain 
 *snow 
 *animals or people wade through 
 *flood 
 *land development  
 *runoff 
 *litter 

 

12.   Tell the students that they are going to have rain.  They 
need to pour water in to the jar so that it is about ¾ of the way full.  
Ask the students what happened to the materials in the water.  
Record their observations in a sketch in their notebooks. 
 

 
 

 

large rocks 
water 

small rocks 

mulch and dirt 

sand 
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13.     Tell the students to first put on the metal lid (the circle) 

and match the rim of the lid with the rim of the jar.  The students 
should then screw on the metal screw band securely.  (If a unit has 
been done on simple machines the metal screw band and the rim 
of the jar are inclined planes or screws for review.)   
 

14.  Tell the students they are going to be Mother Nature and 
since they had some rain they had some flooding as well. What 
happens when it floods?  The students should conclude that water 
moves quickly.  Give specific directions to the students.  The base 
of the jar should never leave the table.  Remember the jar is glass 
so there should be no vertical movement of the jar.  Have the 
students swirl the jar on the desk in 20 circles. What happened to 
the materials in the jar? 
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    Remember to keep jar base on the desk. 
 

15.    Have the students record their observations in the 
notebooks of what happened to the materials in the jar after they 
swirled it.  The students may note that it is foggy, materials are 
still moving, etc. 

 
16.   Using the permanent marker, draw a new water line on the 

jar.  
 
17.   Introduce the term “sediment” to the students.  Tell them 

that all the materials that they put in the jar are now classified as 
sediment.  In their notebooks, make a prediction about what they 
think will happen to the sediment over the next three week with 
the lid off of the jar.   

 
18.   Have the students put their jars somewhere where they can 

make daily observations of what is happening to the water and 
sediment.  After the students’ jars are placed for observation, 

large rocks 
water 

small rocks 

mulch and dirt 

sand 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://printablecolouringpages.co.uk/?s%3Dmason%2Bjar&ei=n31LVdaOI5KDNtLPgbgK&bvm=bv.92765956,d.eXY&psig=AFQjCNFov37kRrP5Yq2yvZgGC2ch1A5-Mg&ust=1431097116557770
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carefully remove the lids.  Tell the students the jars are not to be 
touched or moved until the experiment is over. 
 

19.   Show students the “Formation of Coal “ video from the web 
address:   
 
http://www.wou.edu/las/physci/GS361/Fossil%20fuels/Coal.htm 
 
List questions for the video on the board.  Students should copy 
and answer these as an exit ticket for today. 
 

20.   Daily sketches should be made with notes of where the 
water is in relation to the water lines.   

21. At the end of the three week unit, have students write a 
conclusion about what happened. 

 
  

http://www.wou.edu/las/physci/GS361/Fossil%20fuels/Coal.htm
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Name _______________________ 
 

The Formation of Coal Video Questions 
 

1.  What formed the charcoal like powder in the coal?  _____________________ 
 
2.  What is the yellow in the coal?  ____________________________________________ 
 
3.  What grew rootlets?  _______________________________________________________ 
 
4.  What is a cycle of deposits?  _______________________________________________ 
 
5.  What took away the coal seam? ___________________________________________ 
 
6.  Where was the soil that formed coal?  ___________________________________ 
 
7.  Where are swamps located now in the United States?_ _________________ 
 
8.  What would block a washout?  ____________________________________________ 
 
9.  What rose for the peat deposits to become coal?   
 
 _______________________________ 
 
 _______________________________ 
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Name _______________________ 
 

The Formation of Coal Video Questions 
Answer Key 

 
1.  What formed the charcoal like powder in the coal?  _forest fires______ 
 
2.  What is the yellow in the coal?  __________pyrite__________________________ 
 
3.  What grew rootlets?  _______plants________________________________________ 
 
4.  What is a cycle of deposits?  ________ a repeated pile of sheets__________ 
 
5.  What took away the coal seam? a river washout________________________ 
 
6.  Where was the soil that formed coal?  ___________At or below sea level_ 
 
7.  Where are swamps located now in the United States?__the south______ 
 
8.  What would block a washout?  _____________sand_________________________ 
 
9.  What rose for the peat deposits to become coal?   
 
 ______heat_________________________ 
 
 ______pressure____________________ 
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PA Entrepreneurs in the Coal Industry 
 
Grade Level:  6 – 8 

 
Purpose: 
 Students will research pivotal Pennsylvania historical figures in 

the coal industry. 
 Students will create (the highest level of Blooms’ Taxonomy) a 

presentation as well as a questionnaire for their fellow classmates 
about the presentation (accountability). 

 
Goals: 
 To understand how coal came to be an integral part of 

Pennsylvania’s history. 
 To become an expert on one pivotal person in the early coal 

industry in Pennsylvania. 
 To share information with peers. 
 To practice research skills in reading and writing. 

 

Objectives: 
 To learn how to ask meaningful questions 
 To learn how to organize information that was collected into 

usable formats for writing and presentations 
 Develop research skills with the purpose of sharing what they 

have learned with others. 
 Think critically about their own presentation as well as other 

presentations through creating and answering open-ended 
questions. 

 Use a rubric to evaluate themselves and others 
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Background: 
 

“The earliest note of coal in Pennsylvania appears on a map made by 
John Pattin in about 1752, which indicates coal at a site along the 
Kiskiminetas River a few miles below the present community of 

Saltsburg on the Indiana-Westmoreland County line. The earliest record 
of actual coal mining in Pennsylvania is shown on a “Plan of Fort Pitt and 
Parts Adjacent” in 1761. Fort Pitt was located in what is now downtown 

Pittsburgh where the Allegheny and Monongahela Rivers join to form the 
Ohio River. The mine was located across the Monongahela River near the 

top of Coal Hill (now called Duquesne Heights). These early miners 
removed the first few tons of coal from the fabulous Pittsburgh seam, 

which has been called, with considerable justice, the world’s most 
valuable single mineral deposit. The first mine superintendent was Major 

Edward Ward of the Fort Pitt garrison.” 
 

Edmunds, W. E., 2002, Coal in Pennsylvania (2nd ed.): 
Pennsylvania Geological Survey, 4th ser.,  

Educational Series 7, 28 p.  
Pennsylvania web site: www.state.pa.us 

Department of Conservation and Natural Resources 
web site: www.dcnr.state.pa.us 

Bureau of Topographic and Geologic Survey web site: 
www.dcnr.state.pa.us/topogeo 

 

Pennsylvania has a rich coal history indeed.  The earliest coal mines 
predated the Revolution, the French and Indian War, and propelled 
what is now Pittsburgh to the forefront during the Industrial 
Revolution.  It is important to note in history who the people were who 
made this happen, what role geography played in Pennsylvania, and 
how the course of history was altered because of the mining of coal.  
 

“The coal industry grew slowly but steadily from those early days, 

matching the growth of American industry. The great expansion in 

coal mining took place following the Civil War, when coal powered 

the vast industrial revolution of the late nineteenth and early 

twentieth centuries. Pennsylvania’s great reserves of high-quality 

http://www.dcnr.state.pa.us/topogeo
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coal, including coking coal, were directly responsible for the 

presence of our iron and steel, chemical, glass, and metal-

fabricating industries. Much of the railroad network in 

Pennsylvania was specifically constructed to transport coal.” 
 

Edmunds, W. E., 2002, Coal in Pennsylvania (2nd ed.): 

Pennsylvania Geological Survey, 4th ser., Educational 

 Series 7, 28 p.  

Pennsylvania web site: www.state.pa.us 

Department of Conservation and Natural Resources 

web site: www.dcnr.state.pa.us 

Bureau of Topographic and Geologic Survey web site: 

www.dcnr.state.pa.us/topogeo 

 

 

Materials/Preparation: 
 *biography samples from the library 
 *computers with internet access 
 *research guide (included attached) 
 *video equipment 
 *rubric 
 *peer review (see attached below) 
 *questions as prepared by the students  
 *influential people in Pennsylvania coal handout  

 
 

Procedure: 
 

1. Display the following graph from the website for the students.  
Ask students what they notice about the graph without giving 
them any details. 
 

http://eh.net/encyclopedia/the-us-coal-industry-in-the-nineteenth-century/ 
 

http://www.dcnr.state.pa.us/topogeo
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Sources: 

Hunt’s Merchant’s Magazine and Commercial Review 8 (June 1843): 548; 
Alfred Chandler, “Anthracite Coal and the Beginnings of the Industrial Revolution,” 

p. 154. 

 
Students should see: 

 years ranging from 1822 – 1842 
 amount (graph does not list it but it is in million tons) 
 a line depicting the British Basin 
 a line depicting the British Imports 
 a line depicting Pennsylvania anthracite 
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2. Continue asking guided questions such as: 
 

 Point at the key.  Ask: 
Q:     What is the purpose of this part of the graph? 
A:     It tells the reader what they are looking at to make 
it easier to understand the graph. 
 

 Q:    What do the triangles on the Pennsylvania 
anthracite line mean? 
A:     They designate each year, i.e. 1822, 1823, 1824, 
etc. 
 
 

 Q:     Why would the graph makers not use the same 
color line for each aspect of the graph? 
A:     It makes the graph easier to read.  If all the colors 
were the same, it may get confusing which line was 
which, especially because the lines intersect for the 
British Basin and British imports. 

 
 Q:  What do you notice about the production from 

the British Basin and the mining of Pennsylvania 
anthracite? 
A:  The production from the basin went down as the 
production of the Pennsylvania anthracite steadily 
rose. 
 

 Q:    Which country was the leader in coal in 1822? 
A:    Great Britain or England 
 

 Q:    What country was the leader in coal in 1842? 
A:    The United States 
 

 Q:    Between which two years did the greatest 
production jump in Pennsylvania anthracite occur? 
A:     1824 to 1825 
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 Q:    What happened to the amount of coal imported 

after  production of coal in the British Basin 
plummeted? 
A:     The rate of import increased. 

 

3.  Show students the following photos projected on a smart board.   
Ask them who they think these people are.  Give them some time 
to talk openly and respond.  Lead them with ideas about the black 
and white photos, point out the one in the middle of the top row 
and ask how he’s dressed. 

 
http://explorepahistory.com/story.php?storyId=1-9-B&chapter=1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://explorepahistory.com/story.php?storyId=1-9-B&chapter=1
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4.  After the students have had a discussion about the photos for 

about two minutes, show them the same photos with the names 
below to help them affiliate a name with a face.   
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                Jesse Fell         Philip Ginter               Josiah White 

                  
            David Thomas         Abijah Smith                   Burd Patterson 

 

                  
                                      Jacob Cist                                 Roland Curtin 

 
 

                         
             Erskine Howard                Rev. Dr. Geissenhainer 
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5.  Tell the students that they are going to do a research project with 

a group presentation at the end about one of the ten people from 
the  
pictures. 
 

6. Distribute the attached packet to the students.  It should include: 
a)  photos of all ten men 
b) rubric 
c) peer evaluation 
d) outline of assignment 

 
7.  Go over the packet with the students.  Make sure there are no 

questions or concerns from the students for the assignment.   
 

8.  Allow them one 45 minute class period to research as a group 
and come up with a plan.  Each person is accountable for their 
research by a designated color and will be evaluated by their 
group.  Group grades will come from the rubric and class 
evaluation of presentation. 

 
9. Groups may decide what they would like to present: 

 
a) rap 
b) song 
c) skit 
d) puppet show 

 
10. Presentations must have all of the components listed on the 

rubric and be a minimum of two minutes and no longer than 
three minutes. 

 
11.  Divide the students into their groups by copying the photos 

of the people pictured above.  Cut them apart, pass out the 
pictures, and then allow the students to “find” their group mates 
by matching pictures. 
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12. Students will research day one, plan and rehearse day two, 

and present on day three.   
  

 
 

Packet for student distribution: 
 

Copy the following pages and pass out to the students. 
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Name _______________________________ 
 

Influential People on Pennsylvania Coal Industry 
 

                            
                Jesse Fell         Philip Ginter               Josiah White 

                  
            David Thomas         Abijah Smith                   Burd Patterson 

 

                  
                               Jacob Cist                                 Roland Curtin 

                         
             Erskine Howard                Rev. Dr. Geissenhainer 
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CATEGORY 4 3 2 1 

Collaboration with 
Peers 

Almost always listens 
to, shares with, and 
supports the efforts 
of others in the 
group. Tries to keep 
people working well 
together. 

Usually listens to, 
shares with, and 
supports the efforts 
of others in the 
group. Does not 
cause \"waves\" in 
the group. 

Often listens to, 
shares with, and 
supports the efforts 
of others in the 
group but 
sometimes is not a 
good team member. 

Rarely listens to, 
shares with, and 
supports the efforts 
of others in the 
group. Often is not a 
good team member. 

Speaks Clearly Speaks clearly and 
distinctly all (100-
95%) the time, and 
mispronounces no 
words. 

Speaks clearly and 
distinctly all (100-
95%) the time, but 
mispronounces one 
word. 

Speaks clearly and 
distinctly most ( 94-
85%) of the time. 
Mispronounces no 
more than one word. 

Often mumbles or 
can not be 
understood OR 
mispronounces more 
than one word. 

Preparedness Student is 
completely prepared 
and has obviously 
rehearsed. 

Student seems 
pretty prepared but 
might have needed a 
couple more 
rehearsals. 

The student is 
somewhat prepared, 
but it is clear that 
rehearsal was 
lacking. 

Student does not 
seem at all prepared 
to present. 

Time-Limit Presentation is 2 - 3 
minutes long. 

Presentation is 1:45 
to 2:00 minutes long. 

Presentation is 1:30 
to 1:45 minutes long. 

Presentation is less 
than 1:30 minutes 
OR more than 3 
minutes. 

Props Student uses several 
props (could include 
costume) that show 
considerable 
work/creativity and 
which make the 
presentation better. 

Student uses 1 prop 
that shows 
considerable 
work/creativity and 
which make the 
presentation better. 

Student uses 1 prop 
which makes the 
presentation better. 

The student uses no 
props OR the props 
chosen detract from 
the presentation. 

Content Conveyed four key 
points about their 
coal historical figure. 

Conveyed three key 
points about their 
coal historical figure. 

Conveyed two key 
points about their 
coal historical figure. 

Conveyed one key 
point about their 
coal historical figure. 

Enthusiasm Facial expressions 
and body language 
generate a strong 
interest and 
enthusiasm about 
the topic in others. 

Facial expressions 
and body language 
sometimes generate 
a strong interest and 
enthusiasm about 
the topic in others. 

Facial expressions 
and body language 
are used to try to 
generate 
enthusiasm, but 
seem somewhat 
faked. 

Very little use of 
facial expressions or 
body language. Did 
not generate much 
interest in topic 
being presented. 

Listens to Other 
Presentations 

Listens intently. Does 
not make distracting 
noises or 
movements. 

Listens intently but 
has one distracting 
noise or movement. 

Sometimes does not 
appear to be 
listening but is not 
distracting. 

Sometimes does not 
appear to be 
listening and has 
distracting noises or 
movements. 
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Group Names: _____________________________________________________________ 
 
Historical Figure: _____________________________________________________________ 
 
One question per person in your group: 
 
1. _________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________ 

by: _________________________________________________________ 

2. _________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________ 

by: _________________________________________________________ 

3. _________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________ 

by: _________________________________________________________ 

4. _________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________ 

by: _________________________________________________________ 

5. _________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________ 

by: _________________________________________________________ 
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Peer Review 

 
Evaluate each member of your group with a score from 1 (the lowest) to  
(the highest).  Print your name at the bottom.  This will be a part of their 
final grade. 
 

4 = strongly agree 
3 = agree 

     2 = somewhat agree 
1 = somewhat disagree 
0 = no evidence 

 
  
Name of other group member: 4 3 2 1 0 Total 

This person helped to plan the group 
project by focusing on the rubric. 

      

This person completed their portion of the 
group project on time. 

      

This person worked with our group and 
was not distracted by or for other groups. 

      

This person brought ideas to our group.       

Total for this group member:       

 
     

 
  
Name of other group member: 4 3 2 1 0 Total 

This person helped to plan the group 
project by focusing on the rubric. 

      

This person completed their portion of the 
group project on time. 

      

This person worked with our group and 
was not distracted by or for other groups. 

      

This person brought ideas to our group.       

Total for this group member:       
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Name of other group member: 4 3 2 1 0 Total 

This person helped to plan the group 
project by focusing on the rubric. 

      

This person completed their portion of the 
group project on time. 

      

This person worked with our group and 
was not distracted by or for other groups. 

      

This person brought ideas to our group.       

Total for this group member:       

 
  
Name of other group member: 4 3 2 1 0 Total 

This person helped to plan the group 
project by focusing on the rubric. 

      

This person completed their portion of the 
group project on time. 

      

This person worked with our group and 
was not distracted by or for other groups. 

      

This person brought ideas to our group.       

Total for this group member:       

 
  
Name of other group member: 4 3 2 1 0 Total 

This person helped to plan the group 
project by focusing on the rubric. 

      

This person completed their portion of the 
group project on time. 

      

This person worked with our group and 
was not distracted by or for other groups. 

      

This person brought ideas to our group.       

Total for this group member:       

 
 
Evaluation completed by:  (your name) ___________________________________________ 
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Research Guide: 
Each person in the group must complete the research guide below.   

 
Your name: ____________________________________________________________________ 
 
Historical figure’s name: _______________________________________________________ 
 
Where was your historical figure born? ________________________________________ 
 
In what year were the born? ___________________________________________________ 
 
What town/city/region did they move to in Pennsylvania? _____________________ 
 
Why was this person important to the coal industry? __________________________ 
 

__________________________________________________________________________________  

 
__________________________________________________________________________________ 

 
List three fun or interesting facts that you discovered about this person 
during your research.  Cite the website or source where you found your fact. 
 

1. __________________________________________________________________________________ 

 
__________________________________________________________________________________  

 
__________________________________________________________________________________  

 
2. __________________________________________________________________________________  

 
__________________________________________________________________________________  

 
__________________________________________________________________________________  

 
3.  ___________________________________________________________________________ 

 
__________________________________________________________________________________  

 
__________________________________________________________________________________  
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A Boat Load of Fun! 
How coal transformed the transportation industry 

 
Grade Level:   6 – 8 
 
Purpose: 
 Students will learn about the transportation boom that happened 

as a result of the demand for coal. 
 Students will engineer a plan, design, and then build a barge to 

carry a load in water. 
 
Goals: 
 To examine the various methods of transportation available 

during the early days of coal mining and determine what worked 
the best due to geographical circumstances. 

 To learn how demand creates opportunity for modification and 
invention. 

 To experience the engineering process in a hands-on, real world 
application using a load, metal, and water to experiment in 
designing a boat to carry the biggest load. 

 
Objectives: 
By the end of this lesson, the students will be able to: 

1.  Identify geographical features that influence transportation 
technology. 

2. Explain how demand affects and inspires new inventions. 
3. Conduct a successful engineering experiment in design from 

idea through creation to redesign. 
 

Background: 
 

“River boats first appear in history around 3,500 BC, plying 

the waters of the Tigris and Euphrates. Water travel made 

trade and growth of civilization possible. Water transport in 
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the post-colonial United States made it possible for the new 

country to grow and prosper. In fact, river transport was 

one of the first modes used in America, with a cargo of deer 

and bear hides traveling down the Mississippi in 1705.  

Next came the “flat boats” or “keelboats,” flat-bottomed 

floaters that could be easily constructed by strapping planks 

or poles together. In reality, they were little more than box-

shaped floats that needed a "push." Many were as large as 

80' X 10' and carried substantial loads. If the cargo being 

transported was raw materials like coal or timber, the boats 

could be open. If the commodity needed to be kept dry, like 

grain or furs, then a top would be created. Traveling 

downstream, even when heavily loaded, was a fairly easy 

chore; flowing with the current, and poling and rowing 

when necessary. Once at destination, many boats were 

dismantled and the wood sold for use in house building and 

other construction because it would have been a herculean 

task to row or poll back upstream. 

The "push" really became known as a "tow" and the term 

"towboat" came to mean the power boat that actually 

pushed the "tow" of barges along the river. The load of 

barges being pushed then came to be known today as the 

"tow." Modern towboats can be as long as 200' in length, 
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depending on the rivers they navigate, and can be as wide as 

50' with flat bottoms. Power from their diesel engines 

ranges from 600 to over 10,000 horsepower. 

River barges also have flat bottoms and are usually 200' long 

and 35' wide. Based on data supplied by the American 

Waterway Operators Association, the following are basic 

types of barges currently in use on U.S. rivers: 

1. The open dry cargo barge is 195' in length and has a 

capacity of 1,530 tons. These barges typically transport 

coal, steel, ore, sand, gravel, and lumber. 

2. The inland liquid cargo tank barge is longer, at 297', 

and has a capacity of one million gallons for such 

commodities as petroleum and petroleum products, 

fertilizer, and chemicals. 

3. The covered dry cargo barge is of similar size to the 

open barge (1), but is used for grain, soybeans, coffee, 

paper products, etc. or goods that must be sheltered 

from the elements. 

4. Finally, the coastal/ocean-going barge is used in 

coastal service for transport of petroleum and petro 

byproducts and even the fuel tank for NASA flights. The 

fuel barges are 550' in length and have a capacity of 



 

© 2015 EconomicsPennsylvania  
 

225,000 barrels. The hulls of ocean-going vessels are 

deeper for better stability in ocean waters. 

There are also specially created barges for special tasks. For 

example, NASA uses a special barge for transporting the 

massive space shuttle fuel tank from its manufacturer in 

Mississippi to the launch site.  

 

The U.S. Inland Waterway System is comprised of about 

12,000 miles of commercially navigable waterways that are 

maintained by the U.S. Army Corps of Engineers. IHS Global 

Insight's Commerce & Transportation Practice is in the 

process of updating its CostLine Barge Model for the Corps 

of Engineers. The updated study should be completed in the 

second quarter of 2009. 

The Corps' work consists of dredging and channel 

maintenance, as well as repair of the locks and dams along 

the waterways. Most locks and dams are quite old, requiring 
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almost constant maintenance. Excellent examples of age are 

the 37 locks and dams on the Mississippi near St. Louis that 

have an average age of 50 years. Many of these dams and 

locks are inadequate for newer, larger, heavier barge traffic. 

The typical 15-barge tow for example is around 1,200' 

long; but only three of these locks have a 1,200' capacity. 

The other locks are only 600' long. The entire system is 

comprised of 191 active locks with 237 dam chambers. 

Nevertheless, the barges provide the U.S. Supply Chain with 

enormous capacity at a relatively low cost.  

One barge has the capacity of 1,500 tons; 62,500 bushels, 

or 453,500 gallons of products. The typical 15-barge tow is 

capable of hauling 22,500 tons; 767,500 bushels; or 

6,804,000 gallons. Comparing these capacities to other 

transport modes: 

 One barge has the capacity of 15 jumbo rail hoppers or 

58 truck trailers 

 One 15-barge tow is equivalent to 2 1/4 100-car unit 

trains or 1,050 trucks! 

 

Or, expressed in a different manner: 
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 A single 15-barge tow is 1/4 mile in length 

 2 and 1/4 unit trains are 2 3/4 miles in length 

 870 truck trailer combinations stretch 34 1/2 miles, 

(allowing for 150 feet between each combo) 

Economically speaking, barge rates are almost 54% lower 

than rail and nearly 95% lower than truck rates. This 

discrepancy in rates leaves barge transport second only to 

pipelines as the most economical mode of transport today.  

Should fuel prices surge in the future as they did in the 

summer of 2008, we just may see more freight diverted to 

barge through new and innovative handling methods. An 

average tow can carry one ton, 514 miles on a gallon of 

diesel fuel, compared with the touted 202 miles by rail, and 

only 59 by truck. When it comes to commodities 

transported, barges move nearly 30% of the nation's coal, 

over 60% of all grain exports, and add an estimated $5 

billion to the U.S. economy.  

A single, 15-barge tow means that 1,050 trucks are taken 

off the U.S. highways. There are additional benefits from 

barge utilization. First, barges are the safest modes of 

transport, with few spills and fewer accidents. Newer barges 

have environmentally safe hulls in the event of spills. Rivers 
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and waterways are relatively uncongested, and 

underutilized, making traffic flow easy. Barges produce little 

pollution and noise, and the rivers are established routes. 

Barges have the potential to take trucks off the highways 

There are also drawbacks to barges. Barge traffic is slow. 

With the exception of pipelines, barges are possibly the 

slowest means of transportation. Barge operators and 

established barge customers have arguable points when fuel 

is at $5 per gallon and the roads and rails are backed-up. 

Nevertheless, a typical barge movement from Cairo, IL to 

New Orleans takes four days by barge. A trip from New 

Orleans back to Cairo takes eight days. 

Of course, there is the fact that barges rely upon, in most 

cases, other transportation to move goods to/from the river 

ports to inland destinations. Devout barge users located 

adjacent to river terminals are most fortunate in avoiding 

another handling and necessary means of transport.  

Traditionally, barge transport has been overlooked in the 

modern era. This is not to say that barges do not currently 

play an import role, and one that can become increasingly 

more important as we continue to be challenged by fuel 

costs, pollution, and congestion on today's interstate 
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highways. The railroads have always been keenly aware of 

the competitive position of barge lines , as rail operators 

must maintain their own routes and rights-of-way. Trucks 

and barge operators move over natural and/or 

governmentally supplied and maintained highways and 

rivers and locks. This argument over the ownership of 

infrastructure is on-going, yet should not impact routing 

decisions by potential barge users in the near term. barge 

movement should be considered as an alternate means of 

moving goods in the United States. 

During the height of the fuel spike last summer, discussions 

escalated about receiving increased shipments of steel via 

barge. Most steel shippers have considered barge shipping of 

their product a distant third option after truck and rail. 

Several steel executives have expressed satisfaction with 

bringing steel down the Tennessee River and one metals 

supplier has been quoted as stating that "if more mills could 

ship by water, we would buy from them." Steel Warehouse, 

based in South Bend, IN, has been utilizing barge more often 

in recent years for shipments to one facility in Chattanooga, 

TN and others where barge complexes exist. 

The major trade-off, of course, is the additional time the 

steel spends in transit. Even with that caveat, Scott 



 

© 2015 EconomicsPennsylvania  
 

Sandifer, Vice President of Superior Steel & Supply of Lake 

Charles, LA., says that his company looks to locate new 

facilities on water as a high priority. Superior has five plate-

stocking facilities located on the water or very near river 

ports: New Orleans and Morgan City, LA; Tulsa, OK; and 

Mobile, AL. Also, the new facility serving the Midwest is 

located at Port of Chicago's Iroquois Landing, offering deep 

water, rail, and truck accessibility. ” 

Thus, barges offer many advantages when they can be 

appropriately and securely fit in one's supply chain. 

Nonetheless, fuel costs alone are not enough to drive traffic 

to barge transport. The barge lines themselves must be 

proactive in demonstrating their numerous capabilities to all 

shippers able to utilize their services. The growth of freight 

once economic recovery starts will make the quick 

availability of barge capacity another advantage. 

By Charles W. Clowdis and Natasha Horowitz 

 
https://www.ihs.com/country-industry-forecasting.html?ID=106593483 

 

 

 

 

 

 

 

https://www.ihs.com/country-industry-forecasting.html?ID=106593483
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Materials/Preparation: 
  

*Transportation photos (below).  It is helpful to have these printed  
and laminated in order to arrange them on a whiteboard as well 
as for future use. 

 *Index cards (eight per student) 
 *Engineering diagram 
 *Plastic dish bins (one for each group of students) 
 *Aluminum foil.  Buy the 12 inch wide box and tear four 12X12  
   pieces per group. 
 *Water 
 *Paper towels for spills 
 *Marbles (a bag containing 500 for the class or divide the marbles  
   evenly) 
 *Notebook 
 *Barge route map 
 *Barge route map questions (below) 
 
 

Procedure: 
 

1.  Pass out the index cards to the students.  Have them put 
their names on the backs of the cards in case they get lost or 
mixed together.  
 

2.  Ask the students to name off types of transportation.  These 
might include but are not limited to: 
 

a. car  or automobile 
b. train 
c. airplane 
d. helicopter 
e. ship or boat 
f. bicycle 
g. horse 
h. on foot 
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3.   Once you have these eight, have the students write one 

mode of transportation on each index card.   
4.  Ask them to arrange them in chronological order from 

earliest form of transportation to latest form of 
transportation on their desks.  Give them a time limit of one 
minute, and they may talk with each other for peer 
assistance.   

5.  On the white board have the cards ready to show the 
students for the correct chronological order of the 
appearance of the modes of transportation.  There are dotted 
lines at the bottom of each picture to hide the dates of the 
years the mode of transportation was invented or first used 
if you would like to have the students guess. 

6.  Place the pictures in the correct chronological order to give 
students the visual of a transportation timeline.  Give the 
students time to write the dates on their cards for reference. 

7.  Read the following passage to the students: 
 

“Getting the coal to markets was a difficult and costly 

challenge but by 1829 there were four canals 

transporting anthracite.  The Schuylkill Canal and Union 

(Pennsylvania) Canal served the Philadelphia and 

Baltimore markets.  The Lehigh Canal (in conjunction 

with the Morris Canal in New Jersey) and the Delaware 

and Hudson Canal served New York.  Most of the canals 

also incorporated inclined planes and gravity railroads 

to raise coal boats, called arks, over the high ridges 

between canal segments.” 
http://www.mininghistoryassociation.org/ScrantonHistory.htm 

 

8.  Tell the students that today they are going to have to design 
a boat to carry a load of coal (marbles).  The group whose 
boat is able to float the most marbles claims the certificate(s) 
at the end of the lesson. 

http://www.mininghistoryassociation.org/ScrantonHistory.htm
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9.  Explain to the students that each group is going to get four 
sheets of aluminum foil.  Each sheet measures 12 inches by 
12 inches.  They are not to use more than one sheet to 
create a boat, as their group can modify the design of the 
first one is tested. They must create and show four 
different boats as part of their grade.  
 

10.  Show them the bin of water for testing.  They can 
design and build their boats, placing the boats in the water, 
and then adding the marbles. 
 

11.  The students will have a time limit of fifteen minutes to 
come up with the best boat design they can. 
 

12.  They need to complete the lab sheet as part of their 
work today. 
 

13.  At the end of the time limit, check to see whose boat is 
able to float the most marbles.  Issue the certificate to that 
group. 
 

14.  Have the students return to their seat an ask what they 
learn about the load in their boats.  Students should suggest 
that the flatter the boat, the more marbles they could load in.  
Ask them why that is.  They should respond with it provides 
greater surface contact with the water offering more 
buoyancy for the marbles to float.  
 

15.  Tell students that barges today are still flat bottomed 
and long.  Share with them the photos and statistics in the 
packet. 
 

16.  Complete the lab worksheet for a grade. 
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http://all-free-download.com/free-vector/download/penny_farthing_bicycle_54766.html 

 
 

Bicycle 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  

 
1790 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://all-free-download.com/free-vector/download/penny_farthing_bicycle_54766.html&ei=PCRSVa7zMOTIsATgvIGwCg&bvm=bv.92885102,d.cWc&psig=AFQjCNHz_Y-CXOasRO_tc4g1iHR0WYZQuw&ust=1431532974247971


 

© 2015 EconomicsPennsylvania  
 

 
http://www.dreamstime.com/royalty-free-stock-image-cruise-ship-image1753236 

 
Boat/Ship 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 

About 8,000 B.C. 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.dreamstime.com/royalty-free-stock-image-cruise-ship-image1753236&ei=kiRSVab9Kc3jsASAqYGACg&psig=AFQjCNEsPHjKfXirOJtJ5LoZXiediMEXCA&ust=1431533051617550
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https://www.pinterest.com/deeanatyler/svg-files/ 

 
Airplane 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 

1903 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.pinterest.com/deeanatyler/svg-files/&ei=byFSVcvCAtDjsAT274HIBg&bvm=bv.92885102,d.cWc&psig=AFQjCNGCj_DKQN6vOht1f2Xs8yd9RlbOFw&ust=1431532186735937
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http://www.freestockphotos.biz/stockphoto/14021 

 
Automobile 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 

1879 
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https://www.pinterest.com/pin/483151866244639145/ 

 
 

Horseback riding 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ 

 
Earliest evidence: 2,000 BC 

https://www.pinterest.com/pin/483151866244639145/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.pinterest.com/pin/483151866244639145/&ei=OiNSVarrOrHmsATe3oHICw&bvm=bv.92885102,d.cWc&psig=AFQjCNGsJfzbjmXzpD-P_uLZObmfu2T7yg&ust=1431532645754720
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http://www.freepik.com/free-photo/whitby-steam-train_341951.htm 

 

 
Train 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 

1804 

http://www.freepik.com/free-photo/whitby-steam-train_341951.htm
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.freepik.com/free-photo/whitby-steam-train_341951.htm&ei=MCVSVbCBG4LdsATV34CQAw&psig=AFQjCNFXtqEZXJDTlLDj5O9togZ6AHHvgA&ust=1431533222762158
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http://en.wikipedia.org/wiki/Helicopter#/media/File:Oemichen2.jpg 

 

 
Helicopter 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 

1939 
  

http://en.wikipedia.org/wiki/Helicopter#/media/File:Oemichen2.jpg
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Name _____________________________________ 
 

A Boat Load of Fun Lab Sheet 
 
A.   Fill in the blanks next to the modes of transportation with the  
       year they were first invented or used. 
 
 __________ bicycle   __________  automobile 
 
 __________ train    __________  airplane 
 
 __________ helicopter   __________  horseback riding 
 
 __________  boat 
 
B.  Plot the dates on the timeline below.  Be sure to put years next to 
the mode of transportation. 
 
 
 
 
______________________________________________________________________________ 
 
 
C.  List the materials that you used for the lab. 
 
_____________________________    _____________________________ 
 
_____________________________    _____________________________ 
 
_____________________________    _____________________________ 
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D.  In the boxes below, sketch each design you made and briefly 
write what worked/didn’t work in the box.  Include how many 
marbles were able to float in each design. 
 
  

  

 
E.  What is the engineering process?  

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________  

 



 

© 2015 EconomicsPennsylvania  
 

Engineering Process 

 

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

  

Idea based on a need 
and redesign 

Imagine a design for 
the need 

Plan based on the 
need and constraints 

Create a prototype 

Improve the design 

Share results 
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Child Labor Law Lesson Plans 

Grade Level:  6 – 8 

Purpose:   
 Students will compare and contrast both child and adult labor 

standards from early coal mining days with now. 
 Students will examine working conditions and how the regulations 

came to be. 
 Students will participate in writing a letter to demand fairness. 

 
Goals: 
 Simulate unfairness to stir the students into action. 
 To write a letter to demand fair treatment. 
 Compare and contrast adult and child labor laws in patch towns 

with today’s industry standards. 
 
Objectives: 
By the end of this lesson, the students will be able to: 
 1.  List at least three regulations that were put into place to protect  
      child and adult laborers. 

2.  Understand the shift in the labor force in the last 150 years and      
     compare and contrast with today. 
3.  Petition for change through a letter that they draft. 

 
 

Background: 
 

“Although children had been servants and apprentices throughout 

most of human history, child labor reached new extremes during 

the Industrial Revolution. Children often worked long hours in 

dangerous factory conditions for very little money. Children were 

useful as laborers because their size allowed them to move in 

small spaces in factories or mines where adults couldn’t fit, 

children were easier to manage and control and perhaps most 

importantly, children could be paid less than adults. Child laborers 
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often worked to help support their families, but were forced to 

forgo an education. Nineteenth century reformers and labor 

organizers sought to restrict child labor and improve working 

conditions, but it took a market crash to finally sway public 

opinion. During the Great Depression, Americans wanted all 

available jobs to go to adults rather than children. 

The minimal role of child labor in the United States today is one 

of the more remarkable changes in the social and economic life of 

the nation over the last two centuries. In colonial America, child 

labor was not a subject of controversy. It was an integral part of 

the agricultural and handicraft economy. Children not only worked 

on the family farm but were often hired out to other farmers. 

Boys customarily began their apprenticeship in a trade between 

ages ten and fourteen. Both types of child labor declined in the 

early nineteenth century, but factory employment provided a new 

opportunity for children. Ultimately, young women and adult 

immigrants replaced these children in the textile industry, but 

child labor continued in other businesses. They could be paid 

lower wages, were more tractable and easily managed than adults, 

and were very difficult for unions to organize.” 
http://www.history.com/topics/child-labor 

 

 

Materials/Preparation: 
 

*Several days before this lesson, coordinate with another employee   
  of the school to deliver the “change of grading policy” letter to the  
  classroom at the specified time(s). 
*Change of Grading Policy District Letter.  Format it to look like it    
  came from the administrative office of your district. 

 *Preview the video “The Fight to End Child Labor” (approximately  
   two  minutes running time) 
 *Video playing equipment to play the History Channel video “The  

http://www.history.com/topics/child-labor
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          Fight to End Child Labor” 
 *Large 5X7 index cards to be used as post cards 
 *Large sheet of paper (easel paper or white poster board) 
 *A History of Child Labor article 
 *Photos of child laborers and working conditions 
 *Three questions about the video 
  

Procedure: 
 
1.  Coordinate with someone ahead of the lesson day to disrupt 
another lesson with the delivery of the “change of grading 
policy” letter. 
 
2.    Tell the students that today they are going to learn about the 
impact of geography on politics.  Included in the packet is a 
segment that can be read to the students, as well as questions 
they can respond to on a printout.  Tell them it is for a grade and 
that these will be collected at the end of the lesson. 
 
3.      Start teaching a lesson about the impact of geography on 
politics about five minutes before you expect the letter to be 
delivered.  This will ensure that the students are busy and 
believe the scenario that is about to take place. 
 
3.   Keep reading from the piece “The impact of geography on 
Politics” until there is a disrupting knock at the door. 
 
4.      The person delivering the letter should say loudly enough 
for the students to hear that this letter needs to be read aloud as 
it includes a new district policy that goes into effect 
immediately. 
 
5.     Share the letter with the students.  Act surprised, irritated, 
and wonder how this will be fair out loud while reading.  The 
students should be mad about the new district grading policy, as 
their grades will be adversely affected.  Give them time to share 
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their feelings about the letter as it will feed nicely into them 
wanting to write letters to address the situation. 
 
6.     Ask the students what they could do.  They should suggest 
(and steer them the right way if they don’t) that they could write 
a letter, involve their parents, etc., to change the policy. 
 
7.     Tell them that you think they should write letters, but that it 
would be wise to plan what they want to say.  Explain that a well 
written letter will influence the district more than an irate, 
ranting one. 
 
8.     Ask the students what they should include.  Make a list for 
them to see.   
 
9.     Look up the address and correct spelling of the people the 
students wish to write to so that it is neat.  You can collect these 
for a grade when the students have finished writing them. 
 
10.    Tell the students they will have just about fifteen minutes 
to write their letters, as you need to get back to the lesson.  Sit 
down and write a letter yourself as the students will believe the 
scenario more if you take part. 
 
11.    At the end of the fifteen minutes, collect all the letters, 
paperclip them together, and ask them if they feel any better.  
Give the students about three minutes to talk some more, and 
then reveal that they have just been a part of a “dispute”. 
 
12.    Ask the students if they can explain what a dispute is.  
Write down for the students their words, so they can see how 
they disagreed with the new policy and took action to resolve it.  
Be sure to include what it was that they didn’t like (the new 
grading policy) and what they did to rectify the situation (wrote 
letters, included the teacher, and planned to get their parents 
involved). 
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13.    Ask the students if they can think of any time in history 
when something like this happened – if they are struggling for 
ideas, suggest the following: 
 

 Revolutionary War 
 Civil War 
 Civil rights 

 
On the posterboard/paper make two columns (don’t do this 
ahead of time): 
 
   Cause   Effect 
 
 
 
 
 
 
Make a list of causes for reference on a large sheet of paper or 
poster board and hang where visible.  Allow the students to copy 
this chart later.  Have them come up with effects of civil unrest. 
 
14.    Tell them that these are examples of disputes between and 
within countries.  What about their dispute over grades?  How 
are they similar?  How are they different? 
 
15. Share with them that this happens within and between 
companies as well between management and labor.  What 
actions can workers take to resolve labor disputes? What about 
child labor? 
 
16.   Pass out the article entitled:  A History of Child Labor.  

Students need to read the article and answer the questions 
about the article in class.   
 
17.  After the students have finished with the questions and the 
article, play the short video about the child labor camps from the 
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History Channel.  There are three questions at the bottom of the 
article questions for the video. 
 
18.    Show students pictures of the working conditions that 
laborers endured before regulations were put into place. 
 
Tell the students that since they have practiced writing a letter 
of discontent about the new grading policy, they are now going 
to be a child laborer living in 1884 asking for a change in policy.  
They need to write a postcard ‘home’ about the working 
conditions regarding child labor.  Students must include at least 
three things they wish would change about their working 
conditions.   They can have a copy of the rubric to guide them as 
they write.  The students may write on one side of the card and 
illustrate the other. If you are running short of time, this can be 
given as a homework assignment or completed the next day in 
class. 
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Article  

 

A History of Child Labor 

There was a time when many U.S. children toiled in factories for 70 

hours a week, until child labor laws went into effect in the 1900s. 

In the late 1700's and early 1800's, power-driven machines replaced 
hand labor for making most manufactured items. Factories began to 
spring up everywhere, first in England and then in the United States. 
The factory owners found a new source of labor to run their 
machines—children. Operating the power-driven machines did not 
require adult strength, and children could be hired more cheaply than 
adults. By the mid-1800's, child labor was a major problem. 

Children had always worked, especially in farming. But factory work 
was hard. A child with a factory job might work 12 to 18 hours a day, 
six days a week, to earn a dollar. Many children began working before 
the age of 7, tending machines in spinning mills or hauling heavy 
loads. The factories were often damp, dark, and dirty. Some children 
worked underground, in coal mines. The working children had no 
time to play or go to school, and little time to rest. They often became 
ill. 

By 1810, about 2 million school-age children were working 50- to 70-
hour weeks. Most came from poor families. When parents could not 
support their children, they sometimes turned them over to a mill or 
factory owner. One glass factory in Massachusetts was fenced with 
barbed wire "to keep the young imps inside." These were boys under 
12 who carried loads of hot glass all night for a wage of 40 cents to 
$1.10 per night. 
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Church and labor groups, teachers, and many other people were 
outraged by such cruelty. The English writer Charles Dickens helped 
publicize the evils of child labor with his novel Oliver Twist. 

Britain was the first to pass laws regulating child labor. From 1802 to 
1878, a series of laws gradually shortened the working hours, 
improved the conditions, and raised the age at which children could 
work. Other European countries adopted similar laws. 

In the United States it took many years to outlaw child labor. By 1899, 
28 states had passed laws regulating child labor. Many efforts were 
made to pass a national child labor law. The U.S. Congress passed two 
laws, in 1918 and 1922, but the Supreme Court declared both 
unconstitutional. In 1924, Congress proposed a constitutional 
amendment prohibiting child labor, but the states did not ratify it. 
Then, in 1938, Congress passed the Fair Labor Standards Act. It fixed 
minimum ages of 16 for work during school hours, 14 for certain jobs 
after school, and 18 for dangerous work. Today all the states and the 
U.S. government have laws regulating child labor. These laws have 
cured the worst evils of children working in factories. 

But some kinds of work are not regulated. Children of migrant 
workers, for example, have no legal protection. Farmers may legally 
employ them outside of school hours. The children pick crops in the 
fields and move from place to place, so they get little schooling. 

The Canadian provinces today have child labor laws similar to those 
in the United States. Most other countries have laws regulating child 
labor, too. But the laws are not always enforced. Starting in 1999, over 
160 countries approved an International Labor Organization (ILO) 
agreement to end the worst forms of child labor. (The ILO is a part of 
the United Nations.) The agreement came into effect in the year 2000. 
According to the ILO, the number of child laborers around the world 
has been falling. However, as of 2006, there were still 218 million child 
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laborers worldwide; 126 million of them were engaged in hazardous 
work. The ILO also runs the world's largest program to help countries 
eliminate child labor. 

 
Reviewed by Milton Fried-Amalgamated Clothing Workers of America 

 http://www.scholastic.com/teachers/article/history-child-labor 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.scholastic.com/teachers/article/history-child-labor
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Name______________________________________ 
 

A History of Child Labor Article Questions – Answer Key 
 
1.    In late 1700s and early 1800s, how were manufactured items made?   
_____________By Hand________________ 
 
2.    What was the new source of labor for factory owners to run their machines?   
_______children__________________________ 
 
3.    How many hours per day might a child work?   _______12 – 18 hours_____________ 
 
4.   How much money did six days a week earn a child?   ___$1____________________ 
 
5.   How many children were working 50-70 hours per week in 1810?   _ 
__about 2 million____________ 
 
6.   How much did 12 year old boys earn per night for carrying loads of hot glass?      
_____between 40 cents and $1.10__________ 
 
7.    What country was the first to pass child labor laws?   _____Britain________________ 
 
8.    What three things did these laws do to protect the children?   
__shortened working hours __improved condidtions_ _raised the working age_ 

 
9.    What did Congress pass in 1938?   __Fair Labor Standards Act______ 
 
10.  What three things did the answer in #9 do? 

aged 16 to work during school hours _aged 14 to work after school  
_aged 18 for dangerous work 

 
The Fight to End Child Labor Video Questions 

 
1.  What two reasons did children work?  
__no laws prohibiting it and they could be paid less__ 
 
2.  Did children get to learn their ABCs?  Why or why not?   
_no because they were working and not at school____ 
 
3.  What gave people the power for legislation?   
___unions______________________________________ 
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Name______________________________________ 
 

A History of Child Labor Article Questions 
 
1.    In late 1700s and early 1800s, how were manufactured items made?   
____________________________________ 
 
2.    What was the new source of labor for factory owners to run their machines?   
_________________________________ 
 
3.    How many hours per day might a child work?   ___________________________ 
 
4.   How much money did six days a week earn a child?   _________________________ 
 
5.   How many children were working 50-70 hours per week in 1810?   
___________________________ 
 
6.   How much did 12 year old boys earn per night for carrying loads of hot glass?      
______________________________ 
 
7.    What country was the first to pass child labor laws?   ________________________ 
 
8.    What three things did these laws do to protect the children?   

________________________ ________________________ ________________________ 
 
9.    What did Congress pass in 1938?   ________________________________________ 
 
10.  What three things did the answer in #9 do? 

________________________ ________________________ ________________________ 
 

The Fight to End Child Labor Video Questions 
 

1.  What two reasons did children work?  
_________________________________________________________________________________________________ 
 
2.  Did children get to learn their ABCs?  Why or why not?   
_________________________________________________________________________________________________ 
 
3.  What gave people the power for legislation?   _________________________________________ 
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Rubric for Child Labor Postcard 
 

Student Name ________________________________________________ 

CATEGORY 4 3 2 1 

Salutation and 
Closing 

Salutation and 
closing have no 
errors in 
capitalization and 
punctuation. 

Salutation and 
closing have 1-2 
errors in 
capitalization and 
punctuation. 

Salutation and 
closing have 3 or 
more errors in 
capitalization and 
punctuation. 

Salutation and/or 
closing are missing. 

Grammar & 
spelling 
(conventions) 

Writer makes no 
errors in grammar 
or spelling. 

Writer makes 1-2 
errors in grammar 
and/or spelling. 

Writer makes 3-4 
errors in grammar 
and/or spelling 

Writer makes more 
than 4 errors in 
grammar and/or 
spelling. 

Ideas Ideas were 
expressed in a 
clear and organized 
fashion. It was easy 
to figure out what 
the postcard was 
about. 

Ideas were 
expressed in a 
pretty clear 
manner, but the 
organization could 
have been better. 

Ideas were 
somewhat 
organized, but 
were not very 
clear. It took more 
than one reading 
to figure out what 
the postcard was 
about. 

The letter seemed 
to be a collection 
of unrelated 
sentences. It was 
very difficult to 
figure out what the 
postcard was 
about. 

Content Accuracy The letter contains 
at least 3 accurate 
facts about the 
topic. 

The letter contains 
2 accurate facts 
about the topic. 

The letter contains 
1 accurate facts 
about the topic. 

The letter contains 
no accurate facts 
about the topic. 

Picture/Drawing The picture tells a 
story relative to 
the writing on the 
other side. It is in 
black and white 
(time period). It is 
relevant to the 
time period being 
studied. 

  There is a picture 
but it is not 
relevant. 
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Children at work 

Lewis Hine, photographer for the National Child Labor Committee, recorded 

the lives and work of hundreds of children in the first decades of the 

twentieth century. Hine photographed these boys in Hickory, North Carolina, 
where they worked for the Ivey Mill Company. (Except where noted, the 

photographs in this slideshow were taken in North Carolina.) 

Lewis Wickes Hine, photographer. From the records of the United States National 

Child Labor Committee. 

 
 
 
 
 
 

http://www.learnnc.org/lp/editions/child-labor/5855
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Two young spinners 

Young girls worked the spinning machines at textile mills. This girl was 
employed by the Catawba Cotton Mills in Newton. 

Lewis Wickes Hine, photographer. From the records of the United States 
National Child Labor Committee. 

 

 

 

 

 

http://www.learnnc.org/lp/editions/child-labor/5856
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Doffers 

When the bobbins on the spinning machines were full of thread, doffers 
removed the full bobbins and replaced them with empty ones. Here, 

doffers are working at a spinning machine in a mill in Cherryville. Behind 
them are carts of full and empty bobbins. 

Lewis Wickes Hine, photographer. From the records of the United States 
National Child Labor Committee. 

 

 

http://www.learnnc.org/lp/editions/child-labor/5854
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A heavy load 

Young doffers push bins of full bobbins past the spinning machines at 
Trenton Mills in Gastonia. 

Lewis Wickes Hine, photographer. From the records of the United States 
National Child Labor Committee. 

 

 

 

http://www.learnnc.org/lp/editions/child-labor/5858
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One of the smallest doffers 

The boy in this photograph was identified as “one of the smallest doffers” 
in the Cherryville Manufacturing Company. Like most of the younger 

children in Hine’s photographs, he is barefoot. 

Lewis Wickes Hine, photographer. From the records of the United States 
National Child Labor Committee. 

 

 

 

http://www.learnnc.org/lp/editions/child-labor/5859
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Nannie Coleson, aged eleven 

Eleven year-old Nannie Coleson works as a looper, attaching the toes of 
socks, at Crescent Hosiery Mill in Scotland Neck. She is so short that the 

machine is at eye level. 

Lewis Wickes Hine, photographer. From the records of the United States 
National Child Labor Committee. 

 

 

http://www.learnnc.org/lp/editions/child-labor/5862
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Charlie and Ollie Allen 

Charlie and Ollie Allen had been working at the Harriet Cotton Mills 
when this photograph was taken. Ollie was then about ten years old. 

Hine wrote that “the sanitary conditions are frightful.” Note that the front 
porch is held up by a slab of rock. 

Lewis Wickes Hine, photographer. From the records of the United States 
National Child Labor Committee. 

 

 

http://www.learnnc.org/lp/editions/child-labor/5865
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Work on a farm 

Children in factories, like their parents, faced long hours of repetitive 
work in often dangerous conditions. But the expectation that children 

should work wasn’t new to textile mills. Farmers often had no choice but 
to use their children’s labor, and hard work was thought to build 

character. Here, an eleven year-old boy in Oklahoma walks behind a 
horse, plowing a field for peas. 

Lewis Wickes Hine, photographer. Records from the United States National 
Child Labor Committee 

http://www.learnnc.org/lp/editions/child-labor/5864
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Girls stringing tobacco 

Some farmers hired children for seasonal work. Here, three girls, aged 
eight, nine, and ten, string tobacco leaves. The ten year-old made 50 

cents a day. The farm employed 12 workers aged 8 to 14, and another 15 
who were over 15 years old. 

Lewis Wickes Hine, photographer. From the records of the United States 
National Child Labor Committee. 

  

http://www.learnnc.org/lp/editions/child-labor/5861
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Sample Letter to the Students: 
 

 
 

Dear Teachers, Parents, and Students, 
 
At our district’s board meeting held last Tuesday, it was unanimously 
decided that students can no longer earn 100% on any exam, in-class 
assignment, or homework assignment.  This grading change was 
implemented as a result of some students not having time to study 
because of extracurricular activities, jobs, or other after school matters 
that prevent the required study time.  Therefore, it was the boards’ 
decision to eliminate 100 percents from the grading scale to make it 
fair. 
 
This grading change goes into effect as of the beginning of this nine 
weeks grading period, so please adjust the current grades as necessary.  
Your child’s adjusted grades will be mailed within two weeks of this 
notification to give the teachers time to make the corrections in their 
gradebooks. 
 
If you have any questions, please call the district office at 318-555-
3320.  All questions should be directed to the district superintendent, 
Dr. __________________________. 
 
Thank you for your understanding as we amend the grading policy. 
 
Sincerely, 
Mrs. Suzy Smith 
School Board President 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://cheaper-than-tuition.com/shop/fake-high-school-diploma/&ei=AXhZVY3-H8LHsQSE4IDABA&bvm=bv.93564037,d.cWc&psig=AFQjCNFmFD468-JePE_20H0-z-M9gL51hA&ust=1432013155174367
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Mining Challenges:  Instability Causes Change 

Grade Level:  6 – 8 

Purpose:  
 Students will be able to observe through a hands-on lab the perils 

of mining due to subsidence. 
 Students will learn about the surface and subterranean effects of 

mining. 

 

Goals: 
 To demonstrate and participate safely in the hazards of mining 

(subsidence) 
 Innovate ideas to prevent subsidence  
 To experience mining difficulties under time and economic 

constraints 

Objectives: 
By the end of this lesson, the students will be able to: 
 1.  Describe first-hand the hazards associated with mining. 
 2. Explain how ore is extracted from mines – both surface and  
           underground. 
 3.  Innovate ways to overcome mining obstacles. 
 4.  Describe the economic factors (broken equipment, initial  
           equipment expense, employee cost, ore vs. waste material expense) 
 
Background: 
Mining is one of the world’s most dangerous professions.  According to 
US Bureau of Labor Statistics, it ranks as the number ten most dangerous 
job in the United States.   The following article from the website 
“MiningIQ” cites the five most dangerous hazards that miners face on a 
daily basis. 
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5 Most Dangerous Hazards That Miners Face Daily 

Mining is one of the world's most dangerous occupations. Over the 
years, many serious accidents have occurred in various parts of the 
world, often with significant loss of life. Mining is often listed as one of 
(if not the most) dangerous job (especially coal mining) each year in 
various dangerous jobs lists. 

It is without doubt that miners face many dangers on the job. Some of 
the most hazardous are listed below: 

Cave-ins 

 
One of the most common of all underground mining accidents, cave-
ins, occur for a number of reasons: 

 When the walls and ceilings of underground mineshafts have not been 
properly secured. 

 As a result of subsidence 
 If a mineshaft is excavated too deeply, cracks can occur in the floor 

and walls of the shaft weakening the structure 
 Improperly planned drill and blasting activities can cause cave-ins if 

exclusion zones are not correctly mapped.  

Gas explosions 

 
Gas explosions often occur in coal mines from a build-up of methane 
gas. Therefore, good ventilation of the work area is essential to 
prevent pockets of gas forming. This was the cause of the terrible Pike 
River explosion in 2010 which killed 29 miners. Gas levels must be 
monitored at all times and areas evacuated if levels exceed legislated 
amounts. Equipment used in coal on can be viewed as a considerable 
cost to a mining operation, due to the amount of mines must also be 
closely monitored for faults that can cause sparks and trigger 
explosions. Ventilating power required to run the systems. However, it 
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can also help reduce operational costs, as revealed in a Mining IQ 
exclusive interview with Allison Golsby. 

Vehicle or Equipment Collisions or Crushing 

Mining equipment is incredibly large, heavy and can move at fast 
speeds. With a mixture on many sites of autonomous and man 
operated machines, it can put the workers on site in great danger of 
being crushed, pinned or run over by equipment. Collision avoidance 

technology developments have helped in protecting workers from 
autonomous vehicles, but more needs to be done with training and 
health and safety awareness to ensure accidents do not continue to 
happen during routine maintenance of trucks. 

Chemical leakage 

 

Chemicals are frequently used to transform the ores from their natural 
state into usable commodities. Accidents occur when the chemicals 
are not securely stored and if miners do not follow safety procedures 
correctly. Miners working with these chemicals must also have 
adequate ventilation to prevent the risk of inhaling dangerous fumes 
and dust which can cause long-term physical damage. Acid mine 
drainage, the act of chemicals leaking from tailings dams can have 
severe effects on surrounding groundwater and ecosystems and even 
affect local communities' water systems. 

Electrocution 

 

The use of heavy electrical equipment such as drills, industrial 
machines and lighting always poses serious dangers for mining 
teams. If the mining environment is damp, workers can easily be 
electrocuted. Explosions can also easily be triggered by worn cables 
or plugs. 

 

 

http://www.miningiq.com/technical-services-production-and-logistics/articles/how-effective-mine-ventilation-can-reduce-operati/
http://www.miningiq.com/technical-services-production-and-logistics/articles/how-effective-mine-ventilation-can-reduce-operati/
http://www.miningiq.com/mine-health-safety-and-wellbeing/articles/collision-avoidance-critical-for-improving-safety/
http://www.miningiq.com/mine-health-safety-and-wellbeing/articles/collision-avoidance-critical-for-improving-safety/
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Fires 

 

Fires can occur in mines for a range of reasons, the most common 
being gas leaks, electrical faults, or the spillage of flammable 
chemicals. 

Used with permission from MiningIQ. 

http://www.miningiq.com/mine-health-safety-and-wellbeing/articles/5-most-dangerous-hazards-that-miners-face-daily/ 

 

  

http://www.miningiq.com/mine-health-safety-and-wellbeing/articles/5-most-dangerous-hazards-that-miners-face-daily/


 

© 2015 EconomicsPennsylvania  
 

Materials/Preparation: 
 *mini bread pan 
 *marble cake mixes (one mix makes four mini loaves) and  
  ingredients to    make the cakes – eggs, oil, water 
 *raisins – one snack sized box for each mini loaf 
 *red hots 
 *cotton swabs 
 *small spoons like the ones from Baskin Robbins 
 *students may use cell phone cameras for photographic evidence 
 *mining sheet in the packet 
  
 

Procedure:  
 

***AT LEAST A DAY BEFORE THE LESSON*** 
 

1. Plan ahead:  divide the class into groups of 3 or 4 per group. 
 

2. At least a day ahead of the lesson, prepare one mini cake for each 
lab group according to the package directions.  BEFORE BAKING:  
SPRINKLE RAISINS THROUGHOUT THE BATTER.  These will be 
the minerals the students will ‘mine’ for in the lab. 
 

3. Once these are prepared, allow them to cool completely.  These 
may even be frozen ahead of time and thawed the night before.  
Room temperature mining cakes will work best for the lab. 
 
 

***ON THE DAY OF THE LESSON*** 
 

 

4. Pose the essential question to the students.  Have them copy down 
in their notebooks and answer independently.  Afford students at 
least 3 minutes to copy and answer in complete sentences. 
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Essential question:  How is coal mined?  What are the dangers of 
mining? 
 

5. After the students have had independent time to copy the question 
and answer in their journals, give them about 2 minutes to share 
their answers with the tablemates.  Monitor the conversation by 
walking about the room, listen and question as appropriate.  Allow 
students to collaborate on an answer in their table groups to share 
with the class, with each student documenting the group’s theory. 
 

6.  Have the large group share out (for further details see ESL/special 
education learning strategies section).  Allow about 30 seconds 
per table group for one person at each table to share.  Have other 
students document what they are hearing. 
 

7.  Start with the scientific method. Our focus questions are “How is 
coal mined?  What are the dangers of mining?”  After the 
discussion with the students, lead them through the scientific 
method.  We had identified the problem (the essential questions), 
formed hypotheses, and now we need to follow a procedure to see 
exactly how coal is mined and what dangers the miners face as 
they are extracting the ore from the ground. 
 

8. Go through the entire lab up to the final lab sheet but not including 
that one with the students before they begin.  It is important that 
they understand the entire procedure prior to starting the mining 
experiment. 
 

9. After the ten minutes of mining is up, walk the students through 
the “After Mining Sheet”.  They are going to calculate their profit or 
their loss.  It is important for them to understand that they have a 
carrying cost for the equipment and the land they are using. 
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Cake Mining  
How is coal extracted from the Earth? 

 
 We’ve all used coal in some form:  electricity, the cement in 
the roads we drive on and the sidewalks we walk on, the steel in 
our materials, or in the fuel that runs our cars.  But where does 
that coal come from?  How is it gotten?  These are questions that as 
the consumer that you should think about. 
 Coal is used in two forms:  hard coal and brown coal. Coal that 
is mined is measured in tonnes.  A tonne is another term for metric 
ton, which weighs 2,204.6 pounds!  Worldwide there was 6.6 
billion tonnes of hard coal consumed, and 1 billion tonnes of 
brown coal consumed.   
 How is this coal mined?  In a simulation lab, you will mine coal 
from soft earth and see what problems, dangers, and waste you 
encounter.  Keep track of all that happens according to the lab 
directions for the best lab experience.  Happy mining! 
 

 
Cake Mining Lab Sheet 

 
Each group needs: 
 

 one mining cake (do not eat) 
 three cotton swabs 
 one small spoon 
 white paper with square in the middle (mining land) and the 

circle in the corner (waste land) 
 small 3 ounce cups (one per group) 
 

Each person needs: 
 pencil 
 lab packet 
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Lab Instructions: 
 

1. Gather your materials listed above and place in the center of 
your table.  Do a preliminary checklist to be sure you have 
everything.   

 
 

2. Once you have gathered your materials, you may as a group 
answer the following questions: 

 
a. Name three hazards faced by miners:    ____________________ 

____________________ 
____________________ 

b. What expenses might the miners/mining company have? 
_________________________________________________________________ 

c. What environmental problems might the miners/mining 
company encounter? 
_________________________________________________________________ 

 

 
 
 

3. You will need to place your mine (cake) in the center of the 
square on the mining paper.  Take care to not break it as the 
earth is fragile.  The rectangular area in the center if for the 
cake mine.  The oval around that is where you would like to 
contain your mine waste (crumbs). 
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4. You have been allocated enough money to mine for ten 
minutes.  You may not use your fingers to mine, but may only 
use the equipment provided to you:  the cotton swabs and the 
small spoon.   You may only use your equipment to touch the 
coal or the earth. 

 
5. Your goal is to mine as many lumps of coal (raisins) that you 

can in the allotted time.  However, you must also take care to 
not damage the environment or you will be penalized a fine  
from the Environmental Protection Agency (EPA).   
 

6. Any coal mined must go to the truck (small cup).  Each lump is 
equal to one metric tonne and your final numbers will be 
based on equipment used, time, environmental impact, and 
coal mined.    

 
7. If your cotton swab loses its cotton, you may no longer use 

that equipment.  It must be replaced with a new one from the 
teacher.  If you replace a cotton swab, your bottom line at the 
end will be affected.  Mine carefully! 
 

8. You may not clean up your paper! Wherever earth (crumbs) 
land, leave them.  However, crumbs that land off of the paper 
must be put back on the paper.  
 

9. At one minute intervals someone in your group should take a 
picture.  At the end of the lab, you should have 11 photos, 
including a before picture. 
 

  10.  When time is called, you must assess your mining.  Fill out the  
 next page after time is up.   
 
  11.  You may begin. 
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Mining Sheet 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After Mining Lab Sheet 
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Name ___________________________________ 
 
1.  Name three hazards faced by miners:   ____________________ 

____________________ 
 ____________________ 

 
2.  What expenses might the miners/mining company have? 
 
_________________________________________________________________ 
 
3.  What environmental problems might the miners/mining 
company encounter? 
 
_________________________________________________________________ 
 
Now calculate your cost/earnings: 
 
A.__________________________  X $60.62 (cost per tonne) = ______________ 
    lumps of coal (#raisins) 
 
B. __________________________ X $100    = ______________ 
      # of excavators 
 
C. __________________________ X $25    = ______________ 
 
 
Now take the number from line A, subtract the total from line B 
and line C.  This is what you earned today mining. 
 
The number from line A:  ______________ 
 
Subtract line B:  ______________ 
 

Subtract line C:    ______________  TOTAL:______________ 
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Coal Combustibility Lab 
 

Grade Level:  6 – 8 
 

Purpose: 
 Students will be able to observe coal burning in a demonstration 

lab.  This will enable the students to compare burning of coal with 
other rocks in a safe learning environment. 

 Students will compare and contrast the quality of the coal, and be 
able to make an educated statement about why the cost of coal is 
different between the varieties of coal. 

 
Goals: 
 To demonstrate the burn quality of coal. 
 Create a visual learning opportunity for students. 
 Compare and contrast the burning of coal with other rocks and 

materials. 
 
Objectives: 
By the end of this lesson, the students will be able to: 

1. Name the four types of coal. 
2. Compare the four burning qualities of the types of coal. 
3. Explain why anthracite is more expensive than lignite. 
4. Describe the value of the energy stored in each of the four 

varieties of coal. 
5. Explain how coal was formed. 

 
Background: 
 
 

“Each person in the United States  
uses 3.8 tons of coal per year.” 

-American Coal Foundation 
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Background continued: 

 Coal beds are formed under different conditions, including 
different pressure and temperature.  Different samples of coal will 
contain various levels of oxygen embedded in the coal.  Coalification, or 
coal, is divided into four major categories that each have a different 
energy value due to the carbon content inside.  If there is more carbon 
than oxygen, the harder the coal and the greater heat energy potential.   

 For instance, a lump of coal with more plant matter inside will have 
a more mineral or rocklike appearance with a lower heat energy value.  A 
lump of coal that has less plant material and more carbon will be shinier, 
harder, and have more heat energy value. 

 The following is from Western Oregon University’s webpage about 
coal: 

Lignite 

Lignite is geologically the youngest of the coal types. It is soft 

and brown in color. It is composed primarily of compressed, 

dehydrated woody material. The fixed carbon content ranges from 

about 20-35% by mass. This type of coal often is called brown 

coal. It is used mainly for electric power generation and produces 

9-17 million BTU/ton. Lignite deposits are found in Texas, 

Montana, North Dakota and the Gulf Coast region.  

Sub-Bituminous 

Sub-bituminous coal is typically dull black in color. It has a carbon 

content ranging from 35-45% and produces 16-24 million BTU/ton. 

Although the heat value of sub-bituminous coal is lower than 

bituminous, it tends to be relatively low in sulfur content and 

cleaner burning than other types of coal. This type of coal is found 

in a number of Western states and Alaska.  
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Bituminous 

Bituminous coal is soft, dark and dense. It has little water content 

and has lost most other impurities except for sulfur. It is ignited 

easily producing a smoky yellow flame, ash, and volatile sulfur 

compounds. The carbon content ranges from 45-80% and produces 

19- 32 million BTU/ton. Bituminous coal is the most commonly 

found type of coal in the U.S. with major deposits in the 

Appalachians, the Great Plains, and the Colorado Plateau. It is 

used to generate electricity and is converted to coke for use in 

the steel industry.  

Anthracite 

Anthracite has the highest carbon content (80-96%) and produces 

the most 

energy per 

ton (20-28 

million 

BTU/ton). It 

burns very 

cleanly and 

is sometimes 

called 

"smokeless" 

coal. 

Whereas 

other ranks 

of coal are 

classed as 

sedimentary rocks, anthracite is metamorphic. Anthracite forms 
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when coal deposits are exposed to abnormally high temperatures 

often resulting from tectonic mountain building episodes. 

Anthracite is a relatively rare form of coal which in the U.S. is 

found primarily in a small area of Pennsylvania. These deposits 

were formed during the Allegheny Orogeny of the Carboniferous 

Period when the the continents of North America, South America 

and Europe collided forming the supercontinent Pangea. This 

collision formed the Appalachian Mountains which at the time 

reached elevations of 15,000 to 23,000 feet burying the forming 

coal to great depths. Subsequent glacial action eroded the 

Appalachians to the highlands they are today. It is estimated that 

nearly 95% of the anthracite formed in this region eroded away 

before man began mining coal.  

http://www.wou.edu/las/physci/GS361/Fossil%20fuels/Coal.htm 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.wou.edu/las/physci/GS361/Fossil%20fuels/Coal.htm
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Materials/Preparation: 

*5 aluminum pie pans 
*lump of charcoal 
*landscape rock 
*steel wool without soap 
*paper 
*string or yarn – twelve inch piece 
*lighter 
*index cards 
*tub of water (for extinguishing flames) 
*goggles (one pair for the instructor) 
*lab sheet 
*lab notebooks 
*tongs 
*hot pad 
*five timers (students may use cell phones if (bring your own device or 
BYOD is in place) 
 
Procedure: 
  

1.  Pose the essential question to the students.  Have them copy 
down in their notebooks and answer independently.  Afford 
students at least 3 minutes to copy and answer in complete 
sentences. 
 
Essential question:  What qualities makes coal combustable? 
 

2. After the students have had independent time to copy the question 
and answer in their journals, give them about 2 minutes to share 
their answers with the tablemates.  Monitor the conversation by 
walking about the room, listen and question as appropriate.  Allow 
students to collaborate on an answer in their table groups to share 
with the class, with each student documenting the group’s theory. 

 

3.  Have the large group share out (for further details see ESL/special 
education learning strategies section).  Allow about 30 seconds 
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per table group for one person at each table to share.  Have other 
students document what they are hearing. 

 
4.  Start with the scientific method. Our focus questions are “What 

qualities make coal combustible?”  After the discussion with the 
students, lead them through the scientific method.  We had 
identified the problem (the essential questions), formed 
hypotheses, and now we need to follow a procedure to see exactly 
what makes coal combustible. 
 

5. Pass out the lab sheet for the students to answer questions as you 
do the demonstration. 
 

6. Ask the students: 
 What does combustible mean? 
 What things are combustible? (allow them to popcorn 

answers) 
 What things are not combustible? (allow them to popcorn 

answers) 
 

7. Tell them that today you are going to demonstrate the burning 
qualities of various materials. 
 

8. Go over safety with the students.  This is imperative! 
 

9.  Place the aluminum pie pans flat on a lab table.  If you need to put 
a hot pad under the pie pans to protect the table do so not.  
Students should be able to see but not close enough to touch 
(safety is paramount). 
 

10. Place a tented index card in each pie pan.  This is your starter 
material. 
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Folded index card 

 
 
 

11. Show the students each of the materials that you are going to 
attempt to burn.  They should fill in a prediction on their chart as 
to whether they think the material will burn.  After you show them 
each item, placing one item separately into the pie pans. 
 

12. Ask students to rank on their charts from one to five which 
one they think will burn the longest. 
 

13. The timers should not start timing until the item is placed in 
the pan.  The students should time from when the item starts to 
burn until the flames go out.  You may wish to start the lump of 
coal first as it will be the one to burn the longest. 
 

14. Repeat this until the last one is done.  The lump of coal may 
continue to burn.  Be sure to watch it and extinguish it using the 
water if necessary.  Do not leave any burning materials 
unsupervised. 
 

15. Ask students what qualities about each item made it burn or 
not burn. 
 

16. Show the students the First Energy animation of getting 
electricity from coal.  They need to complete the lab and video 
sheet as their exit ticket. 
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Name _______________________________ 

Lab and Video Questions 

Material Burn 
Prediction 
Yes or no 

Longest burn 
time  rank 

 1 to 5 

Time Did it burn? 
Yes or no 

     

     

     

     

     

 

Video Questions 
http://www.wou.edu/las/physci/GS361/Fossil%20fuels/Coal.htm 

1.  Generating electricity requires a ________________ source. 

2.  What three ways does coal arrive at the power plant?   
 

_________________  _________________ ________________ 
 

3.  How many hour supply is stored in bunkers?  __________________ 
 
4.  What does a pulverizer do?  _____________________________________________________ 
 
5.  What happens to the coal inside the boiler?  ___________________________________ 
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6. How hot is the steam in the boiler?  _____________________________________________ 
 
7. Where does the steam go after the boiler?  _____________________________________ 
 
8.  Where does the steam go after the turbine? ___________________________________ 
 
9.  What do they do with the steam after it comes from the generators? 
 
_________________________________________________________________________________________ 
 
10. Do natural draft towers have any moving parts? _____________________________ 
 
11. Fly ash is removed with a _________________ process. 
 
12. Sulfur dioxide is removed with a chemical reaction using __________________. 
 
13. What absorbs the sulfur dioxide? _____________________________________________ 
 
14. What is one of the waste products turned into for building called? 
 
_________________________________________________________________________________________ 
 
15.  Where can fly ash be stored?___________________________________________________ 
 
16. What is fly ash used for in recycling? __________________________________________ 
 
17. What steps down the power of electricity from power lines?  _______________ 
 
18. _______________ gas contains nitrogen oxide emissions. 
 
19. What is nitrogen oxide mixed with to clean it? _______________________________ 
 
20. What makes up 80% of the air we breathe? __________________________________ 
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Just the Facts, Ma’am! 

Grade Level:  6 – 8 

Purpose:   

 Students will read about the coal industry numbers from 2007 
through 2011 and interpret data. 

 Students will compare and contrast data from the coal industry in 
the United States to make an infographic. 

 

Goals: 

 To share real-world industry data with the students. 
 Create a visual graph of the states’ coal production in the United 

States. 
 Compare and contrast coal production in the United States first 

through a reading assignment then in an infograph. 
 

Objectives: 

By the end of this lesson, the students will be able to: 
      1.  Find data in a real-world table. 
      2.  Apply information gained in a new infograph to be shared. 
      3.  Share information about coal production in the United States. 
      4.  Answer a Document Based Question (DBQ) in preparation for  
 future nonfiction based assessments, such as the AP exams. 
 

Background: 

“When you are not practicing, remember, 

 someone somewhere is.  

 And when you meet him, he will win.”  

- Ed McCauley 
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Background, continued: 

 Data.  It’s everywhere.  Students need to learn how to interpret 
data and make sense of what they see in an organized way.  Using the 
Coal Alliance’s “Coal Hard Facts” to present factual, real-world 
information to students, this lesson will take that data one step further.  
Students will use this data to create an infographic to share with fellow 
students in a visual aid. 

 Nonfiction material and data are a part of daily work life.  
Regardless of what profession students aspire to, data will be a part of 
their career.  Incorporating these skills early will enable students to 
become efficient and concise later in life.  

“For years, we've known that the amount of independent reading 

students do contributes to their reading skills. Students who read 

more tend to learn more vocabulary, become more proficient 
readers, find reading more enjoyable, and thus continue to read 

more and become ever better readers (Stanovich, 1986). Poor 

readers, on the other hand, tend to read less and lose ground. 

Over time, these differences create a widening gulf in learning. 

Students at the 90th percentile of reading volume (reading 21.1 

minutes a day) encounter 1.8 million words a year, while students 

in the 10th percentile (reading less than one minute per day) read 

only 8,000 words a year (Cunningham & Stanovich, 2001).” 

http://www.ascd.org/publications/educational-leadership/dec12/vol70/num04/Nonfiction-Reading-
Promotes-Student-Success.aspx 

 Using data from the Coal Alliance’s “Coal Hard Facts” offers the 
students factual data that is relevant to the material they are learning.  
Keeping the information real is fundamental to a student’s success:  
with practice comes proficiency. 

 “Coal production in the United States increased only slightly during 

2011, rising approximately 0.4 percent from its 2010 level. This 

represents the second year in a row of modest increases after falling 

sharply during 2009. Exports led the way for gains in production as U.S. 

http://www.ascd.org/publications/educational-leadership/dec12/vol70/num04/Nonfiction-Reading-Promotes-Student-Success.aspx
http://www.ascd.org/publications/educational-leadership/dec12/vol70/num04/Nonfiction-Reading-Promotes-Student-Success.aspx
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coal shipments to other countries climbed to their highest level in two 

decades while domestic coal consumption for electricity generation fell. 

 Pennsylvania reached its  all-time high  for bituminous  coal  

production in 1918, with 177 million tons. The Commonwealth’s total 
1918 output of 277 million tons of both anthracite  and bituminous coal 

set a record for  production  by any state,  which  stood  until 1996 when  

Wyoming eclipsed it with a total output of 278 million tons. 

 Pennsylvania’s  bituminous coal  production  slightly  increased  for  

the year, with the majority of the increase coming from surface mining. 

Underground mining still dominated production, accounting for almost 

80   percent of total output, with Greene County accounting for 77 

percent of total underground bituminous production. The six coal 

producing counties — Somerset, Armstrong, Clearfield, Greene, Indiana, 

and Cambria — accounted for nearly 56 million tons of production, or 93 

percent of the state’s total. Employment from Bituminous coal 

production grew by more than 11 percent in 2011, reaching 

employment levels not seen since 2001.” 

      -PA Coal Alliance “Coal Hard Facts” 
 

Materials/Preparation: 
 
*Pennsylvania Coal Alliance “Coal Hard Facts” page 12 
*Questions about Pennsylvania Coal Alliance “Coal Hard Facts” page 12 
*Pencils 
*One sheet of posterboard per group 
*Five different colored stickers:  red, green, blue, yellow, orange.  The 
stickers can be any shape, but must be all the same.   
*Permanent markers, one black one per group for labeling. 
 

Procedure: 
 

1. Pose the essential question to the students.  Have them copy down 
in their notebooks and answer independently.  Afford students at 
least 3 minutes to copy and answer in complete sentences. 
 
Essential question:  Which state in the United States produces the 
most coal?  How do we know? 
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2. After the students have had independent time to copy the question 
and answer in their journals, give the students about 2 minutes to 
share their answers with the tablemates.  Monitor the 
conversation by walking about the room, listen and question as 
appropriate.  Allow students to collaborate on an answer in their 
table groups to share with the class, with each student 
documenting the group’s theory. 

 
3.  Have the large group share out (for further details see ESL/special 

education learning strategies section).  Allow about 30 seconds 
per table group for one person at each table to share.  Have other 
students document what they are hearing. 

 

 Start with the scientific method. Our focus questions are “Which 
state in the United States produces the most coal?  How do we 
know?” 
 

We had identified the problem (the essential questions), formed 
hypotheses, and now we need to follow a procedure to see exactly 
which state in the United States produces the most coal and how 
do we know. 
 

4. Pass out page 12 from the Pennsylvania Coal Alliance’s Coal Hard 
Facts.   
 

5. Tell the students that this is part of a larger document that was 
created to share facts about the coal industry. 

 
6. Ask students what they notice about the document.  Keep a list on 

the whiteboard of what they notice.  They should see items such 
as: 

 Title 
 Unit of Measurement 
 State names 



 

© 2015 EconomicsPennsylvania  
 

 Key  
 Year 
 Picture 
 A caption 
 Totals 
 Web Address 

 
7. Ask them the questions from the worksheet included in the lesson.  

Be sure to keep asking guiding questions and afford them time to 
write down their answers. 
 

8. Examples of a variety of charts are included for the year 2007 for 
Louisiana, Mississipi, Maryland, Alaska, Tennessee, and Oklahoma 
for reference. 

 
9. Walk the students through the group project sheet.  Ask if there 

are any questions, and make yourself available to help the 
students as they do their group work. 
 

10. Students may only get their group work question sheet 
AFTER they have completed their infographic.  They must show 
you this in order to get the questions and complete them as a 
group. 
 

11. Point out to the students that at the bottom of the question 
sheet is a “Whodunnit best?” question.  The students can fill this in 
for the group member who worked the hardest and gave the best 
effort. 
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Name _____________________________ 

 

America’s Coal Production Questions 

 

1.  What is the title of this page?  ______________________________________ 

 

2.  What is the title of the chart?  ______________________________________ 

 

3.  What is the title of the graph? ______________________________________ 

 

4.  Which state had the greatest coal production in 2007?  ________________ 

 

5.  Which state had the least coal production in 2009? ___________________ 

 

6.  What unit is used to measure coal production in the chart?_____________ 

 

7.  In the graph how are the years counted? _____________________________ 

 

8.  What unit is used to measure coal production in the graph?_____________ 

 

9.  In which year did Wyoming have the greatest coal production? __________ 

 

10. In which year did Pennsylvania have the greatest coal production? ______ 

 

11. In which year did the United States have the most coal mined? _________ 

 

12.  List the top six producing states and their amounts for year 2011. 

 

State Thousands of tons 
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Name _____________________________ 
 

America’s Coal Production Questions for Group Work 
 
1.  What year does your group have?  __________________________________ 
 
2.  List the states from most to least in thousands of tons for that year.  Be 
careful!  Montana and Texas are sometimes listed in the reverse order 
for amount of production. 
 

State Thousands of tons 
  
  
  
  
  
  

3.  Your group needs to create an infographic for an easy visual of the 
information for your group year.  You can decide how best to present the 
information:  a pie graph, bar graph, circle graph, etc.  As a group decide 
which would display and be visually appealing for the information above. 

4. Your group must include: 

 Title 
 Unit of Measurement 
 State names 
 Key – what colors mean  
 Year 
 Group names 
 Picture 
 A caption 

5.  Get the second page of questions from your teacher after you have 
completed your infographic.  Show that to your teacher to get the 
questions. 
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Name _____________________________ 
 

America’s Coal Production Questions for Group Work 
Questions for your Infographic 

1.  What is the title of your page?  _____________________________________ 

 

2.  What is the title of your chart?  _____________________________________ 

 

3.  Which state had the greatest coal production for your year? ____________ 

 

4.  Which state had the least coal production in that year?_________________ 

 

5.  What unit is used to measure coal production in the chart?_____________ 

 

6.  In your graph how are the years counted? ____________________________ 

 

7.  What unit is used to measure coal production in the graph?_____________ 

 

8.  Copy your chart from above. 

 

State Thousands of tons 

  

  

  

  

  

  

Group members names: 

__________________________________   __________________________________ 

__________________________________   __________________________________ 

__________________________________   __________________________________ 

WHODUNNIT BEST?   Let me know which group member(s) gave the best 
effort!  If you think it was you, tell me why!   (Use the back of this paper.) 
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Energy Generation from Coal 

Grade Level:  6 – 8 

Purpose: 

 Students will observe that heat can be turned into energy in a 
video about turbines. 

 Students will create a pinwheel to go above a burning candle to 
see how heat causes movement. 

Goals: 

 To introduce students to turbines. 
 Create a visual tool through a hands-on lab to see first hand how 

heat generates movement. 
 Compare and contrast various student designs to determine 

which pinwheel moved fastest/most. 
 

Objectives: 
By the end of this lesson, the students will be able to: 

1. Discuss the transfer of energy from heat to movement. 
2. Describe how a turbine generates electricity. 
3. Relate how the burning of coal creates electricity. 

 

Background: 
 

Coal and Electricity 
Modern life would be unimaginable without reliable, affordable 
electricity. It lights our houses and streets, and it powers the equipment 
in our offices and the machinery in our factories.  

 

Converting to Electricity 
 

When coal arrives at a power plant, it is pulverized into a fine powder. 
The pulverized coal is blown into the combustion chamber of a boiler, 
where it is burned at an extremely high temperature. The boiler is lined 
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with water-filled tubes, and the heat energy produced converts the water 
into steam. 
The high-pressure steam is passed into a turbine containing thousands 
of propeller-like blades, causing the turbine shaft to rotate at high speed. 
A generator, consisting of wound wire coils, is mounted at one end of the 
turbine shaft, and electricity is generated when the coils are rapidly 
rotated in a strong magnetic field.  Continuing improvements in power 
station design and the development of new combustion technologies 
allow more electricity to be produced from less coal. This is known as 
improving thermal efficiency. 
 

Materials/Preparation: 
 
*Turbine video 
*Turbine video questions 
*Aluminum foil 
*Brass brads 
*4 Heavy card stock index cards 
*Candle or charcoal briquette 
*Lighter 
*Wooden skewers (twelve inches long) 
*Engineering graphic 
*Water or fire extinguisher  
*Lab directions projected for the students to see 
 

Procedure: 
 

1. Pose the essential question to the students.  Have them copy down 
in their notebooks and answer independently.  Afford students at 
least 3 minutes to copy and answer in complete sentences. 
 
Essential question:  How does coal generate electricity? 
 

2. After the students have had independent time to copy the question 
and answer in their journals, give the students about 2 minutes to 
share their answers with the tablemates.  Monitor the 
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conversation by walking about the room, listen and question as 
appropriate.  Allow students to collaborate on an answer in their 
table groups to share with the class, with each student 
documenting the group’s theory. 

 
3.  Have the large group share out (for further details see ESL/special 

education learning strategies section).  Allow about 30 seconds 
per table group for one person at each table to share.  Have other 
students document what they are hearing. 

 
4.  Start with the scientific method. Our focus questions are “How 

does coal generate electricity?”  After the discussion with the 
students, lead them through the scientific method.  We had 
identified the problem (the essential questions), formed 
hypotheses, and now we need to follow a procedure to see exactly 
how coal generates electricity. 
 

5. Ask students what a turbine is.  Give them time to answer and 
hypothesize. 
 

6. Tell the students that first we are going to watch a video about 
turbines.  The video has an excellent explanation of Energy 101 – 
asking first how many people it takes to turn on a lightbulb. 
 

The link for the video is:  
 

https://www.youtube.com/watch?v=20Vb6hlLQSg 
 

7. Tell the students to pay particular attention to the section on 
power plants and what they notice about the components in the 
power plants.  (They are spinning from the heat of the steam.)  
 

8. Before showing them the video, pass out the video questions and 
read through them with the students so they know what they are 
looking for as they watch the video.   
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9. Pay particular attention to the section of the video at 1:52 until 
2:08.  Pause the video and ask the students what they noticed 
about the movement of the parts inside the turbine.  (They spin.)  
Play it again for the students so they understand that this is 
important information. 
 

10.    After the video, tell the students that they each will create a    
turbine. Ask them again what turbines do.  (They spin.)  Where have 
students seen these?   
 

 windmills 
 boat propellers 
 fans 
 plane propellers 
 car engines 

 

11. Show the materials to the students that they will be allowed to 
use.   
 

 aluminum foil 
 card stock 
 wooden skewer ( tell the students that these are sharp and 

should not be used for poking). 
 brass brads 

 

       12.  Ask them what they will need to make it spin.  Students should  
     respond with wind or some heat power.  Inform them that you are       
     using a candle or charcoal briquette. 
 

       13. The students are permitted to help one another, but should  
       create a turbine of their own.   
 

       14.  The students should follow the directions below.  Go over the  
 directions from the packet with the students.  Do this as a group. 
 

       15. Build one with the students.  You will need to test your design  
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         over the flame for them.  If you wish to have them test theirs, you  
         may do so if time allows.  The instructor should be the one to hold  
        the turbine over the flame to test the design. 
 

       16. Students should be able to see the turbines turning due to either  
       wind or heat energy. 
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Name_______________________ 
 

 
How many people does it take to turn on a lightbulb? 

 
 
1.  Where do our natural resources for power come from? __________________ 
 
2.  What kind of process is required to turn coal into power?  ________________ 
 
3.  Where does the majority of electricity come from? ______________________ 
 
4.  What turns propellers in a turbine? __________________________________ 
 
5.  What converts mechanical energy in a turbine? _________________________ 
 
6.  Can we store large amounts of electricity? _____________________________ 
 
7.  How does electricity come from the power plant? _______________________ 
 
8.  How many grids does the United States have? __________________________ 
 
9. What do substations do? ___________________________________________ 
 
10. Where do the lines in come in to your house? _________________________ 
 
Draw what a turbine does: 
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Lab Directions: 

 

1.  Draw your turbine blade design on one index card.  Think about propellers 

on a boat or plane.  What do they look like? 

 

 

 

     Pencil Lines 

 
 
 
 
 
 
 
 
 
 
 
 

Index Card 
 

Yours can be any shape! 
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2. Cut out the shape on the one index card. 
 
 

 

 

 

     Pencil Lines 

 
 
 
 
 
 

 
Cut out the shape on the pencil lines. 
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2.  Trace the new shape to the three other index cards. No you should have a 
total of four the same shape. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

© 2015 EconomicsPennsylvania  
 

3. Carefully wrap these triangles completely in aluminum foil.   
 Why would we wrap these in foil? 
 What happens if we add too much foil? 
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4.  Carefully fold one point to the corner of the opposite end of the blade. 
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5.  Do this to all four of your blades so you end up with a shape something 
like this: 
 
 

 
 
 

Secure in the middle with the brass brad.  Attach to the straw with the brad.  
You may blow on this to test your design.  Does it spin? 
 
 
 
 
 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.pinterest.com/pin/401453754254346483/&ei=phFWVd3iEsupgwTb5oCACw&bvm=bv.93564037,d.eXY&psig=AFQjCNExvNrieE_lUJYQbNLN-pfnSfFAaw&ust=1431790324570424
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Clean Coal:  What’s in the Air We Breathe? 
 

Grade Level:  6 – 8 

 
Purpose: 
 Students will be able to see pollutants from the air through a 

hands-on lab collecting samples. 
 Students will compare and contrast NASA images in a web quest 

to see how regulations have influenced and affected the air we 
breathe. 

 

Goals: 
 Create a visual aid to show students the particles in the air we 

breathe. 
 Compare and contrast NASA images of air pollution to show how 

industry regulations are working to decrease pollution 
 Inspire students to think of their carbon foot print and what they 

can do to reduce it. 
 

Objectives: 
By the end of this lesson, the students will be able to: 

1. Name some regulations that reduced the amount of air pollution. 
2. Conduct a successful experiment to see particles in the air that we 

breathe. 
3.  List things that everyone can do to reduce pollution. 
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Background: 
 
“We do not inherit the earth from our ancestors, 

rather we borrow it from our children.” 
-Native America Proverb 

 
Clean coal technology has evolved over the years as scientists have 
developed efficient methods to capture pollutants in coal before they can 
escape into the atmosphere.  
 
 
 

Sulfur 
 

Sulfur is a yellowish substance making up 3 to 10 percent of coal’s 
weight. It is removed simply by crushing coal into small pieces and 
washing it. Typically, this is done by feeding the crushed pieces into a 
water-filled tank, where coal floats to the surface while the sulfur 
impurities sink to the bottom. 
But not all the sulfur is removed by washing.  All coal-burning power 
plants built since 1978 are required to have a special device installed 
that cleans the remaining sulfur from coal’s combustion before it exits 
the smokestack. The technical name for this device is a flue gas 
desulfurization unit, but it is more commonly known as a scrubber 
because it “scrubs” the sulfur out of the smoke released by coal-burning 
boilers. 
 

How scrubbers work.  
 

Most scrubbers rely on limestone. When crushed and processed, 
limestone will absorb sulfur gases similar to how a sponge absorbs 
water. The limestone is typically mixed with water and sprayed into the 
coal combustion gases, or flue gas.  The limestone captures the sulfur in 
the gas and forms a wet paste, similar in consistency to toothpaste that 
prevents the sulfur from escaping. 



 

© 2015 EconomicsPennsylvania  
 

 
Nitrogen (NOx)   
 
Nitrogen is the most common part of the air we breathe; in fact, it makes 
up about 80 percent of it.   Normally, nitrogen atoms float in the air 
chemically joined to each other. But when air is heated — as when coal is 
burned — the nitrogen atoms break apart and join with oxygen, forming 
nitrogen oxides. 
Once in the air, nitrogen oxide becomes a regulated pollutant. The best 
way to prevent nitrogen oxide from getting into the air is by not allowing 
it to form in the first place. To accomplish this, coal is burned in burners 
where there is more fuel than air. Under these conditions, most of the 
oxygen in the air combines with the fuel rather than with the nitrogen. 
The burning mixture is then sent to another combustion chamber where 
the process is repeated until all the fuel is burned. This process is called 
staged combustion, since the coal is burned in stages. Approximately 75 
percent of all large coal-burning boilers in the United States use these 
types of burners. 

http://media.wix.com/ugd/203afb_61168e5b0c80447eacde44b1ab669d9a.pdf 

 
Materials/Procedure: 
 
*Petroleum jelly 
*Five sheets of 8 ½ by 11 white card stock  
*Pencils 
*Permanent marker 
*Plastic wrap 
*A copy of the article from the Pennsylvania Coal Alliance “Coal is Clean” 
*Whiteboard 
*Dictionary (one for each student) 
 

Procedure: 
 

1. Pose the essential question to the students.  Have them copy down 
in their notebooks and answer independently.  Afford students at 
least 3 minutes to copy and answer in complete sentences. 
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Essential question:  What is in the air we breathe? 
 

2. After the students have had independent time to copy the question 
and answer in their journals, give the students about 2 minutes to 
share their answers with the tablemates.  Monitor the 
conversation by walking about the room, listen and question as 
appropriate.  Allow students to collaborate on an answer in their 
table groups to share with the class, with each student 
documenting the group’s theory. 

 

3.  Have the large group share out (for further details see ESL/special 
education learning strategies section).  Allow about 30 seconds 
per table group for one person at each table to share.  Have other 
students document what they are hearing. 

 

4.  Start with the scientific method. Our focus questions are “What is 
in the air we breathe?”  After the discussion with the students, lead 
them through the scientific method.  We had identified the 
problem (the essential questions), formed hypotheses, and now 
we need to follow a procedure to see exactly what is in the air we 
breathe. 
 

5. Tell the students that you are going to set up a demonstration lab 
to see what particles are in the air we breathe. 
 

6. Label one side of the card stock as “control” (figure 1).  Ask the 
students what the control is in an experiment. Give them time to 
answer, and write control on the whiteboard. 
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Fig. 1 

 
 
 
 
 
 
 

7.  Ask them what a variable is in an experiment.  Give them time to 
answer, and write variable on the board.  Write “variable” on the 
other side of the sheets of the white card stock (figure 2). 
 
 
 
 
 
 
 
 
 
 
 

Take the ¼ cup measure and 
fill with Vaseline or 
petroleum jelly.  Tell the       
       students you are using 
the same amount on each 
paper.  Ask them why.   
       (The students should tell 
you that you are adding a 
variable to the  
       experiment if you use 
different amounts.) 
1.  

 
 
 
 Control 
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Figure 2 
 
 

8. Draw a line across the middle to separate the two sides. 
 

9. Take the 1 tablespoon measure and fill with Vaseline or petroleum 
jelly.  Tell the students you are using the same amount on each 
side of the paper.  Ask them why.  (The students should tell you 
that you are adding a variable to the experiment if you use 
different amounts.) 

 
 
 
 
 
 
 
 

Take the ¼ cup measure and 
fill with Vaseline or 
petroleum jelly.  Tell the       
       students you are using 
the same amount on each 
paper.  Ask them why.   
       (The students should tell 
you that you are adding a 
variable to the  
       experiment if you use 
different amounts.) 
2.  

 

control 

variable 
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                                                       Figure 3 
              
 

10. On the “control” side paper, smear with tablespoon of Vaseline or 
petroleum jelly.  It should be smoothed out and come within one 
inch of the edge. (Figure 3) 

 
11. After smearing the “control” side, cover it with plastic wrap 

completely.  You can staple the edges down to keep the edges 
tight. 
 

12. Do all three of the “control” sides first to minimize air 
exposure. 
 

 

 
 
 

 

variable 

control 
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13. Next, on the “variable” side, follow the same procedure.  
However, do not cover the variable sides with plastic wrap.  This is 
the side that will be exposed to the air for testing. 

 
14. Ask the students where they think the best exposure would 

be for air particles.  Encourage them to think about filtration into 
the school, the air system that is there (furnace or air conditioner), 
and that perhaps somewhere outside would be better.  (Do one in 
the school for easy access). 
 

15. As a group, place the experiment papers in and around the 
school.   Label each one with the location of placement.  Make a 
note in the notebooks where each one was placed. 
 

16. Leave these up for at least a week.  Inform the school that 
you are doing air testing and these will be up and should not be 
touched. 
 

17. At the end of the week, gather the cards and bring them back 
to the classroom.   
 

18. Show the students what they look like returning to the 
classroom.  Ask questions such as: 
 

o Why do the papers look different from when we first 
placed them outside? 

o What do you notice about the control sides vs. the 
variable sides? 

o What do you see in the petroleum jelly on the variable 
side?  Do you see that on the control side?  Why? 

 
 

19. Distribute the “Coal is Clean” from the Pennsylvania Coal 
Alliance’s “Coal Hard Facts”.  Students should independently read 
the nonfiction paragraph and then answer the following questions.  
The questions should be written on the white board and copied 
down with the answers.  This is the student’s exit ticket. 
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A. Look up negligible.  What is the definition? 
B. What two elements are in steady decline? 
C. What was installed in smokestacks to clean the coal? 
D. What is the title of the chart? 
E. What unit of measurement is used in the chart? 
F. What do you notice about sulfur and nitrogen from the 

chart? 
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Your Quest, Should You Choose to Accept It? 
A Webquest About Clean Coal 

 
Purpose:   
 Students will be able to see the impact of regulation through NASA 

images in a web quest. 
 Students will compare and contrast maps to interpret data 

collected over a period of forty years. 
 

Goals: 
 To enable students to explore the internet through digital literacy 

skills. 
 Create a timeline of the results of industry regulation in the coal 

industry . 
 Compare and contrast images for similarities and differences of 

satellite imagery. 
 

Objectives: 
By the end of this lesson the students will be able to: 

1. Successfully navigate the internet while searching for specific 
information. 

2. Research a specified topic. 
3. Locate the United States on a relief image. 
4. Discuss the regulatory impacts of emission reduction in the coal 

industry. 
 

Background: 

Federal Environmental Laws that Govern U.S. Mining  

More than three dozen federal environmental laws and regulations 
cover all aspects of mining. The following list includes some of those 
major laws. In addition, each state has laws and regulations that 
mining companies must follow. 
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 National Environmental Policy Act - requires an 
interdisciplinary approach to environmental decision 
making. 

 Federal Land Policy and Management Act - prevents 
undue and unnecessary degradation of federal lands. 

 Clean Air Act - sets air quality standards. 
 Federal Water Pollution Control Act (Clean Water Act) - 

directs standards for surface water quality and controlling 
discharges to surface water. 

 Safe Drinking Water Act - directs standards for quality of 
drinking water supplied to the public (states are primary 
authorities) and regulating underground injection 
operations. 

 Solid Waste Disposal Act - regulates generation, storage 
and disposal of hazardous waste and manages solid, non-
hazardous waste (states). 

 Comprehensive Environmental Response, Compensation 
and Liability Act -requires reporting of hazardous substance 
releases and inventory of chemicals handled. 

 Toxic Substance Control Act - requires regulation of 
chemicals that present risk to health or environment. 

 Endangered Species Act - lists threatened plants and 
animals; protection plans mandated. 

 Migratory Bird Treaty Act - protects nearly all bird species. 
 Surface Mining Control and Reclamation Act - regulates 

coal mining operations and reclamation. 

Other laws that impact mining include: 

 the Rivers and Harbors Act, 
 the Federal Mining Law, 
 the National Historic Preservation Act, 
 the Law Authorizing Treasury's Bureau of Alcohol, Tobacco 

and Firearms to Regulate Sale, Transport and Storage of 
Explosives, and 

 the Federal Mine Safety and Health Act 
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Close up of nitrogen dioxide in the Northeast U.S. averaged over 2005. 

(NASA)  

 
 
 
 

Close up of nitrogen dioxide in the Northeast U.S. averaged over 2011. 

(NASA) 
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Close up of nitrogen dioxide in the Ohio River Valley averaged over 2005. 

(NASA) 

 
 
 

Close up of nitrogen dioxide in the Ohio River Valley averaged over 2011. 
(NASA)  

 
 



 

© 2015 EconomicsPennsylvania  
 

Satellite data show that the Los Angeles area has seen a 40 percent decrease 

in nitrogen dioxide between the 2005-2007 (left) and 2009-2011 (right) 

periods. (NASA) 

 
 

Satellite data show that Philadelphia has seen a 26 percent decrease in 

nitrogen dioxide between the 2005-2007 (left) and 2009-2011 (right) 

periods. 
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Satellite data show that New York City has seen a 32 percent decrease in 

nitrogen dioxide between the 2005-2007 (left) and 2009-2011 (right) 

periods. (NASA) 

 
 

Satellite data show that Atlanta has seen a 42 percent decrease in nitrogen 

dioxide between the 2005-2007 (left) and 2009-2011 (right) periods. 

(NASA) 
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These images show how nitrogen dioxide in the San Francisco Bay area 

changed between the 2005-2007 (left) and 2009-2011 (right) periods. 

(NASA) 

 
Satellite data show that Chicago has seen a 43 percent decrease in nitrogen 

dioxide between the 2005-2007 (left) and 2009-2011 (right) periods. 

(NASA) 
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These images show nitrogen dioxide in Tampa, averaged over 2005 (left) 

and 2011 (right). (NASA) 

 
 

Satellite data show that Houston has seen a 24 percent decrease in nitrogen 

dioxide between the 2005-2007 (left) and 2009-2011 (right) periods. 

(NASA) 
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Satellite data show that Denver has seen a 22 percent decrease in nitrogen 

dioxide between the 2005-2007 (left) and 2009-2011 (right) periods. 

(NASA) 
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Materials/Preparation: 
 

*As of the date of this printing, all of the web sites listed in the webquest 
were working sites.  Before beginning this lesson, please check the sites 
using the addresses listed for sites that may have changed. 
*Computers 
*Directions for web quest 
*Pencils 
 

Procedure: 
 

1.  Pose the essential question to the students.  Have them copy 
down in their notebooks and answer independently.  Afford 
students at least 3 minutes to copy and answer in complete 
sentences. 
 
Essential question:  What are regulations?  How have regulations 
impacted the environment since they were imposed? 
 

2. After the students have had independent time to copy the question 
and answer in their journals, give the students about 2 minutes to 
share their answers with the tablemates.  Monitor the 
conversation by walking about the room, listen and question as 
appropriate.  Allow students to collaborate on an answer in their 
table groups to share with the class, with each student 
documenting the group’s theory. 

 
3.  Have the large group share out (for further details see ESL/special 

education learning strategies section).  Allow about 30 seconds 
per table group for one person at each table to share.  Have other 
students document what they are hearing. 
 

4.  Our focus questions are “What are regulations?  How have 
regulations impacted the environment since they were imposed? 
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5. We need to do some investigating to find out exactly what 
regulations are and how they have impacted the environment 
since the regulations were imposed. 
 

6. Share with the students that in order to find out the answers to the 
essential questions, they will be going on a quest.  This quest will 
be done using computers, pencils, and a guide. 
 

7. The quest will be completed on the computer and due at the end of 
the class. 
 

8. Read the web quest through with the students to ensure there 
aren’t any questions. 
 

9. Students may work independently or in pairs. 
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Name _____________________________ 
 

The Quest for Coal 
 
 

Remember to copy each web address exactly as you see it or you will not end 
up on the correct page. 

 
Type in the web address: 
  

http://www.nma.org/index.php/federal-environmental-laws-that-govern-u-s-mining 
 

1.  List three federal laws that govern mining listed on this page: 
 
      __________________________________ 
      

      __________________________________ 
      

      __________________________________ 
      

2.  At the top of this page  there  are the  initials   “NMA”.     What   does    this  
     abbreviation stand for? 
 
     ______________________________________________________________________________ 
 
3.  What does the Endangered Species Act do? 
 
     ______________________________________________________________________________ 
 
Type in the web address: 
 

http://www.betterwithcoal.com/#!coal-facts/cmv 

 
4. According to this page,  how much  of the  United States’ power comes from  

     coal?  _________________ 
 
5.  According to this page, how much of Pennsylvania’s power comes from  

    coal?   _________________ 
 

http://www.nma.org/index.php/federal-environmental-laws-that-govern-u-s-mining
http://www.betterwithcoal.com/#!coal-facts/cmv
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Scroll down to the bottom of the page.  Find the publication entitled: 
“Pennsylvania’s Coal Hard Facts”.  Click that. 
 
Once the PDF is downloaded, go to page 34 of the PDF. 
 
6.  What does SMCRA stand for?   ___________________ 
 
Look on page 35 of the PDF.   In the middle of the page in blue “Operation 
Scarlift” is written. 
 
7.  What is “Operation Scarlift”? _________________________________________________ 
 
Under the “Re-Mining” section on page 35, there is a paragraph that discusses 
land reclamation.   
 
8.  How much money has been spent on land reclamation in Pennsylvania 

between 2006 and 2011? _______________________________________________________ 

 

Type in this web address: 

http://www.weather.com/science/environment/news/nasa-photos-us-air-
pollution-decline-20140630 
 
There is an article on the page below the map.   
 
9.  In the article, there is something that is called “OMI”.  What does this 

abbreviation mean?  _____________________________________________________________ 

 

10. What is the air pollutant the article refers to in the NASA images that is 

shown to be in decline? _________________________________________________________ 

 

11.  At the bottom of each of the images there is a color key.  Why do they 

give this to you? _________________________________________________________________ 

 

http://www.weather.com/science/environment/news/nasa-photos-us-air-pollution-decline-20140630
http://www.weather.com/science/environment/news/nasa-photos-us-air-pollution-decline-20140630
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12.  What region of the United States is shown in image #1?  __________________ 

 

13.  Image #5’s caption states that nitrogen dioxide levels decreased.  By 

what percentage did they go down? _______________________________________________ 

 

14.  How much have Atlanta’s nitrogen dioxide levels decreased?  _____________ 

 

15.  Does San Francisco’s 2009/2011 image show any nitrogen dioxide?______ 

 

16. In image #10, what is the large black area at the top? _______________________ 

 

17. What state is shown in image #11? ___________________________________________ 

 

18. In all of the images, what region has seen the greatest decrease in 

nitrogen dioxide levels since 2005? _______________________________________________ 

 

19. In image #6, what body of water is on the right of the image?  _____________ 

 

20.  In the article below the images, there is a scientist who comments on the 

images.  What is his name? ________________________________________________________ 

 

In the space below, write a three sentence conclusion that you made after 
looking at the images. 
 
_________________________________________________________________________________________

_________________________________________________________________________________________

________________________________________________________________________________________ 
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Reclamation of Land 
A Comparison of Mining Techniques 

 

Grade Level:  6 – 8 
 

Purpose:   
 Students will be able to compare and contrast surface with 

underground mining through a hands-on simulation using two 
varieties of chocolate chip cookies. 

 Students will be able to see how difficult repairing damage is. 
 Students will examine various regulations affecting mining 

today. 
 

Goals: 
 To show students how difficult “clean” mining is. 
 Create a learning experience for students to become miners 

through a hands-on simulation of mining chocolate chips. 
 Compare and contrast surface with underground mining. 

 
Objectives: 
By the end of this lesson the students will be able to: 

1. List the pros and cons of both surface and underground mining. 
2. Conduct a successful experiment to compare and contrast surface 

and underground mining. 
3. Create a visual aid comparing and contrasting surface and 

underground mining. 
 

Background: 
 
The definition of land reclamation as defined by OECD in their Glossary 
of Statistical Themes is: 
 

 “Land reclamation is the gain of land from the sea,  or 

wetlands,  or other  water bodies, and restoration of productivity 
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or use  to lands that   have   been  degraded  by  human  activities  

or  impaired  by natural phenomena.” 
  Glossary of Environment Statistics, Studies in Methods, Series F, No. 67, United Nations, New York, 1997.  

 

 
The primary purpose of mine reclamation is to restore land that has 
been mined and is no longer stable for use.  Mine reclamation is done 
once the mining has been completed; however, the planning for 
reclamation begins before the mine is started through the issuance of 
bonds.  Mine reclamation can be the restoration of the environment or 
the development of the land for industrial or commercial use. 
 
The following is an excerpt from the Commonwealth of Pennsylvania’s 
Department of Environmental Protection “Fact Sheet:  Alternative 
Abandoned Mine Land Reclamation Programs”: 
 
 
Since Pennsylvania gained primary control of its mining program from 
the federal government in 1982, the Commonwealth has led the nation in 
identifying and addressing abandoned mine land problems that affect 
public health, safety and the environment. Abandoned mine lands in 
Pennsylvania constitute a significant liability for the citizens of the 
Commonwealth while funds available through the federal Surface Mining 
Control and Reclamation Act of 1977 are limited.  To address the limited 
funds and to better serve the citizens of the Commonwealth, the 
Department of Environmental Protection (DEP) has developed 
innovative approaches to achieve more reclamation of abandoned coal 
mine sites without costing taxpayers additional money. 
 

http://www.dep.state.pa.us/dep/deputate/minres/factsheets/fs2320.pdf 
 

 

Materials/Preparation 
 
*Crunchy chocolate chip cookies (one per student) 
*Chewy chocolate chip cookies (one per student) 
*EL Fudge Cookies or other kind of cookie with a hole in the center (one 
per  student) 
*Toothpicks (two per student) 

http://www.dep.state.pa.us/dep/deputate/minres/factsheets/fs2320.pdf
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*Pen 
*White printer paper (one per student) 
 
 

Procedure: 
 

1. Pose the essential question to the students.  Have them copy down 
in their notebooks and answer independently.  Afford students at 
least 3 minutes to copy and answer in complete sentences. 
 
Essential question:  What is mine reclamation? 
 

2. After the students have had independent time to copy the question 
and answer in their journals, give them about 2 minutes to share 
their answers with the tablemates.  Monitor the conversation by 
walking about the room, listen and question as appropriate.  Allow 
students to collaborate on an answer in their table groups to share 
with the class, with each student documenting the group’s theory. 

 
3.  Have the large group share out (for further details see ESL/special 

education learning strategies section).  Allow about 30 seconds 
per table group for one person at each table to share.  Have other 
students document what they are hearing. 

 

4.  Start with the scientific method. Our focus questions are “What is 
mine reclamation?”  After the discussion with the students, lead 
them through the scientific method.  We had identified the problem 
(the essential questions), formed hypotheses, and now we need to 
follow a procedure to see exactly what mine reclamation is. 
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5. Pass out two white sheets of paper to each student. Fold sheets of 
white printer paper in half hamburger style.  (Figure 1) 

 
Figure 1 

6. Have the students fold the paper in half again down the center.  
(Figure 2) 

 
 

 
Figure 2 

 
7. Have the students  unfold the  paper  so  it  resembles the  figure   
above.  They should cut down one of the unfolded fold lines to the 
halfway mark only. (Figure 3) 

fold 
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Figure 3 
 
 
8.  Refold along the long crease and lay on the table in front of you with    
     the cut side facing   up.  Label  the  left  side of one sheet “SURFACE”     
     and  the  right  side “UNDERGROUND”.  Insert the second sheet of  
     paper into the first sheet so you have a foldable. You  should  have    
     something that   looks   like   this: 
 
 
 
 
 
 
  

Fold line 
 

Cut line 
 

 

SURFACE UNDERGROUND 
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9.  Pass the crunchy chocolate chip cookies out one per student.  Have 
them trace the cookie on the inside of the flap labeled “surface”. 
 
10. Tell the students they have  ten minutes  and one  auger  (paperclip)  
and one pick ( toothpick).  Their goal is to harvest as many chocolate 
chips as they can without damaging the cookie.   
 
11. Any crumbs that land outside of their tracing circle should be left 
there  
       until time is up.  
 
12. When time is up, have the students trace any and all crumbs that 
are outside of the mine circle, as well as count the chocolate chips. 
 
13.  Once they have traced all the crumbs, they then need to fill in the 
holes from the chips they extracted with the crumbs.   
 
14.  Ask them what is the same about the mine before and after as well 
as what they notice that is different. 
 

15.  On the top flap, the students should have the word “SURFACE”.  On 
the second page, they should have the mine tracing.  On the third page 
(which isn’t cut) the students should write the word “similarities” and 
on the fourth page they should write the word “differences”. 
 
16.  After they have finished mining the first cookie, have them put the 
second chewy cookie on the right side of the foldable.   
 
17.  Trace the cookie outline. 
 
18.  Lay the cookie with the hole in the middle on top of the chewy 
cookie.  The hole is the mine shaft, and they may only enter from the 
hole to get chocolate chips.  The top cookie may not be moved. 
 
19.  The students will have ten minutes to mine chocolate chips again. 
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20.  Tell the students they have  ten minutes  and one  auger  
(paperclip)  and one pick ( toothpick).  Their goal is to harvest as many 
chocolate chips as they can without damaging the cookie. 
 
21.  At the end of ten minutes, they need to trace the crumbs that fell 
outside of the mining circle, as well as how many chocolate chips they 
got. 
 
22.  Have the students remove the top cookie and examine the chewy 
cookie’s damage.  What is similar to the surface mine?  What is 
different.   
 
23.  They should write down what they see that’s similar and what is 
different.  Write down what damage occurred and how many chips they 
were able to extract from each. 
 
24.  The students should fill in the holes with any crumbs that fell out.  
What do they notice about the surface vs. the underground mine that 
has been filled in?   
 
25.  Complete the foldable.  Be sure their names are on the back! 
 
26.  Show the students the pictures from the actual mines.  They should 
be able to have a real world connection from their mines to the photos. 
 
27.  Ask the students: 
 

o Which one yielded more coal? 
o  Which one caused the most damage to the earth? 

 
28.  Students can turn in their foldables as their exit tickets. 
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Surface coal mining in Wyoming 
(http://en.wikipedia.org/wiki/Coal_mining) 

 
  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Coal_mining&ei=KZxXVevXLdHfsATq8YHgAQ&bvm=bv.93564037,d.cWc&psig=AFQjCNHcOgoBY6_lt-SP3LS1bVdbG5b7gg&ust=1431891366514813
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Surface coal mine in India. 
(http://en.wikipedia.org/wiki/Coal_mining) 

 
 

 
 

  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Coal_mining&ei=nZxXVYSkIabmsAS7oIGwBA&bvm=bv.93564037,d.cWc&psig=AFQjCNEC6t3D5b_vV5eVNUzWx8fYe5Lc3A&ust=1431891478528838
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Underground mine in Belgium 
"0 Frameries - Charbonnage de Crachet Picquery (1)" by Jean-Pol 

GRANDMONT - Own work. Licensed under CC BY-SA 3.0 via Wikimedia 
Commons - http://commons.wikimedia.org/wiki/File:0_Frameries_-

_Charbonnage_de_Crachet_Picquery_(1).JPG#/media/File:0_Frameries_-
_Charbonnage_de_Crachet_Picquery_(1).JPG 

  

http://commons.wikimedia.org/wiki/File:0_Frameries_-_Charbonnage_de_Crachet_Picquery_(1).JPG#/media/File:0_Frameries_-_Charbonnage_de_Crachet_Picquery_(1).JPG
http://commons.wikimedia.org/wiki/File:0_Frameries_-_Charbonnage_de_Crachet_Picquery_(1).JPG#/media/File:0_Frameries_-_Charbonnage_de_Crachet_Picquery_(1).JPG
http://commons.wikimedia.org/wiki/File:0_Frameries_-_Charbonnage_de_Crachet_Picquery_(1).JPG#/media/File:0_Frameries_-_Charbonnage_de_Crachet_Picquery_(1).JPG
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Underground mine in Canada 
 

http://www.gloriousbygone.com/c/americas/northern-
america/canada/atlas-coal-mine/2-1-156-3625 

  

http://www.gloriousbygone.com/c/americas/northern-america/canada/atlas-coal-mine/2-1-156-3625
http://www.gloriousbygone.com/c/americas/northern-america/canada/atlas-coal-mine/2-1-156-3625
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.gloriousbygone.com/c/americas/northern-america/canada/atlas-coal-mine/2-1-156-3625&ei=o51XVdjiO8fbsATMm4LADg&bvm=bv.93564037,d.cWc&psig=AFQjCNHcOgoBY6_lt-SP3LS1bVdbG5b7gg&ust=1431891366514813
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Top Coal Consuming and Producing  
Countries 

of the World 
 

Grade Level:  6 – 8 
 

Duration:  This is a two day lesson. 
 

Purpose: 
 Students will research using nonfiction literature about the 

world’s top coal producing and consuming countries.   
 Students will present their information to the class using open-

ended questions as a guide. 
 Students will work as a collaborative group with a peer review 

and group evaluation. 
 

Goals: 
 Research as a collaborative group with the purpose of presenting 

the information. 
 Create a visual aid to share with classmates to inform. 
 Generate open-ended questions to pose to classmates for 

assessment and check for understanding. 
 Evaluate peers’ contribution and accuracy during and after the 

lessons. 
 

Objectives: 
By the end of this lesson the students will be able to: 

1. Name the top coal producing and consuming countries in the 
world. 

2. Explain the supply and demand (economic supply chain) of coal. 
3. Use a map to show at least one top producing and consuming 

country in the world. 
 

Background: 
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“International demand for coal is only going in one direction: up.  The 
IEA's latest five-year outlook predicts coal consumption will grow at an 
average 2.3 per cent per year. The world will burn almost nine billion 
tonnes of coal per year by 2018, the agency predicts.  Despite efforts 
from the Chinese government to encourage more efficient use of 
energy and more power from renewables, China will account for nearly 
60 per cent of the predicted growth.   

China: the centre of the coal world 

Coal demand grew by 170 megatonnes around the world in 2012, 
according to the report, or 2.3 per cent of annual consumption. China 
accounted for 97 per cent of that increase.  

China is now importing roughly as much seaborne coal as the rest of the 
world combined - and its coal consumption is expected to grow by 
another 17 per cent over the next five years. Overall, China alone will 
account for half the expected growth in coal demand to 2018, as this 
chart shows: 

 

http://www.iea.org/newsroomandevents/pressreleases/2013/december/name,45994,en.html
http://www.iea.org/newsroomandevents/speeches/131216_MCMR13_launch_presentation_Sadamori.pdf
http://www.iea.org/newsroomandevents/speeches/131216_MCMR13_launch_presentation_Sadamori.pdf
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Source: IEA presentation  

Even that startling growth is a slight downgrade from previous 
predictions. The country's government is making efforts to reduce its 
dependency on coal and use energy more efficiently - for example by 
introducing new carbon trading systems in seven separate regions.  

But the IEA says these efforts are likely to be at least partially offset by 
the growth of China's middle class, which is demanding more and more 
power. So while coal demand will grow a bit slower, it's still going up.  

In 2011, China, India and Indonesia's coal consumption for power 
generation alone was higher than the entire OECD coal demand.   

But China still uses about the same amount of coal per head as 
Germany and Denmark - and it uses about half as much coal per person 
as the USA. In India, each person still uses about an eighth of the 
amount of electricity than someone living within the OECD. Given vast 
coal availability, the IEA says that it's not surprising that the 
governments of China, India, Indonesia and Vietnam will rely on coal to 
provide their population with electricity.  

Who's exporting where 

Coal is largely a domestic energy source, according to the IEA. Less than 
17 per cent of global demand is traded internationally, with the rest 
being produced at home.  

But the amount of coal that's traded around the world is increasing - 
it's doubled in the last five years. Over the next five years, the IEA 
predicts that it will increase even more, and that more coal will be 
imported from west to east:  

http://www.iea.org/newsroomandevents/speeches/131216_MCMR13_launch_presentation_Sadamori.pdf
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Materials/Procedure: 
 
*Chart from website “The Carbon Brief” 
*Copies of the top ten coal country’s flags, copied and cut apart so there 
is enough for one per person 
*Posterboard – one sheet per group 
*Markers 
*Computers 
*Research guide – one per student 
*Pencil 
*Clip boards 
*Web resrource: 
*Peer evaluations:  one for each member of the students’ groups 
 
http://www.mining-technology.com/features/featurecoal-giants-the-
worlds-biggest-coal-producing-countries-4186363/ 
 
 

http://www.carbonbrief.org/media/257300/screen-shot-2013-12-16-at-104204.png
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Procedure: 
1. Pose the essential question to the students.  Have them copy down 

in their notebooks and answer independently.  Afford students at 
least 3 minutes to copy and answer in complete sentences. 
 
Essential question:  What are the top coal consuming and coal 
producing countries of the world?  What is the future of supply and 
demand? 
 

2. After the students have had independent time to copy the question 
and answer in their journals, give them about 2 minutes to share 
their answers with the tablemates.  Monitor the conversation by 
walking about the room, listen and question as appropriate.  Allow 
students to collaborate on an answer in their table groups to share 
with the class, with each student documenting the group’s theory. 

 
3.  Have the large group share out (for further details see ESL/special 

education learning strategies section).  Allow about 30 seconds 
per table group for one person at each table to share.  Have other 
students document what they are hearing. 
 

4. Our focus questions are “What are the top coal consuming and coal 
producing countries of the world?  What is the future of supply and 
demand?”  After the discussion with the students, lead them 
through the procedure for today’s lesson.  We had identified our 
focus question (the essential questions), formed hypotheses, and 
now we need to follow find out what the top coal consuming and 
producing countries are, and what the future demands are 
expected to be. 
 

5. Show students the chart entitled “Coal Demand in China and the 
Rest of the World” from the internet on the smart board.  The 
chart is pictured below.   
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6. Ask students the following questions: 
 What is the title of the graph? 
 What year does the graph start? 
 What kind of graph is it? 
 What does the blue line show? 
 What does the red line show? 
 What has the world’s demand done in the graph? 
 What has China’s demand done in the graph? 
 Which one has grown more? 
 Why might China’s demand be growing more than the rest of 

the world’s? 

 
 

7. After discussing the graph, tell the students they are going to 
become an expert on one country in the world.  As experts, they 
will work together in a group to research, collect data, and present 
their findings to their classmates on a poster.   
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8. Each group will research one country.  They must create a graph 
similar to the one shown above depicting that country’s coal use 
since 1980.  Tell the students they are all starting in the same year 
so our data is consistent as we meet in the forum. 

 
9. There is a research sheet included in the plan.  The students each 

need to fill one out completely, and will be held accountable for 
their portion of the information gathered.   

 
10. Each person in the group must generate one question that 

starts with one of the following open-ended questioning words: 
 

 who 
 what 
 why 
 how 
 when 
 where 

 
          These questions will be included given to the teacher to include to 
check for understanding in a gallery walk the next day.  Students will 
answer the questions generated for a grade. 

 
11. Peer evaluations within each group will be completed as part 

of their final grade. 
 

12. The teacher will fill out a rubric to grade the final product.  
The poster should include: 
 
 Country name 
 Location (on which continent it is found) 
 Population 
 Amount of coal consumed since 1980 
 Amount of coal produced since 1980 
 How much coal it is anticipated will be used 
 Country’s flag 
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 Country’s capitol 
 Students may add other information that they would like to 

include 
 

13. Students will work in groups of two or three.  In order to 
divide the students, print off the pages with the flags of the top 
coal producing countries on them.  Cut them apart and distribute 
the flags.  Give students one minute to find the people in the class 
who have the same flag.  These students will be their group. 
 

14.  The students will create a poster board of information with 
the items listed above as well as on their research guides.   

 
15. On the following day the students will do a gallery walk.  Set 

up the posters around the room, pass out the questions that the 
students generated, and have them answer silently. 
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  China      China 
 
 

      
  China           United States 
 
 
 

     
United States             United States 

 

     
  India       India 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://chinaflag.facts.co/chineseflagof/chinaflag.php&ei=HJlYVaLGAcjjsASnj4F4&bvm=bv.93564037,d.cWc&psig=AFQjCNFAH7ANQaQDbCkQKr6ObYvJOoF0RQ&ust=1431956120336986
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://chinaflag.facts.co/chineseflagof/chinaflag.php&ei=HJlYVaLGAcjjsASnj4F4&bvm=bv.93564037,d.cWc&psig=AFQjCNFAH7ANQaQDbCkQKr6ObYvJOoF0RQ&ust=1431956120336986
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://chinaflag.facts.co/chineseflagof/chinaflag.php&ei=HJlYVaLGAcjjsASnj4F4&bvm=bv.93564037,d.cWc&psig=AFQjCNFAH7ANQaQDbCkQKr6ObYvJOoF0RQ&ust=1431956120336986
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.smithsonianmag.com/smart-news/where-would-you-put-a-51st-star-on-the-us-flag-457179/&ei=8plYVbPdA8q1sQT0nIC4DQ&bvm=bv.93564037,d.cWc&psig=AFQjCNF935wACnKHw7zMir7SJWTzry6T9Q&ust=1431956328386096
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.smithsonianmag.com/smart-news/where-would-you-put-a-51st-star-on-the-us-flag-457179/&ei=8plYVbPdA8q1sQT0nIC4DQ&bvm=bv.93564037,d.cWc&psig=AFQjCNF935wACnKHw7zMir7SJWTzry6T9Q&ust=1431956328386096
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.smithsonianmag.com/smart-news/where-would-you-put-a-51st-star-on-the-us-flag-457179/&ei=8plYVbPdA8q1sQT0nIC4DQ&bvm=bv.93564037,d.cWc&psig=AFQjCNF935wACnKHw7zMir7SJWTzry6T9Q&ust=1431956328386096
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mapsofindia.com/maps/india/national-flag.htm&ei=mZpYVfbsILSCsQTs2IOYAw&bvm=bv.93564037,d.cWc&psig=AFQjCNF36ibUEintdgsQ4AyjPihMMp1jxw&ust=1431956498516559
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mapsofindia.com/maps/india/national-flag.htm&ei=mZpYVfbsILSCsQTs2IOYAw&bvm=bv.93564037,d.cWc&psig=AFQjCNF36ibUEintdgsQ4AyjPihMMp1jxw&ust=1431956498516559
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  India       Japan 
 

      
  Japan       Japan 
 

    
  South Korea      South Korea 
 

  
  South Korea     

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mapsofindia.com/maps/india/national-flag.htm&ei=mZpYVfbsILSCsQTs2IOYAw&bvm=bv.93564037,d.cWc&psig=AFQjCNF36ibUEintdgsQ4AyjPihMMp1jxw&ust=1431956498516559
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mapsofworld.com/flags/japan-flag.html&ei=jaBYVa_9D-3hsAT5n4CICA&psig=AFQjCNGmEtO0I-vG-COhnua-xCypb2DTMw&ust=1431958018832551
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mapsofworld.com/flags/japan-flag.html&ei=jaBYVa_9D-3hsAT5n4CICA&psig=AFQjCNGmEtO0I-vG-COhnua-xCypb2DTMw&ust=1431958018832551
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mapsofworld.com/flags/japan-flag.html&ei=jaBYVa_9D-3hsAT5n4CICA&psig=AFQjCNGmEtO0I-vG-COhnua-xCypb2DTMw&ust=1431958018832551
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.worldatlas.com/webimage/flags/countrys/asia/skorea.htm&ei=J6FYVZCmFK7msAT02IDQAg&psig=AFQjCNGw-4wzCsG5orKCaBcw31cDz3iL2Q&ust=1431958106434475
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.worldatlas.com/webimage/flags/countrys/asia/skorea.htm&ei=J6FYVZCmFK7msAT02IDQAg&psig=AFQjCNGw-4wzCsG5orKCaBcw31cDz3iL2Q&ust=1431958106434475
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.worldatlas.com/webimage/flags/countrys/asia/skorea.htm&ei=J6FYVZCmFK7msAT02IDQAg&psig=AFQjCNGw-4wzCsG5orKCaBcw31cDz3iL2Q&ust=1431958106434475
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       Indonesia      Indonesia 
 

       
 

 Indonesia      Russia 
 

   
  Russia       Russia 
 
 

http://en.wikipedia.org/wiki/File:Flag_of_Russia.svg
http://en.wikipedia.org/wiki/File:Flag_of_Russia.svg
http://en.wikipedia.org/wiki/File:Flag_of_Russia.svg
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_Indonesia&ei=yptYVb26CKmIsQTmiIKYCw&psig=AFQjCNEtCDc_LEXg12saP8vTvj5RfKWQIg&ust=1431956802723626
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_Indonesia&ei=yptYVb26CKmIsQTmiIKYCw&psig=AFQjCNEtCDc_LEXg12saP8vTvj5RfKWQIg&ust=1431956802723626
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_Indonesia&ei=yptYVb26CKmIsQTmiIKYCw&psig=AFQjCNEtCDc_LEXg12saP8vTvj5RfKWQIg&ust=1431956802723626
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  South Africa     South Africa 
 

    
 South Africa      Germany 
 
 

    
  Germany     Germany 
 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_South_Africa&ei=QZ1YVYetFvT7sASDzYKYAw&bvm=bv.93564037,d.cWc&psig=AFQjCNGsdl-7uXmVTT-aqo80I2021e6t_g&ust=1431957180101506
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_South_Africa&ei=QZ1YVYetFvT7sASDzYKYAw&bvm=bv.93564037,d.cWc&psig=AFQjCNGsdl-7uXmVTT-aqo80I2021e6t_g&ust=1431957180101506
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_South_Africa&ei=QZ1YVYetFvT7sASDzYKYAw&bvm=bv.93564037,d.cWc&psig=AFQjCNGsdl-7uXmVTT-aqo80I2021e6t_g&ust=1431957180101506
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_Germany&ei=i51YVZzAE7OasQSwnIGoBA&bvm=bv.93564037,d.cWc&psig=AFQjCNFhRpZ8js9AigwtF_X5c3dCAA_pYg&ust=1431957254962340
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_Germany&ei=i51YVZzAE7OasQSwnIGoBA&bvm=bv.93564037,d.cWc&psig=AFQjCNFhRpZ8js9AigwtF_X5c3dCAA_pYg&ust=1431957254962340
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_Germany&ei=i51YVZzAE7OasQSwnIGoBA&bvm=bv.93564037,d.cWc&psig=AFQjCNFhRpZ8js9AigwtF_X5c3dCAA_pYg&ust=1431957254962340
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  Poland        Poland 
 

   
  Poland     Kazakhstan  
 
 

   
  Kazakhstan         Kazakhstan 

 
 
 
 
 
 
 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_Poland&ei=6p1YVaG9M-uwsAT-i4EY&bvm=bv.93564037,d.cWc&psig=AFQjCNGFhTuyVDUGS7QIkkKUHFpZRHsTMg&ust=1431957351646080
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_Poland&ei=6p1YVaG9M-uwsAT-i4EY&bvm=bv.93564037,d.cWc&psig=AFQjCNGFhTuyVDUGS7QIkkKUHFpZRHsTMg&ust=1431957351646080
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Flag_of_Poland&ei=6p1YVaG9M-uwsAT-i4EY&bvm=bv.93564037,d.cWc&psig=AFQjCNGFhTuyVDUGS7QIkkKUHFpZRHsTMg&ust=1431957351646080
http://en.wikipedia.org/wiki/File:Flag_of_Kazakhstan.svg
http://en.wikipedia.org/wiki/File:Flag_of_Kazakhstan.svg
http://en.wikipedia.org/wiki/File:Flag_of_Kazakhstan.svg
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Name ________________________ 
 

Student Research Guide 
Top Coal Producing Countries 

 
1.   Country Name:  ____________________________________________________________ 
 
2.   In the box, draw a picture of the country’s flag. 
 
 
 
 
 
 
 
 
 
 
 
 

3.  What is this country’s capitol? 
 

4. What is this country’s population? __________________________________________ 
 

5. On what continent is this country located? _________________________________ 
 

6. How much coal has this country consumed since 1980? __________________ 
 

7. How much coal has this country produced since 1980? ___________________ 
 

8. How much coal is predicted this country will use? ________________________ 
 

9. Any other information you would like to include? ________________________ 
 

Write your question about your information here.  Remember to start with 
who, what, why, how, when, or where.  

___________________________________________________________________________________

___________________________________________________________________________________ 
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Name __________________________________________/Personal Evaluation 

CATEGORY 4 3 2 1 

Use of Class Time Used time well 
during each class 
period. Focused on 
getting the project 
done. Never 
distracted others. 

Used time well 
during each class 
period. Usually 
focused on getting 
the project done 
and never 
distracted others. 

Used some of the 
time well during 
each class period. 
There was some 
focus on getting 
the project done 
but occasionally 
distracted others. 

Did not use class 
time to focus on 
the project OR 
often distracted 
others. 

Graphics -Clarity Graphics are all in 
focus and the 
content easily 
viewed and 
identified from 6 ft. 
away. 

Most graphics are 
in focus and the 
content easily 
viewed and 
identified from 6 ft. 
away. 

Most graphics are 
in focus and the 
content is easily 
viewed and 
identified from 4 ft. 
away. 

Many graphics are 
not clear or are too 
small. 

Required Elements The poster includes 
all required 
elements as well as 
additional 
information. 

All required 
elements are 
included on the 
poster. 

All but 1 of the 
required elements 
are included on the 
poster. 

Several required 
elements were 
missing. 

Labels All items of 
importance on the 
poster are clearly 
labeled with labels 
that can be read 
from at least 3 ft. 
away. 

Almost all items of 
importance on the 
poster are clearly 
labeled with labels 
that can be read 
from at least 3 ft. 
away. 

Several items of 
importance on the 
poster are clearly 
labeled with labels 
that can be read 
from at least 3 ft. 
away. 

Labels are too 
small to view OR 
no important items 
were labeled. 

Attractiveness The poster is 
exceptionally 
attractive in terms 
of design, layout, 
and neatness. 

The poster is 
attractive in terms 
of design, layout 
and neatness. 

The poster is 
acceptably 
attractive though it 
may be a bit 
messy. 

The poster is 
distractingly messy 
or very poorly 
designed. It is not 
attractive. 

Title Title can be read 
from 6 ft. away and 
is quite creative. 

Title can be read 
from 6 ft. away and 
describes content 
well. 

Title can be read 
from 4 ft. away and 
describes the 
content well. 

The title is too 
small and/or does 
not describe the 
content of the 
poster well. 

Graphics - 
Relevance 

All graphics are 
related to the topic 
and make it easier 
to understand. All 
borrowed graphics 
have a source 
citation. 

All graphics are 
related to the topic 
and most make it 
easier to 
understand. All 
borrowed graphics 
have a source 
citation. 

All graphics relate 
to the topic. Most 
borrowed graphics 
have a source 
citation. 

Graphics do not 
relate to the topic 
OR several 
borrowed graphics 
do not have a 
source citation. 
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CATEGORY 4 3 2 1 

Contributions Routinely provides 
useful ideas when 
participating in the 
group and in 
classroom 
discussion. A 
definite leader who 
contributes a lot of 
effort. 

Usually provides 
useful ideas when 
participating in the 
group and in 
classroom 
discussion. A 
strong group 
member who tries 
hard! 

Sometimes 
provides useful 
ideas when 
participating in the 
group and in 
classroom 
discussion. A 
satisfactory group 
member who does 
what is required. 

Rarely provides 
useful ideas when 
participating in the 
group and in 
classroom 
discussion. May 
refuse to 
participate. 

Quality of Work Provides work of 
the highest quality. 

Provides high 
quality work. 

Provides work that 
occasionally needs 
to be 
checked/redone by 
other group 
members to ensure 
quality. 

Provides work that 
usually needs to be 
checked/redone by 
others to ensure 
quality. 

Working with 
Others 

Almost always 
listens to, shares 
with, and supports 
the efforts of 
others. Tries to 
keep people 
working well 
together. 

Usually listens to, 
shares, with, and 
supports the 
efforts of others. 
Does not cause 
\"waves\" in the 
group. 

Often listens to, 
shares with, and 
supports the 
efforts of others, 
but sometimes is 
not a good team 
member. 

Rarely listens to, 
shares with, and 
supports the 
efforts of others. 
Often is not a good 
team player. 

Preparedness Brings needed 
materials to class 
and is always ready 
to work. 

Almost always 
brings needed 
materials to class 
and is ready to 
work. 

Almost always 
brings needed 
materials but 
sometimes needs 
to settle down and 
get to work 

Often forgets 
needed materials 
or is rarely ready to 
get to work. 

Time-management Routinely uses 
time well 
throughout the 
project to ensure 
things get done on 
time. Group does 
not have to adjust 
deadlines or work 
responsibilities 
because of this 
person\'s 
procrastination. 

Usually uses time 
well throughout 
the project, but 
may have 
procrastinated on 
one thing. Group 
does not have to 
adjust deadlines or 
work 
responsibilities 
because of this 
person\'s 
procrastination. 

Tends to 
procrastinate, but 
always gets things 
done by the 
deadlines. Group 
does not have to 
adjust deadlines or 
work 
responsibilities 
because of this 
person\'s 
procrastination. 

Rarely gets things 
done by the 
deadlines AND 
group has to adjust 
deadlines or work 
responsibilities 
because of this 
person\'s 
inadequate time 
management. 

Name ______________________________________/Peer Evaluation 
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Regulation of the Coal Industry 
 

Grade Level:  6 - 8 
 
Purpose: 
 Students will be examine the regulations that have been imposed 

on the energy industry. 
 Students will create a cause and effect chart after learning about 

the regulations. 
 

Goals: 
 To introduce students to the term ‘regulation’. 
 Create a Cause and Effect visual aid for students. 
 State how changes to the industry have impacted the environment. 

 

Objectives: 
By the end of this lesson the students will be able to: 

1. Read about regulations affecting the coal and industries. 
2. List regulations affecting the coal industry in a chart. 
3. State the impact of the regulations on the environment. 

 

Background: 
 
The following article is from the Environmental Protection Agency’s 
Clean Energy page found at this web address: 
 
http://www.epa.gov/cleanenergy/energy-and-you/affect/coal.html 
 

Electricity from Coal 

Coal is a fossil fuel formed from the decomposition of 
organic materials that have been subjected to geologic heat 
and pressure over millions of years. Coal is considered a 
nonrenewable resource because it cannot be replenished on 
a human time frame. 

http://www.epa.gov/cleanenergy/energy-and-you/affect/coal.html
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The activities involved in generating electricity from coal 
include mining, transport to power plants, and burning of 
the coal in power plants. Initially, coal is extracted from 
surface or underground mines. The coal is often cleaned or 
washed at the coal mine to remove impurities before it is 
transported to the power plant—usually by train, barge, or 
truck. Finally, at the power plant, coal is commonly burned 
in a boiler to produce steam. The steam is run through a 
turbine to generate electricity. 

Environmental Impacts 

Although power plants are regulated by federal and state 
laws to protect human health and the environment, there is 
a wide variation of environmental impacts associated with 
power generation technologies.  

The purpose of the following section is to give consumers a 
better idea of the specific air, water, solid waste, and 
radioactive releases associated with coal-fired generation. 

Air Emissions 

When coal is burned, carbon dioxide, sulfur dioxide, 
nitrogen oxides, and mercury compounds are released. For 
that reason, coal-fired boilers are required to have control 
devices to reduce the amount of emissions that are 
released.  

The average emission rates in the United States from coal-
fired generation are: 2,249 lbs/MWh of carbon dioxide, 13 
lbs/MWh of sulfur dioxide, and 6 lbs/MWh of nitrogen 
oxides.1  

Mining, cleaning, and transporting coal to the power plant 
generate additional emissions. For example, >methane, a 

http://ofmpub.epa.gov/sor_internet/registry/termreg/searchandretrieve/glossariesandkeywordlists/search.do?details=&vocabName=Clean%20Energy%20Glossary
http://ofmpub.epa.gov/sor_internet/registry/termreg/searchandretrieve/glossariesandkeywordlists/search.do?details=&vocabName=Clean%20Energy%20Glossary
http://ofmpub.epa.gov/sor_internet/registry/termreg/searchandretrieve/glossariesandkeywordlists/search.do?details=&vocabName=Clean%20Energy%20Glossary
http://ofmpub.epa.gov/sor_internet/registry/termreg/searchandretrieve/glossariesandkeywordlists/search.do?details=&vocabName=Clean%20Energy%20Glossary
http://www.epa.gov/cleanenergy/energy-and-you/affect/coal.html#footnotes
http://ofmpub.epa.gov/sor_internet/registry/termreg/searchandretrieve/glossariesandkeywordlists/search.do?details=&vocabName=Clean%20Energy%20Glossary


 

© 2015 EconomicsPennsylvania  
 

potent greenhouse gas that is trapped in the coal, is often 
vented during these processes to increase safety.  

Water Resource Use 

Large quantities of water are frequently needed to remove 
impurities from coal at the mine. In addition, coal-fired 
power plants use large quantities of water for producing 
steam and for cooling. When coal-fired power plants remove 
water from a lake or river, fish and other aquatic life can be 
affected, as well as animals and people who depend on 
these aquatic resources.  

Water Discharges 

Pollutants build up in the water used in the power plant 
boiler and cooling system. If the water used in the power 
plant is discharged to a lake or river, the pollutants in the 
water can harm fish and plants. Further, if rain falls on coal 
stored in piles outside the power plant, the water that runs 
off these piles can flush heavy metals from the coal, such as 
arsenic and lead, into nearby bodies of water. Coal mining 
can also contaminate bodies of water with heavy metals 
when the water used to clean the coal is discharged back 
into the environment. This discharge usually requires a 
permit and is monitored. For more information about these 
regulations, visit EPA's Office of Water website.  

Solid Waste Generation 

The burning of coal creates solid waste, called ash, which is 
composed primarily of metal oxides and alkali.2 On average, 
the ash content of coal is 10 percent.3 Solid waste is also 
created at coal mines when coal is cleaned and at power 
plants when air pollutants are removed from the stack gas. 

http://www.epa.gov/ow/
http://www.epa.gov/cleanenergy/energy-and-you/affect/coal.html#footnotes
http://www.epa.gov/cleanenergy/energy-and-you/affect/coal.html#footnotes
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Much of this waste is deposited in landfills and abandoned 
mines, although some amounts are now being recycled into 
useful products, such as cement and building materials. 

Land Resource Use 

Soil at coal-fired power plant sites can become 
contaminated with various pollutants from the coal and take 
a long time to recover, even after the power plant closes 
down. Coal mining and processing also have environmental 
impacts on land. Surface mining disturbs larger areas than 
underground mining. 

Reserves 

In the United States, coal consumption in 2003 was just 
over 1.1 billion tons.4 Coal reserves in the United States 
stand at 268 billion tons, of which 43 percent are in surface 
mines. The three major coal-producing states are Wyoming, 
West Virginia, and Kentucky.5 

1. U.S. EPA, eGRID 2000. 
2. U.S. Department of Energy, Energy Efficiency and Renewable Energy Network, Glossary 

of Energy Terms. 

3. U.S. Department of Energy, Energy Efficiency and Renewable Energy Network, Energy, 
Environmental, and Economics Handbook. 

4. U.S. Department of Energy, Energy Information Administration, Annual Energy Outlook 
2005. 

5. U.S. Department of Energy, Energy Information Administration, Annual Coal Report 
2003. 

 

Materials/Preparation 
*Computers 
*Cause and Effect Chart 
*Pencils 
 
 
 

http://www.epa.gov/cleanenergy/energy-and-you/affect/coal.html#footnotes
http://www.epa.gov/cleanenergy/energy-and-you/affect/coal.html#footnotes
http://www.eere.energy.gov/consumer/information_resources/index.cfm/mytopic=60001
http://www.eere.energy.gov/consumer/information_resources/index.cfm/mytopic=60001
http://www.eia.doe.gov/oiaf/aeo/
http://www.eia.doe.gov/oiaf/aeo/
http://www.eia.doe.gov/cneaf/coal/statepro/imagemap/usaimagemap.htm
http://www.eia.doe.gov/cneaf/coal/statepro/imagemap/usaimagemap.htm
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Procedure: 
1.    Pose the essential question to the students.  Have them copy 

down in their notebooks and answer independently.  Afford 
students at least 3 minutes to copy and answer in complete 
sentences. 
 
Essential question:  What regulations affect the energy industry?  
What are regulations? 
 

2. After the students have had independent time to copy the question 
and answer in their journals, give them about 2 minutes to share 
their answers with the tablemates.  Monitor the conversation by 
walking about the room, listen and question as appropriate.  Allow 
students to collaborate on an answer in their table groups to share 
with the class, with each student documenting the group’s theory. 

 
3.  Have the large group share out (for further details see ESL/special 

education learning strategies section).  Allow about 30 seconds 
per table group for one person at each table to share.  Have other 
students document what they are hearing. 

 

4.  Start with the scientific method. Our focus questions are “What 
regulations affect the energy industry?  What are regulations?”  
After the discussion with the students, lead them through the 
scientific method.  We had identified the problem (the essential 
questions), formed hypotheses, and now we need to follow a 
procedure to see exactly what regulations are, when they were 
imposed, and how they have affected the energy industry. 
 

5. After the class discussion, ask the students what some regulations 
are that we have at school.  Allow students time to respond and 
list them on the board. 
 

6. Ask them what the purpose of regulations is .  Allow the students 
time to respond. 
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7. Tell the students that they are going to learn about some 
regulations that affect the energy industry through a websearch.  
They will fill in a cause and effect chart. 
 

8. They will have one class period to complete their charts and turn 
them in for a grade. 
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Name_______________________________________ 
 
 
Directions:   
 
1.  Go to the website: 
http://alternativeenergy.procon.org/view.timeline.php?timelineID=0000
15#1951-1999 
2.  Click the blue tab that says “1951-1999”. 
3.  Scroll down to the year 1973.  From here the chart on the next page 
proceeds in chronological order. 
4.  Fill in the year, event, or result blanks in the chart with the appropriate 
information. 
 

 
Year 

 
Event 

(Cause) 

 
Result 

(Effect) 

1973   

November 
16, 1973 

  

October 11, 
1974 
 

  

 Corporate Average Fuel 
Economy (CAFÉ) set by the 
Energy Policy Conservation 
Act 

 

December 
22, 1975 

  

 Federal Surface Mining 
Control Act Signed to Lessen 
Environmental Impacts of 
Surface Coal Mining 
 

 

http://alternativeenergy.procon.org/view.timeline.php?timelineID=000015#1951-1999
http://alternativeenergy.procon.org/view.timeline.php?timelineID=000015#1951-1999
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  Department of Energy 
Created 

 US Begins Importing More 
Petroleum Than It Produces 

 

February 
27, 2003 

  

  
US House Prevents Drilling 
for Oil in the Arctic National 
Wildlife Refuge 

 

 
October 7, 
2008 

  

February 
17, 2009 

  

 BP Oil Rig Explodes & Causes 
Largest Oil Spill in US History 

 

 Earthquake off Coast of Japan 
Damages Six Powerplants at 
Fukushima Dai-ichi; Nuclear 
Crisis Eventually Reaches 
Level 7, the Highest Level 
Possible 

 

June 25, 
2013 

  

 EPA Issues New Proposed 
Rule to Cut Greenhouse Gas 
Emissions from Power Plants 
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CMOP-ping it all up! 
 

Grade Level:  6 – 8 
 

Purpose: 
 Students will be able to see the byproduct of cellular respiration in 

a hands-on experiment in the classroom.  This will simulate the 
methane released from mining. 

 Students will be able to examine ways to capture gases and relate 
what they see happening to what they read about coalbed 
methane. 

 

Goals: 
 Create a visual tool for students to see that gas has volume. 
 Relate the CO2 released as a byproduct of cellular respiration to 

methane released from coalbeds. 
 Understand methane capture as a way to reduce emissions and a 

possible energy source. 
 Understand the increase in safety while mining because of the 

reduction of methane gas 
 

Objectives: 
By the end of this lesson the students will be able to: 

1. Conduct a successful experiment to see that gas has volume. 
2. Know that methane gas from coal beds is a usable energy source. 
3. Explain the benefits of CMOP. 

 
Background: 
 

Using yeast, sugar, and water, the students will be able to conduct 
an experiment to see that gas has volume and rises much like the 
methane that is trapped in a coalbed.  Energy experts are studying ways 
to do coalbed methane capture to use this valuable energy source.  The 
Environmental Protection Agency put together a coalbed mine methane 
information sheet and it is on the following two pages: 
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 Through this hands-on experiment, students will witness the 
expansion of gases and be able to understand the environmental impact 
of coal mine methane.  Perhaps by inspiring students to investigate they 
will want to go in to the energy field as a profession. 
 

Materials/Preparation: 
*Small 8 ounce water bottles with the label removed – one per student 
*Warm water from the bottles about ½ full – not boiling 
*One tablespoon yeast per student 
*One teaspoon sugar 
*Balloon 
*Rubber band to hold balloon in place 
*Coalbed Methane Outreach Program:  Promoting CMM Recovery and 
Use information sheet 
*CMOP questions sheet 
 

Procedure: 
 

1. Pose the essential question to the students.  Have them copy down 
in their notebooks and answer independently.  Afford students at 
least 3 minutes to copy and answer in complete sentences. 
 
Essential question:  What is CMOP?  What is gas emissions? 
 

2. After the students have had independent time to copy the question 
and answer in their journals, give them about 2 minutes to share 
their answers with the tablemates.  Monitor the conversation by 
walking about the room, listen and question as appropriate.  Allow 
students to collaborate on an answer in their table groups to share 
with the class, with each student documenting the group’s theory. 

 
3.  Have the large group share out (for further details see ESL/special 

education learning strategies section).  Allow about 30 seconds 
per table group for one person at each table to share.  Have other 
students document what they are hearing. 
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4.  Start with the scientific method. Our focus questions are “What is 
CMOP? What are gas emissions?”  After the discussion with the 
students, lead them through the scientific method.  We had 
identified the problem (the essential questions), formed 
hypotheses, and now we need to follow a procedure to see exactly 
what CMOP is by studying gas emissions. 
 

5. Tell the students that today we are going to be doing an 
experiment to see gas emissions in action.  In order to do that we 
have to set up our experiment.  
 

6. Have the students gather their materials.  Each student needs: 
 One small water bottle half-filled with room temperature 

water 
 Lid to the water bottle 
 One tablespoon yeast 
 One teaspoon sugar 
 Ballooon 

 

     
 
 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.rgbstock.com/bigphoto/mWl2qXQ/Deflated&ei=K_RYVYKaNvCQsQTax4HYDA&bvm=bv.93564037,d.cWc&psig=AFQjCNEwWt3DSVUQ2R8QbehkhNYgEhI_uQ&ust=1431979368670410
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7. The students should pour the yeast carefully into the water bottle.   
 
 
 
 

 

 
 
 
 

 
 
 
 
 
 
 
 

Water line 
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8. Add the one teaspoon of sugar to the water bottle. 
 

 

                                      
 

 
 
 
 
 
 
 
 
 

Water line 
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9. Screw the lid back on and carefully swirl the bottle – do not shake. 
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10. Unscrew the lid and put the balloon over the mouth of the 
water bottle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
11. Use the rubber band if necessary to hold the lid in place. 

 
12. Draw a diagram in their notebook of how the balloon looks. 

 
13. Ask them to write a prediction in the notebooks of how they 

think the balloon will look at the end of the class.   

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.rgbstock.com/bigphoto/mWl2qXQ/Deflated&ei=K_RYVYKaNvCQsQTax4HYDA&bvm=bv.93564037,d.cWc&psig=AFQjCNEwWt3DSVUQ2R8QbehkhNYgEhI_uQ&ust=1431979368670410
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14. Every five minutes stop the students while they are reading 

the nonfiction article and have them diagram their water bottle 
and record their observations. 
 

15. Once the water bottles are set up, have the students place 
them in the middle of their tables for easy observation.  Tell them 
not to touch them or move them. 
 

16. Pass out the article from the EPA about Coalbed Methane 
Outreach Program:  Promoting CMM Recovery and Use. 
 

17. Point out to the students that CMOP is Coalbed Methane 
Outreach Program.  Tell them this is an abbreviation.  Ask why we 
use abbreviations. 
 

18. Ask them to take a look at the pie graph on the page.   Just 
like the ones from previous lessons, this one has a title, key, and is 
color coded. 
 

19. Have the students look at the map on the second page of the 
United States.  Ask them which mines are closest to them that are 
actively participating in CMM recovery. 
 

20. Give the students the questions sheet about the CMOP 
article.  They may work independently or in pairs on the 
questions. 
 

21. Remember to stop them every five minutes to record what is 
happening to their water bottles. 
 

22. Be sure to revisit the water bottles at the end of the class for 
one final drawing.  
 

23. Collect the article questions for assessment and as their exit 
ticket. 
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Name: _______________________________________ 
 
 

Coalbed Methane Outreach Program:  
Promoting CMM Recovery and Use 

 
1. What does the abbreviation CMM mean? ___________________________________ 

 
2. Name five sources for emission of CMM: 

o ___________________________________ 

o ___________________________________ 

o ___________________________________ 

o ___________________________________ 

o ___________________________________ 

 

3. Is the CMOP program voluntary or mandatory?  _________________________ 

4. How many operating CMM projects are in the United States? ____________ 

5. What are two benefits of CMM recovery and use?  

o ___________________________________ 

o ___________________________________ 

o ___________________________________ 

 

6. When did CMOP start working with the coal industry? __________________ 

7. What does the abbreviation GHG mean? __________________________________ 

8. What is the major component of natural gas? ____________________________ 

9. What is methane used for worldwide? ___________________________________ 

10. In the graph, what portion of CMM emissions is surface mining? ________ 

 

 



 

© 2015 EconomicsPennsylvania  
 

Bright Ideas for the Future 

Grades:  6 – 8 
 

Purpose:  
 
 Students will write a letter to the United States Department of 

Energy to summarize what they have learned about coal. 
 Students will compare and contrast what they know now about 

coal. 
 

Goals: 
 

 To have students summarize their coal experience 
 Have students understand that they have a voice in their future. 
 Write a letter with a purpose. 

 
Objectives: 
 
By the end of this lesson the students will be able to: 

1. Write a letter with a purpose. 
2. Communicate with a real audience. 
3. Engage the student in a self to world connection in their own 

writing. 
 
Background: 
 

The students have spent three weeks learning about the history, 

present day use of coal, and the future of the energy industry.   From the 

formation of coal in prehistoric peat bogs to the coalbed methane 

outreach program, the students have geologically covered hundreds of 

thousands of years in the classroom.  Now is their opportunity to 

express what they have learned in a letter to the Department of Energy. 

 They have examined data in graphs, delved into nonfiction 

reading, and done experiments to provide hands-on learning 
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opportunities that became a part of who they are.  They have studied 

key early industry people, created modes of transportation for loads, 

and became miners along the way – all without ever leaving the school.  

They have become engineers in several fields:  mining safety, structural, 

and chemical.  The opportunity to have experiences that broaden who 

they are by studying the world around them enables them to become 

educated global citizens. 

 Their last task should be to become stewards of what they know.  

By writing a letter to the United State Department of Energy, they are 

voicing what they have learned.  This is not to be a letter of persuasion, 

but one to share their learning experiences and the knowledge they 

have gained.  

 

Materials/Preparation: 

*Notetbooks from the three week unit 

*Pencils 

*Pens 

*Writing paper 

*Dear Mr. Blueberry by Simon James 

*Envelopes 

*Box for drafts 

*Box for final letters 

*Stamps 

*Formative/Summative assessment 

 

Procedure: 

1. Tell the students that today will be the last day of the unit on coal.   
 

2. They need to complete the summative assessment which is exactly 
the same as the formative assessment.  Tell them this is not for a 
grade but rather for them to see personal growth.  Give them 
about ten minutes to complete this assessment. 
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The mission of the Energy Department 
is to ensure America’s security and prosperity by 
addressing its energy, environmental and nuclear 

challenges through transformative science and 
technology solutions. 

 
3. Students should think about their favorite lesson in the unit and 

elaborate on that in a paragraph.  They can also include something 
that surprised or interested them in another. 
 

10. Review the parts of a letter with the students: 
 
o Go over the appropriate greeting (Dear Sir or Madam) 
o Go over the body – complete sentences, at least three sentences, 

punctuation, and spelling 
o Go over the closing (Sign first name, last initial, your name’s 

class) 
o Include the date 

 
     11. Review the appropriate way to address and envelope: 
 

o Return address  
A. School name 

Your name 
Address 
City, State  
Zip code 
 

o Mailing address 
B.  U.S. Department of Energy 
      1000 Independence Ave., SW 

                            Washington, DC 20585 
 

o Show students where the stamp goes 
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12. Have students draft their letters.  They should use their notebooks 
for reference and ideas.   
 
13.  Once  students have  had  some time  to  write, they  should  have at 
least three  classmates  read it,   make suggestions, and sign the bottom.  
They should  each  use  different  color  ink  to  make  
corrections/suggestions, that way you will know who made what 
correction/suggestion. 
 
14.  Once  they have  had  three  classmates read it  and  sign off on the 
letter, they may copy their final draft in pen. 
 
15.  The  students must  show  you the  final  copy  before  they place  it 
in an envelope.  Their finished letter is their exit ticket for the day. 
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**Sample Letter** 

Taylor, Inc. 

694 Rockstar Lane 

Durham, NC 27708 

Dear Ms. Jones: 

I am seeking a position in your engineering department where I may use my 

training in computer sciences to solve Taylor’s engineering problems. I would like 

to be a part of the department that developed the Internet Selection System but am 

unsure whether you have a current opening. 

I expect to receive a Bachelor of Science degree in Engineering from North 

Carolina State University in June and by that time will have completed the 

Computer Systems Engineering Program. Since September 2000, I have been 

participating, through the University, in the Professional Training Program at 

Computer Systems International in Raleigh. In the program I was assigned to 

several staff sections as an apprentice. Most recently, I have been a programmer 

trainee in the Engineering Department and have gained a great deal of experience 

in computer applications. Details of the academic courses I have taken are included 

in the enclosed resume. 

If there is a position open at Taylor Inc., please let me know whom I should 

contact for further information. I look forward to hearing from you soon. I may be 

reached at my office (919-866-4000 ext. 232) or via email (Brock@aol.com). 

Sincerely, 

Rebecca Brock 
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**Sample Letter** 

 

 

6123 Farrington Road 

Apt. B11 

Chapel Hill, NC 27514 

January 11, 2005 

Taylor, Inc. 

694 Rockstar Lane 

Durham, NC 27708 

Dear Human Resources Director: 

I just read an article in the News and Observer about Taylor’s new computer center 

just north of Durham. I would like to apply for a position as an entry-level 

programmer at the center. 

I understand that Taylor produces both in-house and customer documentation. My 

technical writing skills, as described in the enclosed resume, are well suited to your 

company. I am a recent graduate of DeVry Institute of Technology in Atlanta with 

an Associate’s Degree in Computer Science. In addition to having taken a broad 

range of courses, I served as a computer consultant at the college’s computer 

center where I helped train users to work with new systems. 

I will be happy to meet with you at your convenience and discuss how my 

education and experience match your needs. You can reach me at my home 

address, at (919) 233-1552, or at krock@devry.alumni.edu. 

  

Sincerely, 

Raymond Krock 
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Name __________________________________________ 
 

Formative/Summative Assessment 
 
1.  Sedimentation is: 
 
 A.  material floating in the air 
 B.  water that has frozen 
 C.  coal that has been burned 
 D.  the settling of particles in water 
 
2.  Which country was the first leader in coal in 1822? 
 
 A.  Great Britain 
 B.  China 
 C.  United State 
 D.  Australia 
 
3.   _____________ are the boats that were designed to carry coal. 
 
 A.  Barges 
 B.  Steamships 
 C.  Canoes 
 D.  Tugboat 
 
4.  The coal boats in number three have a _______________ hull or bottom. 
  
 A.  round 
 B.  flat 
 C.  glass 
 D.  square 
 
5.  The law Congress passed in 1938 to protect children was the __________. 
 
 A.  Fair Labor Standards Act 
 B.  Child Labor Endangerment Act 
 C.  Coalition Against Child Labor 
 D.  Fair Children’s Wage Act 
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6.  ____________________ gave people the power for legislation in labor. 
 
 A.  Unions 
 B.  Presidential veto 
 C.  Child Labor 
 D.  A Congressional vote 
 
7.  In the late 1700’s and early 1800’s manufactured items were made by 
__________________. 
 
 A.  hand 
 B.  sewing machine 
 C.  generator 
 D.  assembly line 
 
8.  Which of the following is in the top ten most dangerous professions? 
 
 A.  mining 
 B.  teaching 
 C.  computer programming 
 D.  zoologist 
 
9.  Which of the following is not a hazard of mining? 
 
 A.  Cave-ins 
 B.  Gas explosions 
 C.  Chemical leakage 
 D.  None of the above 
 
10. _____________ means something will burn. 
 
 A.  Combustible 
 B.  Projectile 
 C.  Transparent 
 D.  Chemical 
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11.  Which state produces the most coal? 
 
 A.  Wyoming 
 B.  Pennsylvania 
 C.  West Virginia 
 D.  Kentucky 
 
12.  Coal is measured in _____________. 
 
 A.  ounces 
 B.  pounds 
 C.  kiloliters 
 D.  tons or tonnes 
 
13.  Which is not a part of a power plant? 
 
 A.  generator 
 B.  turbine 
 C.  outlet 
 D.  boiler 
 
14.  ______________ is a byproduct of coal burning and a greenhouse gas. 
 
 A.  Oxygen 
 B.  Nitrogen 
 C.  Hydrogen 
 D.  Argon 
 
15.  Nitrogen dioxide levels have _______________  since 2005. 
 
 A.  decreased 
 B.  increased 
 C.  stayed exactly the same 
 D.  disappeared completely 
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16.  _____________  lists threatened plants and animals, and includes 
protection plans that are mandated. 
  
 A.  Endangered Species Act 
 B.  Solid Waste Disposal Act 
 C.  Clean Air Act 
 D.  Safe Drinking Water Act 
 
17.  The primary purpose of ____________________ is to restore land that has 
been mined and is no longer stable for use. 
 
 A.  mine reclamation 
 B.  drilling 
 C.  landfills 
 D.  surface mining 
 
18.  Which country consumes the most coal in the world? 
 
 A.  China 
 B.  United States 
 C.  France 
 D.  Russia 
 
19.  Coal is a ______________ fuel. 
 
 A.  fossil 
 B.  synthetic 
 C.  renewable 
 D.  solar 
 
20.  A ___________ is rule that is put into place and maintained by authority. 
  
 A.  regulation 
 B.  suggestion 
 C.  guideline 
 D.  warning 
 
21.  EPA stand for _____________________. 
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 A.  Environmental Protection Agency 
 B.  Estimated Particle Assessment 
 C.  Environmental Participation Assembly 
 D.  Eagle Protection Association 
22. ________________ is a gas that is released from coal beds that can be used 
as a fuel source. 
 
 A.  Gasoline 
 B.  Helium 
 C.  Oxygen 
 D.  Methane 
 
23.  Coalbed Methane Outreach Program is a ______________ program. 
 
 A.  voluntary 
 B.  mandatory 
 C.  after school 
 D.  required 
 
24.  Pennsylvania gets ______________ of its electricity from coal. 
 
 A.  10% 
 B.  20% 
 C.  100% 
 D.  40 % 
 
25.  The earliest form of transportation that is widely used by the coal 
industry today is the _____________________. 
 
 A.  Railroad 
 B.  Boat 
 C.  Trucks 
 D.  Airplane 
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