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Protect and Provide
SUBJECTS:  Science, Social Studies, Math, English/
Language Arts, Health, Consumerism

GRADES:  6-8

DURATION:  One class period of 40 to 60 minutes

GROUP SIZE:  One or two classes of 10-30 students

SETTING:  Indoors

KEY VOCABULARY:  Balance, protect, provide, Organic 
Act, mission

ANTICIPATORY SET:  Trying to organize issues and 
ideas can be challenging.  Trying to keep issues in bal-
ance can be even more difficult.   

OBJECTIVES:  The students will be able to:  1) work 
productively in small groups to create a balance and 
demonstrate the complexity of keeping the environment 
in order;  2) make observations demonstrating the com-
plex situations that occur in making decisions that affect 
the environment.

MATERIALS:  Each group will need the following items: 
two small paper cups, a yardstick, masking tape, stapler 
or similar object (to create a fulcrum), 30 objects of equal 
weight (such as pennies or 1 gram cubes), a pencil, 
three Situation Cards, a copy of the Protect and Provide 
Activity Sheet.

BACKGROUND:  On August 25, 1916, legislation creat-
ing the National Park Service was adopted.  This legisla-
tion, referred to by National Park Service employees as 
the Organic Act, is the basis for determining how the 
service manages its natural and cultural resources.  A 
section of the law reads:
 
   “The service thus established shall promote and regu-
late the use of the Federal areas known as national 
parks, monuments, and reservations, as provided by law, 
which purpose is to conserve the scenery and the natu-
ral and historic objects and the wildlife therein and to 
provide for the enjoyment of the same in such manner 
and by such means as will leave them unimpaired for the 
enjoyment of future generations.”

This law states that the National Park Service is to 
accomplish two things:

1.   To conserve (protect) the scenery, natural and his-
torical objects, and the wildlife.

2.  To provide enjoyment of these same resources.

It is not an easy task to keep both areas in balance.  
A great deal of complex decision making goes into deter-
mining how to handle a situation to meet both missions.
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protect and provide

PROCEDURE:

1.   The teacher passes out a copy of the Protect and 
Provide Activity Sheet to each student.  The students 
read the portion of the Organic Act at the top of 
the page.  The teacher explains that there are two 
major goals stated in the law and asks the students 
to identify and list them on the activity sheet.

2.   The class should be able to respond with conserving 
(protecting) the scenery, natural and historical 
objects, and the wildlife; and providing for the enjoy-
ment of these resources. 

3.   The teacher asks if the class thinks it would be 
an easy task to follow both missions and be fair 
and equal in meeting each goal.  The teacher then 
explains that they will do an experiment to demon-
strate how to keep everything in balance.   

4.   The teacher divides the class into groups of three 
or four students and explains that each group will 
create their own balance and make decisions affect-
ing whether the balance stays level.

5.   The teacher distributes cups, yardsticks, and mask-
ing tape to be used to create the balances.  The 
next section of the activity sheet, entitled “Keeping 
the Mission in Balance”, describes how to do this.  
Each group follows the instructions to create their 
model.

6.   After building their balance, the students place ten 
pennies or similar items in each cup.  Once each 
group places the items in their cup they then balance 
the yardstick on the fulcrum (stapler or other similar 
item).

7.   Each group receives any three of the Situation 
Cards.  The group can read them in any order.  After 
reading, discussing, and filling in the Setting the 
Scene Work Sheet for the first Situation Card, the 
students adjust their balance accordingly by adding 
to or removing objects from the cups.  For each 
beneficial change, add one penny (or other object) 
to the appropriate cup.  For each harmful change, 
take one penny (or other object) out of the appropri-
ate cup.  Do not add or subtract if the situation is 
unchanged.

8.   After adjusting their balance for the first Situation 
Card, the group brainstorms ways to rectify the situ-
ation to bring it back into balance, thus maintaining 
the “protect” and “provide” goals of the Organic Act.

9.   The students follow the same procedure for the 
second Situation Card; and again for the third.

10. The teacher asks if any students would like to share 
their situations and how it affected their balance.  The 
class discusses whether it was easy to keep their 
scale in balance.  The teacher asks questions such 
as,  “What could be done to assure all is in balance?  
Is there one part of your situation you see as more 
of a problem than another?  Why?  Does everyone 
in your group agree?” 
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protect and provide

CLOSURE:  We have taken a look at the mission of 
the National Park Service and how easily outside fac-
tors can make this mission difficult to achieve.  When 
choices are made about what can be done in a situa-
tion, many viewpoints need to be considered before 
a decision is made.  People making these decisions 
also have to stay within the limits of laws such as the 
Organic Act.

EVALUATION: The teacher is able to evaluate the stu-
dents as they work in groups, through class discus-
sion, and by reviewing their activity sheets.

EXTENSIONS:

1. The students can choose a “situation” to research and 
then provide an oral or written report on their findings.

2. A speaker from a conservation agency could be 
invited to speak to the class about various issues that 
impact their job and/or their organization’s mission.  
They could address an issue that is a challenge in 
meeting the mission/missions of their agency.

3. The students could choose an environmental issue 
related to their community and brainstorm various 
ways this issue could both positively and negatively 
affect the community. 
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Please read the following paragraph taken from the 
“Organic Act” of 1916.

 “The service thus established shall promote and 
regulate the use of the Federal areas known as national 
parks, monuments, and reservations, as provided by law, 
which purpose is to conserve the scenery and the natu-
ral and historic objects and the wildlife therein and to 
provide for the enjoyment of the same in such manner 
and by such means as will leave them unimpaired for the 
enjoyment of future generations.”
 
This act is the law that must be obeyed whenever the 
National Park Service makes decisions.

List the two main ideas or missions in the Organic Act.

1.____________________________________________________________________________

2.____________________________________________________________________________

protect and provide activity sheet

Keeping the Mission in Balance:

Materials: two small paper cups, tape, a pencil, a yard-
stick, a stapler or other heavy object (to serve as the 
fulcrum for the balance), and 30 objects of equal weight 
(pennies, cubes, etc.).

1.   Place the fulcrum (stapler or other heavy object) on 
a level area.  

2.   Tape one cup to each end of the yardstick.  Write 
“Protect” on one cup and “Provide” on the second 
cup.

3.   Place 10 items (pennies, cubes, etc.) in each cup.  
Then place the yardstick on the fulcrum so that it is 
balanced and the yardstick is level.

4.   As a group, read your situation cards one at a time 
and fill out the Setting the Scene Work Sheet for 
each card.
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Situation Card A

It is a warm spring day.  Many 
people have come to enjoy the 
great outdoors in their favorite 
national park.  There are so many 
people, that cars are parking in an 
open field.

protect and provide
Situation  Cards

Situation Card F

A couple is out walking on a nature 
trail in a national park.  They come 
to a tree and see that others have 
left initials on the tree.  The couple 
decides to add their initials and a 
heart.  They begin to carve into the 
bark.

Situation Card E

There are deer gathered along a 
roadside in a national park feeding 
on nuts and plants.  Three cars pull 
over to take pictures.  One person 
takes out an apple and starts over 
to feed the deer.

Situation Card D

There is a group hiking along a trail 
in a national park.  They discover 
arrowheads and pottery.  The group 
looks at the artifacts without touch-
ing them.  As everyone walks away 
the last person figures it won’t hurt if 
they take just one.

Situation Card C

A carload of friends pulls up to the 
entrance gate to visit a national 
park.  They are welcomed and told 
they will have to wait for a car to 
exit the park before they can enter.

Situation Card B

There is a family on a trail in a 
national park.  They are having 
a wonderful time identifying and 
picking wildflowers to press later. 
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protect and provide
setting the scene worksheet

For each situation, adjust your balance by adding to or by removing objects from the appropriate cup.  

Is it easy to keep the balance level?

Is the job of upholding the missions of the Organic Act easily done?

 Beneficial   Unchanged   Harmful

Why:

Corrective Measure:

 Beneficial   Unchanged   Harmful

Why:

Corrective Measure:

 Beneficial   Unchanged   Harmful

Why:

Corrective Measure:

 Beneficial   Unchanged   Harmful

Why:

Corrective Measure:

 Beneficial   Unchanged   Harmful

Why:

Corrective Measure:

 Beneficial   Unchanged   Harmful

Why:

Corrective Measure:

Card protect provide

Choose one of the situation cards and read it aloud to your group.

As a group decide:

1.   Does this situation affect the Protect mission, the Provide mission, or both?

2.   Is it beneficial, harmful or leave things unchanged? (Check or circle your answer.)  Why?

3.   How can the situation be corrected?

Answer the questions in the boxes below for each of the three situations.
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MA-M-4.3.2   How the change in one variable affects the change in another variable (e.g., if rate remains constant, 
an increase in time results in an increase in distance). 

MA-M-4.3.1   How everyday situations, tables, graphs, patterns, verbal rules, and equations relate to each other.
 

MA-M-4.2.6 Write and solve equations that represent everyday situations. 

MA-M-4.2.3   Model equations and inequalities concretely (e.g., algebra tiles or blocks), pictorially (e.g., graphs, 
tables), and abstractly (e.g., equations). 

MA-M-3.2.5   Make predictions and draw conclusions from statistical data and probability experiments. 

MA-M-3.2.1   Organize, represent, analyze, and interpret sets of data. 

MA-M-1.2.1 Add, subtract, multiply, and divide rational numbers (fractions, decimals, percents, integers) to solve 
problems. 

PL-M-3.3.2 Improving environmental conditions (e.g., air and water quality) and preserving natural resources 
impact personal and community health. 

PL-M-3.3.1 A range of resources and services are provided by community agencies such as:  public health 
department, fire department, police department, family resource centers, hospitals, and nonprofit 
organizations (e.g., American Heart Association, American Red Cross, American Cancer Society).
 

PL-M-3.1.5 Environmental issues (e.g., pollution) should be considered when making consumer decisions (e.g., 
recycling, reducing, reusing). 

PL-M-1.8.4 Using appropriate coping strategies (e.g., realistic goal-setting, effective time management, decision-
making processes) promotes mental and emotional health. 

PL-M-1.8.1 The use of appropriate strategies (e.g., assertiveness, refusal skills, decision-making techniques) are 
positive ways to cope with peer pressure. 

RD-H-x.0.7 Formulate opinions in response to a reading passage. 

RD-H-x.0.1 Locate, evaluate, and apply information for a realistic purpose. 

RD-H-4.0.8 Identify essential information needed to accomplish a task. 

RD-H-2.0.13 Analyze the content as it applies to students’ lives and/or real world issues. 

RD-H-2.0.12 Make predictions and draw conclusions based on what is read. 

RD-M-x.0.10 Connect information from a passage to students’ lives and/or real world issues. 

RD-M-x.0.9 Reflect on and evaluate what is read. 

RD-M-x.0.8 Make predictions, draw conclusions, and make generalizations about what is read. 

RD-M-x.0.7 Skim to get the general meaning of a passage. 

RD-M-4.0.14 Interpret the meaning of specialized vocabulary.

RD-M-4.0.11 Locate and apply information for a specific purpose (e.g., following directions, completing a task). 

RD-M-3.0.15 Identify the argument and supporting evidence. 

RD-M-2.0.14 Summarize information from a passage. 

protect and provide
Core Content
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RD-M-2.0.13 Identify supporting details and explain their importance in a passage. 

RD-M-2.0.12     Apply knowledge of organizational patterns (e.g., cause and effect, comparison, contrast, sequence) 
to understand a passage. 

SC-M-3.5.4       The number of organisms an ecosystem can support depends on the resources available and abiotic 
factors (e.g., quantity of light and water, range of temperatures, soil composition).  Given adequate 
biotic and abiotic resources and no diseases or predators, populations (including humans) increase 
at rapid rates.  Lack of resources and other factors, such as predation and climate, limit the growth of 
populations in specific niches in the ecosystem. 

SC-M-3.5.2       Populations of organisms can be categorized by the function they serve in an ecosystem.  Plants 
and some microorganisms are producers because they make their own food.  All animals, including 
humans, are consumers, and obtain their food by eating other organisms.  Decomposers, primarily 
bacteria and fungi, are consumers that use waste materials and dead organisms for food.  Food webs 
identify the relationships among producers, consumers, and decomposers in an ecosystem. 

SC-M-3.5.1       A population consists of all individuals of a species that occur together at a given place and time.  All 
populations living together and the physical factors with which they interact compose an ecosystem.

SC-M-3.4.1      Biological change over time accounts for the diversity of species developed through gradual pro-
cesses over many generations.  Biological adaptations include changes in structures, behaviors, or 
physiology that enhance survival and reproductive success in a particular environment. 

SS-M-4.4.4       Individual perspectives impact the use of natural resources (e.g., watering lawns, planting gardens, 
recycling paper).   

SS-M-4.4.3       The natural resources of a place or region impact its political, social, and economic development. 

SS-M-4.4.2       The physical environment both promotes and limits human activities (e.g., exploration, migration, 
trade). 

SS-M-4.2.2       Places and regions change over time as new technologies, resources, and knowledge become 
available. 

SS-M-4.2.1       Places can be made distinctive by human activities (e.g., building houses, stores, roads, railroads, 
irrigation) that alter physical features. 

WR-M-1.4         Transactive writing is informative/persuasive writing that presents ideas and information for authentic 
audiences to accomplish realistic purposes like those students will encounter in their lives.  In 
transactive writing, students will write in a variety of forms such as the following: 

                                • letters 
                                • speeches 
                                • editorials 
                                • articles in magazines, academic journals, newspapers 
                                • proposals
                                • brochures
                                • other kinds of practical/workplace writing.
  
                         Characteristics of transactive writing may include :
                                • text and language features of the selected form 
                                • information to engage/orient the reader to clarify and justify purposes 
                                • ideas which communicate the specific purpose for the intended audience 
                                • explanation and support to help the reader understand the author's purpose 
                                • well-organized idea development and support (e.g., facts, examples, reasons, comparisons, 

anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose 
                                • effective conclusions.

protect and provide
Core Content
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Soda  Sink
SUBJECTS:  Science, Social Studies, English/Language 
Arts, Arts and Humanities, Health, Physical Education, 
Consumerism

GRADES:  6-8

DURATION:  One 20-30 minute period

GROUP SIZE:  One classroom of 25-35 students (or 
less)

SETTING:  Indoors or outside at a table or flat surface

KEY VOCABULARY:  Sinkholes, pollution, groundwater, 
karst, watershed, water table

ANTICIPATORY SET:  We are going to look at a karst 
area and a non-karst area.  Does anyone know the 
features of a karst area?  How does a karst area differ 
from a non-karst area?

OBJECTIVES:  The students will be able to:  1) concep-
tualize the differences between a karst area and a non-
karst area after watching the demonstration;  2) make 
decisions and solve problems related to a karst area and 
its threats of pollution.

MATERIALS:  Four plastic 2-liter bottles, two pieces of 
1⁄2" PVC pipe (7" long), soil, gravel, pickle relish (rinsed), 
red food coloring, spoon, Soda Sink Activity Sheet.
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soda  sink

BACKGROUND:  Karst is a geologic term that describes 
special areas with unique concerns.  Karst areas are 
noted for their abundance of relatively pure layers of 
limestone rock.  These limestone layers are protected by 
a cap rock that can repel water and protect the more 
soluble underlying limestone layers.  This cap rock must 
be thick enough to prevent water from reaching and dis-
solving all the softer limestone layers, but must be thin 
enough to form cracks and fissions as the earth's crust 
shifts and moves.  In south-central Kentucky, the cap rock 
is 50-60 feet thick and is formed of sandstone and shale.  

A watershed is an area of land that collects rainwater 
and melted snow.  Following the properties of gravity, 
water that falls on a hill or plateau will drain downward 
to the lowest point.  Water collects at the lowest point 
as a river, lake, or ocean.  This is the water table.  In 
the Mammoth Cave area the lowest point is the Green 
River Valley.  The water table is at the level of the Green 
River.

In a non-karst area, water travels as a surface river or 
stream for long distances until it eventually empties into 
a larger river, lake, or ocean found at the water table.  
However, in a karst area this water more frequently 
disappears into the earth by flowing into depressions 
called sinkholes.  Sinkholes are landforms that develop 
when underlying rock layers collapse inward, causing 
the upper layers to develop cracks and collapse.  These 
cracks and newly formed holes will speed the drainage 
of the surrounding area.  Thus, karst areas are noted for 
having a dramatic lack of surface water. 

Falling rainwater absorbs carbon dioxide from decaying 
surface vegetation.  The absorbed carbon dioxide pro-
duces an acidic water (carbonic acid) that can dissolve 
limestone.  This acidic water flows across the earth's 
surface until it finds a crack or a sinkhole.  The water then 
drains vertically until it reaches the water table.  On its 
downward journey through the layers of rock, the water 
can begin to seep into cracks located between layers of 
limestone rock.  As the water begins to flow horizontally it 
dissolves holes in the limestone.  These horizontal holes 
are referred to as caves.  The vertical holes are called 
vertical shafts, or domes and pits.

Water that flows underground must eventually have an 
outlet.  In a karst area, groundwater sometimes travels 
many miles before exiting as a spring that then flows into 
a surface river or lake.

All land uses can dramatically affect an area.  This is 
particularly true in a karst area where the abundance 
of sinkholes can funnel not only surface water but also 
all types of pollution into the groundwater.  A rainstorm 
within a karst region can swiftly wash soils, agricultural 
chemicals (fertilizers, insecticides, etc.), oil and gas 
from roads and railways, animal waste from farms, and 
sewage from poorly performing sewer/septic systems 
into the underlying water table.  On the way to its outlet, 
this underground water can be intercepted by residential 
wells where the waters are collected and consumed with-
out any filtration or cleansing.  In a karst area, rainwater 
is often available for re-use within a matter of hours.

In a non-karst area, the same types of pollution can 
also be carried by surface streams to the controlling 
waterways, but water that seeps underground does not 
have the benefit of caves and cracks to speed it along.  
In a non-karst area water particles must seep around 
the molecules making up the soil and solid rock on its 
way to an underground stream or aquifer.  Under normal 
conditions, this groundwater becomes naturally filtered 
and emerges in a cleansed state.  It takes a long time 
for water to travel through solid rock layers and it is not 
unusual for groundwater to take 300 years or more to 
reach the water table.

In a karst area, groundwater movement is measured in 
miles per hour.  In a non-karst area, groundwater move-
ment is measured in centimeters per year!
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PROCEDURE: 

1.   A few days before teaching this exercise the teacher 
will need to make the karst and non-karst water-
sheds by following directions found in this lesson.  
The teacher will also need to prepare the "pollution".  
To make the "pollution", rinse the oils off 1/8 cup 
of pickle relish.  Add several drops of red food color-
ing and 1/8 cup water to the rinsed pickle relish.  
Refrigerate until ready to use.

2.   The teacher shows the students the model karst 
watershed and model non-karst watershed, identify-
ing the ground, rock, and water table.  After looking 
at the models the teacher asks the students to pre-
dict what will happen when it rains.  

3.   The teacher then simulates rain by pouring an equal 
amount of water on the karst watershed and the non-
karst watershed, (about 1/4 cup of water on each).  
After the "rain" is poured over each model the class 
discusses what happened.  

4.   After talking about how quickly water traveled to the 
water table in the karst model the teacher asks what 
other things may get into the groundwater.  The 
teacher gets out the "pollution"  (the colored pickle 
relish) and puts about 1 tablespoon of "pollution" on 
the "ground" of each of the two models.  The teacher 
asks the students to predict what will happen during 
the next rainstorm.  The teacher may also ask ques-
tions like, "Will the karst watershed or the non-karst 
watershed become more polluted?"  

5.   The teacher makes it rain again.  The students 
observe what happens.  The class discusses what 
happened after the second rain.  

6.   The students now break up into small groups with 
their activity sheets.  After they have answered their 
questions, the class gathers together to discuss their 
answers.

CLOSURE:  We have seen how easy it is for water or 
pollution to get into the groundwater in a karst area.  
We might think about things we can do to help protect 
groundwater, since it is the water all of us use every day.

EVALUATION:  The teacher is able to evaluate the stu-
dents during the class discussions and from information 
written on their activity sheets.

EXTENSIONS: 

1.   Find newspaper articles that address water pollution 
in your area.  How is the water becoming polluted 
and what can be done to correct the problem?

2.   Plan a class trip to a sinkhole.  View it and clean up 
any pollution you might find in the sink.

3.   Discuss sinkholes in your area.  Are they polluted?  
What would be an "action plan" to protect your 
groundwater?

Note: The plans to create the karst watershed and 
non-karst watershed were taken from Waste: a Hidden  
Resource in Kentucky written for the Kentucky Depart-
ment of Environmental Protection, 1992.
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Name:_____________________________________________    
Date:_______________

1. Draw and label the major features of a karst water-
shed.

Soda  Sink
Activity Sheet

 3. What are the differences between a karst and non-karst watershed?

2. Draw and label the major features of a non-karst 
watershed.

4. List at least four sources of groundwater pollution.

(1.) __________________________________________

(2.) __________________________________________

(3.) __________________________________________

(4.) __________________________________________

5. For each type of pollution listed in question four, give a 
way to either clean up the groundwater or prevent it from 
becoming polluted.

(1.) __________________________________________

(2.)___________________________________________

(3.)___________________________________________

(4.)______________________________________________
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Soda  Sink
Assembly  instructions

Step 1:  Make two “columns.”For “Soda Sink” you will need to construct two 
simulated environments as demonstration col-
umns.

Materials:

• 4 plastic 2-liter bottles, empty, caps removed
• Two  1⁄2” PVC pipes (7 inches long)
• Sod
• Soil
• Gravel

Step 2:  Prepare Karst Watershed Step 3:  Prepare Non-Karst Watershed

For each column, cut one 
bottle 21⁄2 inches from the 
bottom and reattach the 
bottom with a hinge made 
of tape.

For each column, cut off 
the top of one bottle 3 
inches down. Pour 2 inches 
of water into bottle two.

Bottle 1 will be inserted into 
Bottle 2 as shown.

Insert 7-inch PVC pipe 
into the neck of Bottle 1.

Pack stones around the 
pipe, higher at the edges 
and lower in the center.

Lay sod on top, as shown. 
Make a hole in the sod to 
expose the top of the PVC 
pipe.

Insert Bottle 1 into Bottle 
2 as illustrated.

Insert 7-inch PVC pipe 
into the neck of bottle 1, 
then plug the top of the 
pipe with clay or cover 
with a flat stone.

Pack stones into Bottle 1 as 
shown, higher at the edges 
and lower in the center.

Add a layer of soil, slightly 
packed down, higher at 
the edges and lower in 
the center.

Lay sod on top, as shown.

Insert Bottle 1 into Bottle 
2 as illustrated.

Sinkhole

Groundcover

Underlying 
limestone

Groundwater 
(underground 
stream or 
pool)

Watershed

Groundcover

Underlying 
limestone

Groundwater 
(underground 
stream or 
pool)

Underlying 
Soil

Clay plug
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Soda  Sink
Core Content

AH-M-4.1.41    Create art for specific purposes using the elements of art and principles of design to communicate 
ideas. [PE]  (1.13, 2.22)   

PL-M-1.8.4       Using appropriate coping strategies (e.g., realistic goal-setting, effective time management, decision-
making processes) promotes mental and emotional health. 

PL-M-1.1.1       Individuals  have personal rights and responsibilities (e.g., cooperation, communication, patience) 
when dealing with others (e.g., families, classmates, teams). 

PL-M-2.3.2       Rules of behavior and fair play (e.g., accepting authoritative decisions, assessing one’s own perfor-
mance level, accepting skills and abilities of others through verbal and nonverbal actions for specta-
tors and/or participants) during games are necessary. 

PL-M-3.3.2       Improving environmental conditions (e.g., air and water quality) and preserving natural resources 
impact personal and community health. 

PL-M-3.1.5       Environmental issues (e.g., pollution) should be considered when making consumer decisions (e.g., 
recycling, reducing, reusing). 

SC-M-2.1.5      Water, which covers the majority of the Earth’s surface, circulates through the crust, oceans, and 
atmosphere in what is known as the water cycle.  Water dissolves minerals and gases and may carry 
them to the oceans. 

SS-M-4.4.4       Individual perspectives impact the use of natural resources (e.g., watering lawns, planting gardens, 
recycling paper).   

SS-M-4.4.2       The physical environment both promotes and limits human activities (e.g., exploration, migration, 
trade). 

WR-M-1.4         Transactive writing is informative/persuasive writing that presents ideas and information for authentic 
audiences to accomplish realistic purposes like those students will encounter in their lives.  In 
transactive writing, students will write in a variety of forms such as the following: 

                                • letters 
                                • speeches 
                                • editorials 
                                • articles in magazines, academic journals, newspapers 
                                • proposals
                                • brochures
                                • other kinds of practical/workplace writing.
  
                         Characteristics of transactive writing may include :
                                • text and language features of the selected form 
                                • information to engage/orient the reader to clarify and justify purposes 
                                • ideas which communicate the specific purpose for the intended audience 
                                • explanation and support to help the reader understand the author's purpose 
                                • well-organized idea development and support (e.g., facts, examples, reasons, comparisons, 

anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose 
                                • effective conclusions.
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Secret  Sink
SUBJECTS:  Science, Social Studies, English/Language 
Arts, Health, Physical Education, Consumerism

GRADES:  6-8

DURATION:  One to three 45-60 minute periods

GROUP SIZE:  20-30 students working in small groups

SETTING:  Indoors or outside at tables

KEY VOCABULARY:  Karst, sinkholes, groundwater, 
spring, run-off, pollution, community

ANTICIPATORY SET:  Today we are going to look at 
a place called Secret Sink and develop a community 
around it.  What kinds of things do we find in a com-
munity?  How can all aspects of a community work 
together to create a healthy, productive place to live and 
work?

  
OBJECTIVES:  The students will be able to:  1) develop 
and express rights and responsibilities for themselves 
and others;  2) investigate alternative perspectives;  3) 
work together in a decision making and problem solving 
situation by applying multiple perspectives. 

MATERIALS:  Scissors; masking tape; glue; surface 
map that includes a river, spring, and sinkhole (one per 
group); Secret Sink Community Sheet (one per group).
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Secret  Sink

 
BACKGROUND:  All land use can dramatically affect an 
area.  This is particularly true in a karst area.  A karst 
area is distinguishable by the lack of surface streams 
and an abundance of sinkholes and springs.  Following 
the properties of gravity, water consistently travels to the 
lowest point, the water table.  In most areas of the United 
States the water travels along the surface as a stream 
or river.  But in a karst area the water is more likely to 
sink underground to form sub-surface streams or rivers.  
Underground water may travel many miles before exiting 
as a spring near or along a surface river.

In a karst landscape, water drains underground by flow-
ing into depressions called sinkholes.  Sinkholes are 
areas where underlying rock layers have given way, 
causing the upper layers of rock to develop cracks and 
collapse.  Karst terrain is very susceptible to groundwater 
pollution due to the many sinkholes on the surface that 
quickly drain water into underground rivers.

When discussing land development in a karst region 
numerous issues should be addressed.  All uses for 
land can dramatically affect an area, but the problems of 
groundwater pollution and an increasing human popula-
tion have the most dramatic impacts on a given area.  
This is particularly true in a karst area where the abun-
dance of sinkholes can funnel not only surface water 
but also all types of pollution into the groundwater.  This 
run-off, or drainage of water and water carried pollution, 
can create major community problems.  Because of its 
numerous surface cracks and holes, a rainstorm within 
a karst terrain can swiftly wash soils, farming chemicals 
(including fertilizers, insecticides, pesticides, etc.), or 
animal waste from adjacent farm land into the under-
ground waterways.  Oil and gas residues can wash off 
area roadways or railway lines.  Broken sewage or septic 
lines can carry human wastes into the underlying water 
table.  If a residential well intercepts these underground 
streams, the polluted waters can be brought into area 
homes without the necessary filtration or cleansing.  This 
affects the health and well being of the community.

A community's greatest challenge is to develop a rela-
tionship with its surroundings so both can thrive.  Plan-
ning is the key to a successful partnership with the land.  
By understanding the workings of a karst terrain and the 
vital role that water plays in this environment people can 
make informed decisions to insure that pre-existing plant 
and animal communities are not greatly disturbed.  In the 
Secret Sink Community industry, agriculture, and general 
services must all work together to produce a sustainable 
environment.
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secret  sink

PROCEDURE: 

1.   Tell the students that they are responsible for plan-
ning a new community in the Secret Sink region.  All 
components of the community must be arranged so 
that it maximizes the usefulness of this region.  The 
teacher reviews what needs to be developed and 
the importance of not leaving out any aspects of the 
community.

2.   Divide the class into groups of three to five students.  
Each group represents a town planning committee.      
Working together as a team, their job is to plan the 
"perfect" community -- a community which provides 
a     clean, healthy environment for all its residents as 
well as the pre-existing plant and animal life.

3. Review the components of the community*:

Residents – live in the area
Farmers  – use the land to raise tobacco and livestock
Industry  – uses the land for economic growth and trade
Small Businesses – provide local services
National Park – preserves and protects the unique         

environment
Transportation Department – insures appropriate trans-

portation throughout the community. This can include 
highways, railroads and/or water transportation

Environmental Groups – protect the sinkholes under any 
 circumstances

*Other groups can be added.

4.   Before the students cut out the materials, "brain-
storm" the pros and cons of land use in the Secret 
Sink community.  Record the pros and cons on the 
board. The table below shows a few examples:  

5.   Pass out the surface maps, scissors, glue, and the 
Secret Sink Community Sheets.  The surface maps 
will serve as a base for each group's community.  
Explain that the group will need to use all the build-
ing cutouts provided. These cutouts can be made 
smaller or they can include more land, but all pieces 
must be used.  The students may also develop other 
land uses.  Do not paste items down at this time.

6.   Have students work in their groups and begin to 
develop their ideal community.  While doing this, 

keep in mind the priorities of each community group.  
Remember no land use is to be excluded, all com-
munity buildings must be used, plant and animal 
habitats need to be preserved, and everyone in your 
group should agree.  Once all community members 
agree to the best layout, the pieces should be pasted 
or taped in place.

7.   After each land use plan has been completed, each 
group now shares their "ideal" community with the 
rest of the class.  During each presentation, com-
munity members should explain why they chose 
the placement of each component of their commu-
nity.  They should also explain how the placement of 
individual components helps protect, preserve, and 
maintain the health and well being of other com-
munity components.

8.   As each presentation is completed, the teacher 
should tape or hang each completed community 
along the board or wall of the classroom.  Place com-
munities side by side until each group has completed 
their presentations.  Next, have the class focus on 
the string of communities found along the river.  Point 
out that each represents a town, city, or farming com-
munity found along the Green River.  Individual com-
ponents of any one community may protect other 
components within its town limits, but how do they 
affect the next community downstream?  Did the indi-
vidual planning committees think about other com-
munities while working on the layout of their own 
town?  Are there different choices that would have 
made a difference to neighboring communities?

      NOTE: There is no "perfect" community.  Every 
community will affect the plant and animal habitats 
around it, but proper planning can help to alleviate 
many environmental consequences.

9.   To show that our Secret Sink community is not iso-
lated, the teacher uses a U.S. map to show that the 
Green River flows into the Ohio River which flows 
into the Mississippi River which flows into the Gulf 
of Mexico. Now, as we look at our community, how 
are we affecting other communities down river and 
around the world?
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CLOSURE:  Secret Sink is a special community.  
All communities have differences that make them 
unique.  As community planners we need to take 
these special attributes into consideration.  No com-
munity is an island.  Each has its impact on many 
environments.

EVALUATION:  The teacher is able to evaluate the stu-
dents by observing how the students interact with 
each other in their groups.  Through the students' 
presentations and discussions the teacher will be 
able to evaluate their problem solving skills and how 
well they adapt to different perspectives.

EXTENSIONS: 

1.   Relate Secret Sink to a sinkhole or other potentially 
hazardous area in or near your community.  How is 
it being used?  What kinds of connections can you 
make?

2.   Find articles in local newspapers relating to sink-
holes.  What problems, concerns, and/or solutions 
are being discussed? 

3.   Attend a town meeting to see how your community 
discusses and plans for your area's development.

4.   Brainstorm some changes that could be made within 
your school community.  Prepare your ideas and 
present then to your school's student council.

secret  sink
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Secret  Sink
Community Sheet
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Secret  Sink
Map

Sinkhole

Spring

River
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PL-M-3.3.2       Improving environmental conditions (e.g., air and water quality) and preserving natural resources 
impact personal and community health.

PL-M-3.3.1       A range of resources and services are provided by community agencies such as: public health 
department, fire department, police department, family resource centers, hospitals, and nonprofit 
organizations (e.g., American Heart Association, American Red Cross, American Cancer Society).

PL-M-3.1.5       Environmental issues (e.g., pollution) should be considered when making consumer decisions (e.g., 
recycling, reducing, reusing).

PL-M-2.3.2       Rules of behavior and fair play (e.g., accepting authoritative decisions, assessing one's own perfor-
mance level, accepting skills and abilities of others through verbal and nonverbal actions for specta-
tors and/or participants) during games are necessary.

PL-M-1.8.4       Using appropriate coping strategies (e.g., realistic goal-setting, effective time management, decision-
making processes) promotes mental and emotional health.

PL-M-1.8.3       Strategies (e.g., walking away, communication skills, conflict resolution) for preventing violence vary 
with the situation.

PL-M-1.8.1       The use of appropriate strategies (e.g., assertiveness, refusal skills, decision-making techniques) are 
positive ways to cope with peer pressure.

PL-M-1.1.1       Individuals have personal rights and responsibilities (e.g., cooperation, communication, patience) 
when dealing with others (e.g., families, classmates, teams).

SC-M-3.5.4      The number of organisms an ecosystem can support depends on the resources available and abiotic 
factors (e.g., quantity of light and water, range of temperatures, soil composition).  Given adequate 
biotic and abiotic resources and no diseases or predators, populations (including humans) increase 
at rapid rates.  Lack of resources and other factors, such as predation and climate, limit the growth of 
populations in specific niches in the ecosystem.

SC-M-3.5.2      Populations of organisms can be categorized by the function they serve in an ecosystem.  Plants 
and some microorganisms are producers because they make their own food.  All animals, including 
humans, are consumers, and obtain their food by eating other organisms.  Decomposers, primarily 
bacteria and fungi, are consumers that use waste materials and dead organisms for food.  Food webs 
identify the relationships among producers, consumers, and decomposers in an ecosystem.

SC-M-3.5.1      A population consists of all individuals of a species that occur together at a given place and time.  All 
populations living together and the physical factors with which they interact compose an ecosystem.

SC-M-3.4.1      Biological change over time accounts for the diversity of species developed through gradual pro-
cesses over many generations.  Biological adaptations include changes in structures, behaviors, or 
physiology that enhance survival and reproductive success in a particular environment.

SC-M-2.1.5      Water, which covers the majority of the Earth's surface, circulates through the crust, oceans, and 
atmosphere in what is known as the water cycle.  Water dissolves minerals and gases and may 
carry them to the oceans.

Secret  Sink
Core Content
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Secret  Sink
Core Content

SS-M-4.4.4       Individual perspectives impact the use of natural resources (e.g., watering lawns, planting gardens, 
recycling paper).  

SS-M-4.4.3       The natural resources of a place or region impact its political, social, and economic development.

SS-M-4.4.2       The physical environment both promotes and limits human activities (e.g., exploration, migration, 
trade).

SS-M-4.2.2       Places and regions change over time as new technologies, resources, and knowledge become 
available.

SS-M-4.2.1       Places can be made distinctive by human activities (e.g., building houses, stores, roads, railroads, 
irrigation) that alter physical features.

SS-M-4.1.2       Different factors (e.g., rivers, dams, developments) affect where human activities are located and how 
land is used in urban, rural, and suburban areas.

SS-M-2.4.2       Compromise and cooperation are possible choices for positive social interaction and resolution of 
conflict.

SS-M-2.3.1       Various human needs are met through interaction in and among social institutions and groups (e.g., 
family, schools, teams, clubs, religious groups, governments).

WR-M-1.4         Transactive writing is informative/persuasive writing that presents ideas and information for authentic 
audiences to accomplish realistic purposes like those students will encounter in their lives.  In 
transactive writing, students will write in a variety of forms such as the following: 

                                • letters 
                                • speeches 
                                • editorials 
                                • articles in magazines, academic journals, newspapers 
                                • proposals
                                • brochures
                                • other kinds of practical/workplace writing.
  
                         Characteristics of transactive writing may include :
                                • text and language features of the selected form 
                                • information to engage/orient the reader to clarify and justify purposes 
                                • ideas which communicate the specific purpose for the intended audience 
                                • explanation and support to help the reader understand the author's purpose 
                                • well-organized idea development and support (e.g., facts, examples, reasons, comparisons, 

anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose 
                                • effective conclusions.

This activity was adapted from Aquatic Project Wild
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Mammoth Math
SUBJECTS:  Social Studies, Government, Math

GRADES:  6-8

DURATION:  One class period of 40-60 minutes

GROUP SIZE:  One or two classrooms (15-60 students)

SETTING:  Indoors

KEY VOCABULARY:  Visitation, line graph, x-axis, 
y-axis, fiscal year, calendar year, peak season, capacity

ANTICIPATORY SET:  Can someone explain the word 
capacity?  How can this word be applied to the number 
of visitors to an area?

OBJECTIVE:  The students will be able to:  1) develop 
and graph visitation statistics over a fifty-five year period;  
2) interpret other line graphs to gather information;  
3) read graphs and draw conclusions about visitation 
trends.

MATERIALS:  One copy per student of the Mammoth 
Math Visitation Graph; Park And Cave Visitation Statistics 
(for 1941-1997); Mammoth Math Worksheets; pencils; 
rulers.
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Mammoth  Math

BACKGROUND:  For years statistics have been kept on 
the number of people visiting Mammoth Cave National 
Park.  These statistics include the number of visitors to 
the park and the number of people who tour the cave.  
The number of park visitors is an estimate based on 
the number of cars that pass over a traffic counter.  
That number is then multiplied by what is known as a 
multiplier, or the average number of people per vehicle.  
This number has changed over the years.  The number of 
people that go into the cave is based on the total number 
of cave tour tickets sold.  

National events brought about some drastic changes in 
visitation numbers.  In the early 1940's visitation dropped 
dramatically.  This was due to the United States' involve-
ment in World War II.  During the war years almost every-
thing was rationed (gas, tires, food items), men were 
off fighting the war, women were working in defense 
factories or on the family farm, and there was little time to 
travel.  Even if people had time to travel during the World 
War II era they could not buy gas or tires, making travel 
extremely difficult.  In the mid-1970's visitors flocked to 
national parks to experience their heritage and roots 
during our nation's bicentennial.  In the early-1980's visi-
tation dropped off due to a fuel crisis, which included a 
gas shortage, high gasoline prices, and in many areas 
the inability to purchase gas on certain days of the week.  
These national influences had a dramatic effect on the 
number of people visiting Mammoth Cave National Park. 

Capacity is the total number an object or resource can 
accommodate.  For example, a bus only has 24 seats 
and can only carry a designated number of passengers 
safely and comfortably.  That bus has a total capacity, or 
number, of passengers it can carry.  In a cave the capac-
ity is the total number of people that a cave tour can 
accommodate.  For safety, a quality visitor experience, 
and resource protection only a pre-determined number 
of visitors are allowed on a tour.  The average limit on 
tours in Mammoth Cave is one hundred people.  On 
some cave tours, such as the Wild Cave tour and the 
Introduction to Caving tour, the capacity is much lower.  
On the graphs provided in this lesson you will notice 
the visitation exceeds the capacity.  This can happen 
because of the addition of a half-mile Discovery tour.  On 
the Discovery tour visitors walk the cave passage at their 
own pace and stop and talk to the rangers stationed 
in various areas versus being guided through the cave.  

On very busy days and holiday weekends this tour is 
offered to provide visitors a chance to view a portion of 
Mammoth Cave when the other guided tours are sold 
out-- or have reached capacity!

One question on the worksheet asks which time of year 
the students would like to visit and why.  They will need to 
remember these graphs do not give the full story.  While 
some might choose to come in the winter when there 
are not as many visitors, there is the trade-off of not 
having the variety of cave tours that are available in the 
summer.  Some years the park has had the luxury of 
adding specialty tours to the Fall schedule.  These tours 
have smaller tour limits and go into parts of the cave that 
are not visited as often.  Although graphs give us some 
information, they can not tell the entire story.
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Mammoth  Math

PROCEDURES:

1.   The teacher passes out copies of an information 
sheet entitled Park and Cave Visitation Statistics.  
The teacher asks the students what the difference 
between park visitation and cave visitation might be?  
The teacher then explains that the class is going to 
look at the cave visitation statistics and plot them to 
create a line graph.

2.   The teacher passes out a blank Mammoth Math Visi-
tation Graph.  The teacher explains that the y-axis is 
on the left side of the graph.  It is read from bottom to 
top.  Starting at zero, students are to label this sec-
tion in thousands, from 0 to 750,000 in increments 
of 25,000.  The first line will be worth 0, the next 
25,000, then 50,000 and so forth.  Since the margin 
has the word "thousands" students can leave off the 
zeros and label the graph 25, 50, 75 and so forth.

3.   The teacher explains that the x-axis moves from left 
to right across the bottom of the graph. The x-axis 
will be your time line (or years) starting in 1941 and 
moving across until 1996.  It is to be labeled in 5-year 
increments, 1941, 1946, 1951, etc.

4.   Once the graph is labeled the teacher will have the 
students plot the number of cave visitors for each 
year.  After the years are plotted a line is drawn from 
dot to dot to connect the years.  

5.   After plotting the points the teacher asks the class 
to discuss the possible reasons for the highs and 
lows.  The students will then locate the year with the 
highest visitation and the year with the lowest.  Then 
the teacher asks the students:  What was happening 
nationally around 1973 that would cause that year 
to have higher numbers of visitors?  What about 
our lowest years, 1942-45 and 1983?  What was 
happening in the nation at that time?

6.   Work Sheet # 1 includes cave visitation for three 
fiscal years.  (Fiscal year is abbreviated as FY).  The 
teacher asks the students what fiscal year means.  In 
this case the calendar for the National Park Service 
begins in October and ends in September.  October 
through September is the government's financial, or 
fiscal, year.  The students review the graph and 
then answer the questions.  The class discusses 
the answers.  Notice that question number five is a 
matter of opinion.  (Remember, information that is 
not seen in the graph could alter this answer!) 

7.   The teacher asks the students the meaning of the 
word capacity.  Can the longest cave system in the 
world have a capacity?  Yes!  The capacity is the 
number of people that can go on the scheduled 
guided cave tours. 

8.   Using Work Sheet # 2 the class will now look at 
monthly cave visitation for two fiscal years (FY’92 
and FY’93).  The teacher asks the students if they 
notice anything unusual about these graphs.  How 
can visitation be higher than capacity?  The class 
discusses some possibilities.

9.   The students review the graphs and answer the 
accompanying questions.  The class discusses the 
answers. 

CLOSURE:  Today we have looked at graphs as a way 
to compare information, determine trends, and draw con-
clusions from the information given.  Graphs are a way to 
organize and present information in a visual display.  We 
were able to visualize the visitation at Mammoth Cave 
National Park for over fifty years.

EVALUATION: The teacher is able to evaluate the stu-
dents through class participation, their graphs, and the 
answers found on their worksheets. 

EXTENSIONS:  

1.   Students could interview people in their community 
who lived during the hardships of World War II and/or 
the gas crisis of 1983.  These community members 
could be invited to class to talk about what is was like 
to live during these difficult times. 

2.   The class could graph the attendance record for 
several months from their school.  They could then 
review the dates to answer various question such as: 
Are there certain months when more students are 
absent?  Why?

3.   The class could research various ways to graph 
information, such as pie charts and bar graphs.  How 
do these differ?  The data from this activity could be 
converted to another type of graph to help illustrate 
the relationship of capacity and visitation or to show 
monthly and yearly trends.
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Year                          Park Visitation                            Cave Visitation
1997                                                2,089,911                                                          467,239
1996                                                1,989,082                                                          480,177
1995                                                1,935,700                                                          517,129
1994                                                2,101,188  (change in multiplier)                     526,247  
1993                                                2,569,300  (1,937,089 by new multiplier)         531,769
1992                                                2,565,946                                                          563,811
1991                                                2,331,283                                                          547,035
1990                                                2,097,626                                                          500,745
1989                                                1,845,928                                                          495,500
1988                                                1,908,698                                                          504,413
1987                                                1,809,428                                                          463,025
1986                                                1,819,761                                                          443,965
1985                                                1,681,027                                                          426,086
1984                                                1,674,538                                                          416,576
1983                                                1,671,591                                                          402,383
1982                                                1,699,764                                                          450,747
1981                                                1,577,405                                                          447,371
1980                                                1,668,875                                                          434,905
1979                                                1,557,998                                                          411,538
1978                                                1,813,776                                                          514,396
1977                                                1,979,351                                                          575,829
1976                                                1,922,010                                                          606,273
1975                                                1,853,770                                                          615,838
1974                                                1,739,957                                                          596,268
1973                                                1,927,547                                                          675,167
1972                                                1,872,870                                                          661,136
1971                                                1,745,016                                                          625,364
1970                                                1,726,494                                                          610,964
1969                                                1,299,695                                                          541,168
1968                                                1,540,191                                                          527,036
1967                                                1,282,754                                                          479,130
1966                                                1,143,794                                                          464,444
1965                                                   872,210                                                          388,015
1964                                                   793,424                                                          348,895
1963                                                   636,094                                                          303,996
1962                                                   569,319                                                          284,025
1961                                                   519,274                                                          258,850
1960                                                   519,144                                                          248,411
1959                                                   490,268                                                          232,491
1958                                                   479,530                                                          209,538
1957                                                   450,181                                                          215,380
1956                                                   466,126                                                          208,283
1955                                                   447,828                                                          194,570
1954                                                   439,752                                                          196,889
1953                                                   499,362                                                          220,634
1952                                                   438,030                                                          217,615
1951                                                   364,216                                                          229,876
1950                                                   254,187                                                          198,827
1949                                                   211,792                                                          171,542
1948                                                   180,621                                                          163,262
1947                                                   192,803                                                          143,720
1946                                                   180,081                                                          133,248
1945                                                     84,335                                                            63,883
1944                                                     50,862                                                            45,687
1943                                                     46,812                                                            45,687
1942                                                     87,155                                                            78,874
1941                                                   165,966                                                            70,382

Name:___________________________________________Date:__________________________

Mammoth  Math
Park and Cave Visitation Statistics
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Mammoth  Math
Visitation  Graph

Number the x-axis in   
5-year intervals starting 
with 1941 when     
Mammoth Cave 
became a National 
Park.

Number the y-axis, 
starting with 0 in inter-
vals of 25,000      (0; 
25,000; 50,000; 75,000; 
100,000) etc., up to 
750,000

T
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Year
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Monthly Cave Visitation: FY '92 vs FY '93 vs FY '94

1. Which year has the highest total visitation? ________ Explain how you came to this determination.

  ___________________________________________________________________________________

2. For all three years, when is the peak season?  _____________________________________

3. Looking at all three years, which month has the greatest difference in visitation?  __________

4. Which month has the least visitation in FY’94?  _____________________________

5. As a visitor, what time of year would you most like to visit and why? 

____________________________________________________________________________

Mammoth  Math
Work  Sheet  No. 1
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Mammoth  Math
Work  Sheet  No. 2

Using Monthly Cave Visitation Graphs for 
FY’92 and FY’93 answer the following ques-
tions:

1. In each year visitation is higher than capacity 
from March to September.  In which year is 
visitation closer to capacity during this period?  
_______________________

2. Why do you think visitation is so high in April?  

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

3. What does capacity mean?  

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

4. What can you suggest managers do when visi-
tation is higher than capacity?  

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

_______________________________________________________________________

FY’93

FY’92
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MA-M-4.3.1      How everyday situations, tables, graphs, patterns, verbal rules, and equations relate to each other.

MA-M-4.2.3      Model equations and inequalities concretely (e.g., algebra tiles or blocks), pictorially (e.g., graphs, 
tables), and abstractly  (e.g., equations).

MA-M-4.1.3      Rectangular (Cartesian) coordinate system/grid and ordered pairs.

MA-M-3.3.4      How probability and statistics are used to make predictions and/or draw conclusions.

MA-M-3.3.3      How data gathering, bias issues, faulty data analysis, and misleading representations affect interpre-
tations and conclusions about data (e.g., changing the scale on a graph, polling only a specific group 
of people, using limited or extremely small sample size).

MA-M-3.3.1      How different representations of data (e.g., tables, graphs, diagrams, plots) are related.

MA-M-3.2.2      Construct and interpret displays of data (e.g., table, circle graph, line plot, stem-and-leaf plot, box-
and-whiskers plot).

MA-M-3.2.1      Organize, represent, analyze, and interpret sets of data.

MA-M-3.1.3      Characteristics and appropriateness of graphs (e.g., bar, line, circle), and plots (e.g., line, stem-and-
leaf, box-and-whiskers, scatter).

MA-M-1.2.2      Compute (e.g., estimate, use pencil and paper, use calculator, round, use mental math) large and 
small quantities and check for reasonable and appropriate computational results.

MA-M-1.2.1      Add, subtract, multiply, and divide rational numbers (fractions, decimals, percents, integers) to solve 
problems.

PL-M-1.8.4       Using appropriate coping strategies (e.g., realistic goal-setting, effective time management, decision-
making processes) promotes mental and emotional health.

PL-M-1.1.1       Individuals have personal rights and responsibilities (e.g., cooperation, communication, patience) 
when dealing with others (e.g., families, classmates, teams).

SS-M-4.4.3       The natural resources of a place or region impact its political, social, and economic development.

SS-M-4.4.2       The physical environment both promotes and limits human activities (e.g., exploration, migration, 
trade).

Mammoth  Math
Core  Content
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Mammoth  Math
Core  Content

WR-M-1.4         Transactive writing is informative/persuasive writing that presents ideas and information for authentic 
audiences to accomplish realistic purposes like those students will encounter in their lives.  In 
transactive writing, students will write in a variety of forms such as the following: 

                                • letters 
                                • speeches 
                                • editorials 
                                • articles in magazines, academic journals, newspapers 
                                • proposals
                                • brochures
                                • other kinds of practical/workplace writing.
  
                         Characteristics of transactive writing may include :
                                • text and language features of the selected form 
                                • information to engage/orient the reader to clarify and justify purposes 
                                • ideas which communicate the specific purpose for the intended audience 
                                • explanation and support to help the reader understand the author's purpose 
                                • well-organized idea development and support (e.g., facts, examples, reasons, comparisons, 

anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose 
                                • effective conclusions.
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Back  to  the  past
SUBJECTS:  Social Studies, Math, English/Language 
Arts, Arts and Humanities, Health, Physical Education

GRADES:  6-8

DURATION:  One 3 to 3 1/2 hour time period

GROUP SIZE:  One classroom of 25-35 students (or 
less)

SETTING:  Outdoors

KEY VOCABULARY:  Community, headstones, foot-
stones, tombstones, epitaph, veteran

ANTICIPATORY SET:  Today we are going to explore 
one of the cemeteries located in Mammoth Cave 
National Park.  What information can we collect from a 
cemetery?  Note: This lesson could also take place in 
a cemetery located in the community where your school 
is located.

OBJECTIVES:  The students will be able to:  1) work 
productively in small groups to survey tombstones;  2) 
analyze the data collected from the tombstones and draw 
conclusions about the people who once lived in the com-
munity.   

MATERIALS:  Cemetery Survey Activity Sheets, clip-
boards, pencils/pens.

BACKGROUND:  Within the park boundaries, there are 
over 100 cemeteries scattered across the land.  Today 
these cemeteries hold valuable information about the 
communities and families who lived on the land that is 
now Mammoth Cave National Park.  When we think of 
a cemetery we usually picture it near a church or in a 
specific place in a community.  But if there are over 100 
cemeteries, obviously they could not all be connected 
to a church or a community.  Many of these graveyards 
are small family cemeteries ranging from as few as two 
graves to a hundred or more grave sites. 

There are three church buildings that still exist within the 
park boundaries.  The three churches are Joppa Mis-
sionary Baptist Church established in 1862, Mammoth 
Cave Baptist Church established in 1827, and Good 
Spring United Baptist Church established in 1842.  
These churches were the center of community life until 
the 1930's when several thousand acres of land was 
acquired to form Mammoth Cave National Park. Today, 
these churches are still used on occasion by local citi-
zens for celebrations including weddings, funerals, family 
reunions, and Decoration Day*.  All three churches are 
on the National Register of Historic Places and are main-
tained by the National Park Service and church mem-
bers.  There are still burials in these cemeteries on a 
regular basis.

* Decoration Day is usually on or near the Sunday of 
Memorial Day weekend.  On this Sunday relatives of the 
deceased place flowers on graves to decorate the graves 
of ancestors, family members, or friends.
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Back to the Past

PROCEDURE:  

1.   The class reviews and discusses proper behavior 
when entering a cemetery.  The teacher reminds the 
students that they are in a special place.  They need 
to show respect for the people buried and for the 
families represented in the cemetery.

2.   The class travels to one of the cemeteries in the park or 
to a cemetery located within their school community.

3.   The teacher places the students in small groups (2-4 
students).  Each group is given a Cemetery Survey 
Activity Sheet.

4.   The groups are given five to ten minutes to locate a 
gravesite that catches their interest.

5.   After completing the Cemetery Survey Activity 
Sheet, the groups gather and discuss their answers.  

CLOSURE:  We have visited a cemetery and collected 
information about people who once made up a com-
munity.  This lesson has given us clues to the past.  
We also have a greater understanding of the hardships 
that some of our ancestors had to endure to survive 
the harsh conditions of early settlements in this part of 
Kentucky.

EVALUATION:  The teacher is able to evaluate the stu-
dents during the activity, class discussions, and by read-
ing their activity sheets.

EXTENSIONS:

1.   Have students write a story about the life of the 
person buried at the site they visited.

2.   Invite someone from your local historical society to 
visit your classroom and talk to the students about 
the early settlement of your community.

3.   Have students investigate their own family tree or 
visit where their ancestors are buried.
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Name of Cemetery:                                                                        

Headstone Information

First Name:                            Middle Name:                          Last Name:                      

Date Born:                                   

Date of Death:                                     

back to the past
Cemetery Survey Activity

Epitaph(s) or Inscription(s) on Headstone:  

If more than one inscription please number each one.  

                                                                                                                                   

                                                                                                                                   

                                                                                                                                   

                                                                                                                                   

                                                                                                                                   

Is there a symbol or etching on the headstone?  
Describe and/or draw the symbol or etching here:
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Age at death:  ____________

Is this person still alive?  Yes          No       

Were they a veteran?  Yes           No         
Can you tell from the tombstone if they were in the military during a war?  Yes         No         
If so, which war?                                                 

Is their military rank evident and if so what was it?                                                        

Was this person married?  Yes           No           
Does the inscription indicate how long the person was married and/or when they were married?                                                     

Did they or their spouse die first?                                                                                  

Did they have children? Yes         No           If so, can you distinguish how many?                   

Did they or their child (children) die first?                                                                     

Can you tell from the inscription or etching anything about their occupation or hobbies?

                                                                                                                                   

Are there other interesting facts?  If so, please describe below.
                                                                                                                                   

                                                                                                                 

Do their families still visit the grave site?  Yes         No        How can you tell?                     

____________________________________________________________________________ 

From the information on this headstone, what do you know about this person's life?  Tell how you came to the 
conclusion you did about this person.

back to the past
Cemetery Survey Activity (Page 2)
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MA-M-1.3.3      How operations (addition and subtraction; multiplication and division; squaring and taking the square 
root of a number) are inversely related.

MA-M-1.2.2      Compute (e.g., estimate, use pencil and paper, use calculator, round, use mental math) large and 
small quantities and check for reasonable and appropriate computational results.

MA-M-1.2.1      Add, subtract, multiply, and divide rational numbers (fractions, decimals, percents, integers) to solve 
problems.

PL-M-2.3.2       Rules of behavior and fair play (e.g., accepting authoritative decisions, assessing one's own perfor-
mance level, accepting skills and abilities of others through verbal and nonverbal actions for specta-
tors and/or participants) during games are necessary.

SS-M-4.4.3       The natural resources of a place or region impact its political, social, and economic development.

SS-M-4.3.2       Human populations may change and/or migrate because of factors such as war, famine, disease, 
economic opportunity, and technology.

SS-M-4.3.1       Human settlement develops in different ways based on the culture and needs of settlers. 

SS-M-4.2.2       Places and regions change over time as new technologies, resources, and knowledge become 
available.

SS-M-4.2.1       Places can be made distinctive by human activities (e.g., building houses, stores, roads, railroads, 
irrigation) that alter physical features.

SS-M-4.1.2       Different factors  (e.g., rivers, dams, developments) affect where human activities are located and how 
land is used in urban, rural, and suburban areas.

SS-M-2.3.1       Various human needs are met through interaction in and among social institutions and groups (e.g., 
family, schools, teams, clubs, religious groups, governments).

WR-M-1.4         Transactive writing is informative/persuasive writing that presents ideas and information for authentic 
audiences to accomplish realistic purposes like those students will encounter in their lives.  In 
transactive writing, students will write in a variety of forms such as the following: 

                                • letters 
                                • speeches 
                                • editorials 
                                • articles in magazines, academic journals, newspapers 
                                • proposals
                                • brochures
                                • other kinds of practical/workplace writing.
  
                         Characteristics of transactive writing may include :
                                • text and language features of the selected form 
                                • information to engage/orient the reader to clarify and justify purposes 
                                • ideas which communicate the specific purpose for the intended audience 
                                • explanation and support to help the reader understand the author's purpose 
                                • well-organized idea development and support (e.g., facts, examples, reasons, comparisons, 

anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose 
                                • effective conclusions.

back to the past
Core Content
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It’s all greek 
(and latin) to me!

SUBJECTS:  English/Language Arts, Science, Health, 
Foreign Languages

GRADES:  6-8

DURATION:  One class period

GROUP SIZE:  One classroom of 25-30 students

SETTING:  Indoors

KEY VOCABULARY:  Greek, Latin, prefix, suffix, root 
word, etymology

ANTICIPATORY SET:  When learning new words are 
you ever curious about what they mean and where they 
originated?  Today we will learn how to decode the 
meaning of words without looking in a dictionary. 

OBJECTIVES:  Students will be able to use Latin root 
words, suffixes and prefixes in order to: 1) match word 
parts with their meanings;  2) combine word parts to 
create scientific terms;  3) create new words by using 
learned root words, suffixes, and prefixes; and  4) use 
scientific and newly invented words in creative writing 
situations.

MATERIALS:  One set of  Memory Cards for each group 
of 2-4 students, one Key to Roots, Prefixes and Suffixes 
for each group, paper, pencil.
 

BACKGROUND:  Many Mammoth Cave organisms are 
described using scientific terms.  These terms are usu-
ally derived from Greek or Latin root words, prefixes, or 
suffixes.  Latin and Greek words are used predominantly 
in science and medicine because the words and their 
meanings do not change.  If you are familiar with the 
meanings of these root words, you can easily decode 
new and old scientific terms.

At different times, Greece and Rome were world powers 
with the Romans eventually conquering the Greeks.  
Roman rule spread, extending far outside Italy -- into 
Asia to the East and westward to the British Isles.  Con-
quered peoples had to become familiar with the lan-
guage of their rulers.  As a result, Greek and Latin were 
at different times considered universal languages. 

As languages are used, they constantly change and 
evolve.  The Romans "borrowed" many Greek words.  
Roman words were absorbed into other local languages.  
Like Greece, Rome eventually lost its position as a world 
power and the Roman language, Latin, was no longer 
spoken.  This meant that Latin, as a language, stopped 
evolving or changing.  Today, many English words are 
derived, or borrowed, from original Greek and Latin 
vocabularies.

In the mid-1800's scientists began using a two-word 
descriptor to name new species of plants and animals.  
By this time, Latin was no longer in daily usage.  
Because the meanings of its words were no longer 
changing, scientists decided to use early Greek and 
Latin prefixes, root words, and suffixes to provide these 
new descriptive (scientific) names.  Today, scientists can 
understand a great deal about a species by simply trans-
lating its name!  By agreeing to use this system of a 
common scientific language, scientists from around the 
world can now share their knowledge and discoveries 
without the need to translate from or into many individual 
languages.
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It’s all greek (and latin) to me!

PROCEDURE:

1.   The teacher explains the difference between a root 
word, a prefix and a suffix.  The teacher further 
explains that these word parts can be combined to 
form scientific words that are regularly used at Mam-
moth Cave National Park and by scientists in other 
locations around the world.  For example, "herba" is 
a root word meaning "grass" (or plants).  A prefix or 
suffix can be added to "herba" in order to change 
the meaning.  For example the suffix "cida" means 
"killer".  Combining herba and cida gives you the new 
word "herbicide", or plant killer.  The suffix "vorus" 
means "eating".  Combining herba and vorus gives 
you the new word "herbivore", or plant eater.  You 
can see this root (herba) used in other words such 
as herbs, herbarium, or herbaceous.  Point out that 
while the connecting vowel is often changed to make 
the word easier to pronounce, it is still fairly easy to 
see the various root words being used!

2.   Divide the class into small groups of 2-4 students 
each.  Give each group a set of Memory Cards and 
one copy of Key to Roots, Prefixes, and Suffixes.

3.   The teacher tells the students that they will be using 
Greek and Latin words to play a basic "Memory" 
game in which they memorize the location of match-
ing cards.  

4.   The teacher instructs each group to shuffle their 
cards and lay them face down on a flat surface 
(table or floor). Students take turns turning the cards 
over to match a word with its correct definition.  If 
the definition is not found, they turn the cards back 
facedown.  The next student uses his/her memory to 
locate the correct cards.  Students pick up and keep 
any matching cards they find.  Play continues until 
there are no cards left on the table.  The winner is 
the student with the most matching cards.  Students 
may use the Key to Roots, Prefixes, and Suffixes to 
check their choices.

5.   The teacher tells the students they will now be using 
the Greek and Latin words from their memory game 
to form scientific terms that could be used by scien-
tists at Mammoth Cave National Park.  Each group 
should record all the words they were able to make 
by combining their Latin/Greek prefixes, root words 
and suffixes in various ways, grouping all real terms 
together and all newly created terms together.  Stu-
dents should provide the meaning of each word cre-
ated.

CLOSURE:  Etymology is the study of the history and 
origin of words.  Today you have learned to break apart 
a word in order to understand its meaning.  You learned 
to use prefixes, root words, and suffixes to create new 
words that describe new ideas, species, objects or dis-
coveries.    

EVALUATION:  The teacher is able to evaluate the stu-
dents through their group participation and their list of 
scientific words and definitions. 
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It’s all greek (and latin) to me!

EXTENSIONS:

1.   Have students collect scientific terms and names 
found in their school literature -- from their science 
books, literature books, or library readings.  Each 
student could keep a journal or notebook of new 
terms they find.

2.   Using the Key to Roots, Prefixes, and Suffixes, 
instruct students to create a list of as many descrip-
tive words as they can by combining prefixes, suf-
fixes and root words found in the list.  Have each 
student write a story about a cave creature using as 
many of the real terms and new terms as possible 
from their list.  "Real" terms (such as subterranean 
or microscopic) should be underlined.  "New" terms 
(such as transterranean or terreaneanphile) should 
be circled.

3.   Can students identify the various Greek/Latin stems 
found within words?  Have students use a dictionary 
to look up the identifying root, prefix, or suffix within 
the following list of words.  The first two have been 
done for you.  Add new words to this list.  

      Can you find the origins of: school, bisect, 
insect, botanical, zoologist, cave, mammal, geology, 
gypsum, river, student, or science?  (choose any 8)
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It’s all greek (and latin) to me!

4.   Give each student a copy of the Key to Roots, Pre-
fixes, and Suffixes.  The teacher writes one of the 
word segments on the board.  Students are given 
three minutes to form as many words as possible 
using the indicated word segment.  For example, if 
the teacher writes the prefix "un-", students attach 
root words and suffixes to "un-" to form new words.  
If the teacher writes the root word "locate", students 
can use prefixes and suffixes to form words such 
as "echolocation" and "relocated".  Students may 
use the word segments found in the Key to Roots, 
Prefixes, and Suffixes or they may use others.  When 
time is up, students take turns reading their list of 
words.  As a word is read, any students with the 
same word should cross out or place a checkmark 
next to that word to show it is a duplicate.  Students 
score one point for each unique word left on their 
list.  In case of doubt, the unique words 1) must be 
found in the dictionary or 2) if the teacher is willing 
to accept creativity, the author must be able to offer 
a logical definition.  The winner gets to choose and 
write the next word segment on the board.  How 
many unique words were created by class mem-
bers?

5.   Have students print root words, prefixes, and suffixes 
on 3"x5" index cards, one word or word segment per 
card.  Put the root words on one pile and punch a 
hole through the top of the cards.  Secure the cards 
with a book ring.  Follow the same procedure for 
the prefixes and for the suffixes.  Lay the card piles 
in order (prefix-root word-suffix).  Students work indi-
vidually to form as many words as they can by flip-
ping prefixes, root words and/or suffixes.  The stu-
dent records the words they have formed.  After 
each student has had time to record their lists, they 
exchange lists and check the words in a dictionary to 
be certain the words are correct.
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it’s all greek (and latin) to me!
Key to Greek and Latin – roots, prefixes and suffixes
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it’s all greek (and latin) to me!
Key to Greek and Latin – roots, prefixes and suffixes
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Anthropologist............... one who studies human beings
Arthropod...................... jointed foot 
Artifact .......................... made by human skill      
Aquatic.......................... water living    
Autonomy ..................... existing, or capable of existing, independently (self governing) 
Bisect............................ divide into two (usually) equal parts;  intersect
Carnivore...................... a flesh-eating animal    
Centimeter .................... one hundredth of a meter
Centipede ..................... a many-segmented arthropod.  Each body segment contains one set of legs.
Decapod ....................... ten footed 
Echolocation................. a process of locating distant or invisible objects by means of sound waves reflected back to 

the emitter by the object(s)
Florist............................ one who sells, or grows for sale, flowers and ornamental plants
Herbicide ...................... an agent used to destroy or inhibit plant growth (Note: Herbicides cannot be used in a national 

park)  
Herbivore ...................... eating on plants
Ichthyologist.................. someone who studies fish
Isopod........................... small sessile-eyed crustacean with a body composed of seven free thoracic segments.  Each 

segment contains a pair of similar legs.
Microfauna.................... small, minute animals invisible to the naked eye
Microscopic................... invisible or indistinguishable without the aid of a microscope
Millimeter ...................... one thousandth of a meter
Millipede ....................... one thousand feet
Paleontologist ............... someone who studies fossils to learn about past geological periods 
Pesticide ...................... an agent used to destroy pests  (Note: Pesticides cannot be used in a national park)
Photosynthesis ............. formation of carbohydrates in the chlorophyll-containing tissues (usually leaves) of plants
Protozoans ................... minute protoplasmic acellular or unicellular animals which have varied morphology and 

physiology, and often complex life cycles, which are represented in almost every kind of 
habitat.  Some are serious parasites of man and domestic animals.

Speleology.................... the scientific study or exploration of caves
Speleothem .................. a cave formation
Spelunker ..................... someone who makes a hobby of exploring or studying caves
Stalactite....................... a deposit of calcium carbonate resembling an icicle hanging from the roof or sides of caves
Stalagmite..................... a deposit of calcium carbonate, which looks like an inverted stalactite, formed on the floor of 

a cave by the drip of calcareous water
Subterranean................ being, lying, or operating under the surface of the earth
Suicide.......................... the act of taking ones own life voluntarily and intentionally 
Terrestrial...................... of or relating to the earth;  living on or growing from land
Thermal ........................ of, relating to, or caused by heat
Translucent ................... clear;  transparent;  permitting the passage of light 
Troglobite ...................... "cave dwellers."  Animals that spend their entire life in a cave and can live nowhere else.  

(Example: a blind cavefish or an eyeless crayfish)
Troglodyte ..................... a member of a primitive people dwelling in caves
Troglophile .................... "cave lovers."  Animals that can complete their entire life cycle in caves or in places outside 

of the cave if the habitat is dark and damp like a cave  (Example: cave salamanders, a cave 
springfish, or sculpins)

Trogloxene .................... "cave visitors."  Animals that live only a part of their life in a cave.  These creatures must 
periodically return to the surface for part of their living requirements - usually for food.  
(Example: bats or cave crickets)

it’s all greek (and latin) to me!
common terms in mammoth cave literature
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it’s all greek (and latin) to me!
Memory  Cards

Bi two
(Latin)

Centi
Hundred,

Hundredth
(Latin)

Fauna Animal life
(Latin)

Flora plant life
(Latin)
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it’s all greek (and latin) to me!
memory  cards

Herb grass, plant
(Latin)

-ist
Someone who 

performs, makes,
 

or specializes in
(Latin)

milli
thousand, 

thousandth
(Latin)

-logy
collecting, 
to gather, 

the study of
(Latin)
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it’s all greek (and latin) to me!
Memory  Cards

sub
Under, 

close to
(Latin)

Terra land
(Latin)

therm Heat, hot
(greek)

troglo hole, cave
(greek)
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PL-M-1.1.3       Communication, cooperation, rules, and respect are important to the effective functioning of groups.

PL-M-1.1.1       Individuals have personal rights and responsibilities (e.g., cooperation, communication, patience) 
when dealing with others (e.g., families, classmates, teams).

RD-H-4.0.12     Interpret the meaning of specialized vocabulary.

RD-M-x.0.4       Know the meanings of common prefixes and suffixes to comprehend unfamiliar words.

RD-M-x.0.3       Identify words that have multiple meanings and select the appropriate meaning for the context.

RD-M-4.0.14     Interpret the meaning of specialized vocabulary.

WR-M-1.4         Transactive writing is informative/persuasive writing that presents ideas and information for authentic 
audiences to accomplish realistic purposes like those students will encounter in their lives.  In 
transactive writing, students will write in a variety of forms such as the following: 

                                • letters 
                                • speeches 
                                • editorials 
                                • articles in magazines, academic journals, newspapers 
                                • proposals
                                • brochures
                                • other kinds of practical/workplace writing.
  
                         Characteristics of transactive writing may include :
                                • text and language features of the selected form 
                                • information to engage/orient the reader to clarify and justify purposes 
                                • ideas which communicate the specific purpose for the intended audience 
                                • explanation and support to help the reader understand the author's purpose 
                                • well-organized idea development and support (e.g., facts, examples, reasons, comparisons, 

anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose 
                                • effective conclusions.

it’s all greek (and latin) to me!
core  content
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That’s  My  Tree!
SUBJECTS:  Science, Math, English/Language Arts, 
Health, Consumerism

GRADES:  6-8

DURATION:  Two one-hour class periods

GROUP SIZE:  One classroom of 20-25 students (or 
less)

SETTING:  Outdoors and indoors

KEY VOCABULARY:  Field guide, field notebook, scien-
tific notebook, scientific research, observations, data, sci-
ence conference

ANTICIPATORY SET:  We have been studying various 
aspects of Mammoth Cave recently.  Today, we are going 
to be scientists and make a field notebook.

OBJECTIVES:  Students will be able to:  1) create a 
field notebook;  2) recognize and distinguish the various 
characteristics of trees within a study area.

MATERIALS:  Each student should have a field note-
book and a pen.  Each group should have a tape mea-
sure, and a tree field guide such as Kentucky Forest 
Trees: How to Know Them, produced by University of 
Kentucky, College of Agriculture (FOR-1)
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That’s  My  Tree!

BACKGROUND:  A field notebook (also called a sci-
entific notebook) is an essential component of every 
scientist's research life.  Scientists use their notebooks 
every time they conduct research and each time they 
make observations in the laboratory or in the field. 

Certain rules govern entries in a field notebook.  A pen 
should always be used when writing in a field notebook, 
as pencil markings may become rubbed out or fade 
over time.  Notes and observations are never erased or 
scratched out.  If the written material is thought to be 
wrong, one line should be drawn through the word(s).  
(Ex: Field Notebook).  This allows the scientist to go 
back at a later date to take a second look at his or her 
thoughts and findings.  What was thought to be wrong at 
one time – and therefore crossed out – may actually be 
correct.  If only one line was drawn through the words it 
will still be legible for future references.

The students will use a field notebook to record informa-
tion about trees.  Oak and hickory trees primarily domi-
nate the forests in and around Mammoth Cave National 
Park.  Numerous other species can easily be found, 
including poplar, papaw, maple, sycamore, dogwood, 
and redbud trees.  Variety is good in a forest.  It helps 
to ensure that vegetation (and therefore habitat and food 
sources) will always be available.  If only one species 
of tree is present, disease, blight, or fungus can wipe 
out acres of vegetation in a very short time.  This could 
seriously affect a local ecosystem.  

We don't have to look far for examples of widespread 
tree disease.  The chestnut blight (Endothia parasitica) 
wiped out most of our American chestnut trees in the 
early 1900's.  First noticed in the 1980's, a fungus dis-
ease called dogwood anthracnose attacked and killed 
flowering dogwood trees from New England south into 
the Appalachian Mountains.  Butternut canker is an 
annual fungus introduced into the United States about 
30 years ago.  It inhibits the tree's reproduction and has 
affected butternut trees throughout the state of Kentucky.  
The balsam woolly adelgid was introduced from Europe 
and has impacted Fraser fir trees in the Great Smoky 
Mountains National Park and has spread into Eastern 
Kentucky.  Dutch elm disease is another European 
import that has spread to American, slippery, and winged 
elms by the elm bark beetle as it feeds in the tree 
canopy.  To protect itself, a healthy forest will have a 
variety of species.

Students will look at the forest variety found within Mam-
moth Cave National Park, or other selected study area, 
by recording observations in their field notebook.  Stu-
dents will be looking at and listing several different char-
acteristics of trees observed.  There are several ways 
to identify a tree.  A tree can be categorized by its 
bark, twigs, leaves, the colors displayed during various 
seasons, its flowers, and its fruit.  The leaves provide 
excellent clues as each tree has leaves of a distinctive 
size, venation, shape, and seasonal coloration.  The fruit 
of a tree is a good indicator as each tree has its own 
unique fruit.  Flowers are another factor in the identifica-
tion of trees. Of course, flowers and fruits can only be 
used during the tree's flowering/fruiting seasons.
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That’s  My  Tree!

PROCEDURE:

1.   The teacher gives, or has each student make, a field 
notebook.  Notebooks should have several sheets of 
paper stapled or bound together.  Cardboard covers 
can provide a firm writing surface.  Each student 
should have a pen.

2.   The teacher divides the class into groups of three or 
four students each.  Give each group a tape measure 
and one copy of *Kentucky Forest Trees: How to 
Know Them (FOR-1), or any other tree field guide. 

3.   The students will go into a wooded area and choose 
one tree to observe and identify in their notebooks.  
The teacher should instruct students to stay within 
pre-selected boundaries.  Indicate boundaries that 
allow the instructor to see and assist each group.

4.   The students are to work as a group to collect 
their information and observations, but each student 
needs to record data individually.  Instruct students to 
complete the following activities at their tree:

• Make a bark rubbing
• Draw the leaf
• Draw the fruit (if present)
• Draw the flower (if present)
• Measure and record circumference of tree
• Record evidence of and number of birds found in the 

tree
• List animals seen or clues of animal activity dis-

covered around the tree. (Clues may include nut 
remnants; footprints; guano piles; rubbed, drilled 
or eaten bark; enlarged cavities; 
oak galls; holes 
or leaf-miner 
designs on 
leaves; descrip-
tions of old or 
new bird/squirrel 
nests; size and 
color of egg 
shells, etc.)

• Write the scientific 
and common 
name of the tree 
obtained from their 
field guide book

5.   After every student has completed their research 
and recorded their data into their field notebook, the 
teacher instructs each group to move to a new and 
different tree.  Continue as before until the group has 
researched and recorded three different trees (or as 
many trees as time permits).

6.   If sufficient field guides are not available in the forest, 
provide time in the classroom or library for students 
to use a field guide to identify their trees.

7.   After identifying their trees, the teacher should 
explain that information has no value to the scientific 
community if it is kept secret.  For this reason, scien-
tists hold conferences to share their knowledge.  The 
teacher tells the class they will now participate in a 
science conference.  

8.   Have each group present and discuss their findings 
to the class.  The teacher explains that scientist like 
to really understand not only what was discovered 
but also how it was discovered.  They like to ask 
questions.  At their conferences, scientist will ques-
tion each other about methodology, data collection 
techniques, and recording methods, as well as find-
ings.  Encourage questions during and after each 
presentation.
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That’s  my  Tree!

CLOSURE:  Today we had a glimpse of what it is like 
to be a scientist.  We used field guides and our senses 
to make accurate observations of selected trees.  We 
learned how to keep a scientific notebook and how to 
share this knowledge with others.  Through these meth-
ods we learned about some of the trees found in and 
around Mammoth Cave National Park.

EVALUATION:  Teachers are able to evaluate each 
student's involvement and participation within their indi-
vidual group and during the class science conference.  
Teachers are able to evaluate each student's ability to 
follow directions and complete all components of the 
assignment by looking at the completeness of their sci-
entific notebooks.

 EXTENSIONS:

1.   Perform a forest density study.

2.   Approximate the height of the trees studied.

3.   Create a scientific notebook of trees found around 
your school or home.

4.   Create a scientific notebook of plants found around 
your school or home.

*NOTE:   Kentucky Forest Trees: How to Know Them (FOR-1) 
by Dr. Deborah B. Hill and Diana L. Olszowy can be obtained 
from the University of Kentucky, College of Agriculture, Coop-
erative Extension Service, Lexington, Kentucky for a nominal 
fee.
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PL-M-3.3.2       Improving environmental conditions (e.g., air and water quality) and preserving natural resources 
impact personal and community health.

PL-M-3.1.5       Environmental issues (e.g., pollution) should be considered when making consumer decisions (e.g., 
recycling, reducing, reusing).

SC-M-3.5.3      For most ecosystems, the major source of energy is sunlight.  Energy entering ecosystems as sunlight 
is transferred by producers into chemical energy through photosynthesis.  That energy then passes 
from organism to organism in food webs.

SC-M-3.5.2      Populations of organisms can be categorized by the function they serve in an ecosystem.  Plants 
and some microorganisms are producers because they make their own food.  All animals, including 
humans, are consumers, and obtain their food by eating other organisms.  Decomposers, primarily 
bacteria and fungi, are consumers that use waste materials and dead organisms for food.  Food webs 
identify the relationships among producers, consumers, and decomposers in an ecosystem.

SC-M-3.5.1      A population consists of all individuals of a species that occur together at a given place and time.  All 
populations living together and the physical factors with which they interact compose an ecosystem.

SC-M-3.4.1      Biological change over time accounts for the diversity of species developed through gradual pro-
cesses over many generations.  Biological adaptations include changes in structures, behaviors, or 
physiology that enhance survival and reproductive success in a particular environment.

SC-M-3.2.1      All organisms must be able to obtain and use resources, grow, reproduce, and maintain stable internal 
conditions while living in a constantly changing external environment.

WR-M-1.4         Transactive writing is informative/persuasive writing that presents ideas and information for authentic 
audiences to accomplish realistic purposes like those students will encounter in their lives.  In 
transactive writing, students will write in a variety of forms such as the following: 

                                • letters 
                                • speeches 
                                • editorials 
                                • articles in magazines, academic journals, newspapers 
                                • proposals
                                • brochures
                                • other kinds of practical/workplace writing.
  
                         Characteristics of transactive writing may include :
                                • text and language features of the selected form 
                                • information to engage/orient the reader to clarify and justify purposes 
                                • ideas which communicate the specific purpose for the intended audience 
                                • explanation and support to help the reader understand the author's purpose 
                                • well-organized idea development and support (e.g., facts, examples, reasons, comparisons, 

anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose 
                                • effective conclusions.

that’s  my  tree!
core  content
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Do or Die
SUBJECTS:  Science, English/Language Arts, Health

GRADES:  6-8

DURATION:  2-3 class periods

GROUP SIZE:  One class of 25-30 students (or less)

SETTING:  Indoors

KEY VOCABULARY:  adaptation, trogloxene, troglobite, 
trolophile

ANTICIPATORY SET:  Today we are going to learn how 
cave animals adapt to the environment in which they live.  

OBJECTIVES:  The students will be able to:  1) list what 
they already know about a specific cave animal;  2) list 
what they want to know about a specific cave animal;  3) 
list what they learned, after conducting research, about a 
specific cave animal.

MATERIALS: pen or pencil, KWL Chart Worksheet.

BACKGROUND:  From the beginning, thousands of ani-
mals and plants have evolved, lived, reproduced and 
died.  Species disappear if they are not able to adapt 
to our ever-changing world.  Fire, flood, drought, earth-
quakes or changes in climate may alter an environment.  
If plants and animals are not able to adjust or flee the 
area in which the hazard is taking place they may even-
tually disappear or become extinct.  

When change occurs in the environment, individual char-
acteristics of a species may help or hinder the survival of 
an entire population.  If a characteristic is beneficial, the 
species survives the changing situation and passes on 
the genetic code to assure the survival of its offspring.  
If the plant or animal is hindered by a particular char-
acteristic, the species must either change or face pos-
sible extinction.  The best known example of a species 
that was not able to adapt to a changing world is the 
dinosaur.  Organisms able to cope with stress over time 
are the ones that tend to survive.  

Adaptations to a changing environment can take varying 
amounts of time to occur.  Some adaptations happen 
quickly.  The immunity of insects to pesticides is one 
example.  Other adaptations can take thousands of gen-
erations or even millions of years to occur.  The loss of 
eyes by true cave dwellers (troglobites) is an example of 
a slow adaptation.

Cave animals are masters of adaptation.  Some species 
living deep within a cave are often white or pink and blind 
or eyeless.  These cave-adapted species have been iso-
lated from the surface environment for many thousands 
of years.  They have lost the ability to produce pigment in 
their skin or outer layer of the body, as well as the ability 
to produce eyes.

Cave animals often have intriguing differences in their 
biology.  Sensory structures (other than eyes) often are 
more developed in true cave animals than in similar spe-
cies that have never lived in a cave habitat.  Often their 
antennae and legs are much longer than their above 
ground counterparts and their metabolism has slowed 
down considerably as an adaptation to the extremely 
nutrient-poor environment of a cave. 
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PROCEDURE:

1.   The teacher explains that there are three categories 
of animals that live in caves.  They are troglobites, 
troglophiles, and trogloxenes. 

Troglobites are true cave 
dwellers.  These animals 

live their entire lives in 
caves.  They are found nowhere 

else!  They usually lack skin pigment and are 
blind or eyeless.  In the Mammoth Cave area, troglo-
bites include the eyeless crayfish (Orconectes pel-
lucidus), the northern cavefish (Amblyopsis spelaea), 
the southern cavefish (Typhlichthys subterraneus), 
the Kentucky Cave Shrimp (Palaemonias ganteri 
Hay), an aquatic isopod (Asellus stygius), amphipods 
(like Stygobromus exilis or S. vitreus), blind cave 
beetles (Neaphaenops tellkampfi), and the blind 
cave harvestman (Phalangodes armata), among 
others. 

      Troglophiles are called cave lovers.  These animals 
live in caves or in places on the surface that are 
dark and damp like caves.  These animals are able to 

complete their entire 
life cycle in a cave 
or in suitable habi-
tats on the surface.  
Examples include 
the cave salamander (Eurycea lucifuga), a surface 
crayfish (Cambarus bartoni), some amphipods 
(Crangonyx sp.), sculpins (Cottus carolinae), and the 
spring cavefish (Chologaster agassizi).

      Trogloxenes are cave visitors.  These animals live 
only a part of their lives 
in caves.  Most trogloxenes 
leave the cave to find their 
food.  All trogloxenes have 
eyes and use them to spot 
predators and to locate food.  Bats 
(including the big and little brown bats, 
Indiana bat, gray bat, eastern pipistrelle), camel 
crickets (Ceuthophilus gracilipes), the common cave 
cricket (Hadenoecus subterraneus), and pack rats 
(Neotoma pennsylvanica), are found in Mammoth 
Cave National Park.

Do  or  Die
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2.   The teacher explains to the students that the class 
will be divided into three groups.  Group one will 
investigate an animal from the troglobite classifica-
tion, group two will investigate an animal from the 
troglophile classification and group three will investi-
gate an animal from the trogloxene classification.  

3.   The investigation will begin by making a KWL chart.  
See example below for bats.

4.   Each group of students will decide which animal in 
their classification they will investigate.  Note:  Teach-
ers may want to divide the class into six groups 
instead of three if they feel the groups are too large.

5.   Using the chart, each group will list what they know 
about their animal choice.  One person will need to 
act as the recorder. 

6.   Using the chart, each group will make a list of ques-
tions about what they want to know about their 
animal choice.

7.   Students will use various reference books, science 
text books, the internet and other reference tools to 
answer questions and gain knowledge with regard 
to their animal choice.  Using the chart, information 
learned is recorded in the What We Learned column. 

8.   Each group will appoint a spokesperson (or persons) 
to report to the entire class what they learned about 
their chosen animal.

CLOSURE: Today we have taken a close look at cave 
animals and their ability to adapt to the harsh environ-
ment of the totally dark world of a cave.  By conducting 
this investigation we have learned that if an animal is 
not able to change it stands a good chance of becoming 
extinct.  Only those animals that are able to adapt or 
adjust to the ever-changing world are able to survive.

EVALUATION:  The teacher is able to evaluate the stu-
dents through participation within their small groups, by 
looking at their charts, and by listening to group discus-
sions and reports.

EXTENSIONS:  

1.   Using information learned from this lesson students 
could create an imaginary animal that possessed the 
same or similar adaptations as cave animals.

2.   Use the same KWL chart method to investigate other 
animals or plants.

do  or  die
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Do  or  die
KWL  Chart  worksheet

K – What we know W – What we want to know L – What we learned
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SC-M-3.5.4      The number of organisms an ecosystem can support depends on the resources available and abiotic 
factors (e.g., quantity of light and water, range of temperatures, soil composition).  Given adequate 
biotic and abiotic resources and no diseases or predators, populations (including humans) increase 
at rapid rates.  Lack of resources and other factors, such as predation and climate, limit the growth of 
populations in specific niches in the ecosystem.

SC-M-3.5.3      For most ecosystems, the major source of energy is sunlight.  Energy entering ecosystems as sunlight 
is transferred by producers into chemical energy through photosynthesis.  That energy then passes 
from organism to organism in food webs.

SC-M-3.4.2      Extinction of a species occurs when the environment changes and the adaptive characteristics of a 
species are insufficient to allow its survival.  Extinction of species is common; most of the species 
that have lived on Earth no longer exist.

SC-M-3.4.1      Biological change over time accounts for the diversity of species developed through gradual pro-
cesses over many generations.  Biological adaptations include changes in structures, behaviors, or 
physiology that enhance survival and reproductive success in a particular environment.

RD-H-4.0.10     Follow the sequence of information.

RD-H-4.0.9       Apply the information contained in practical/workplace materials.

RD-H-4.0.8       Identify essential information needed to accomplish a task.

RD-H-2.0.13     Analyze the content as it applies to students’ lives and/or real-world issues.

RD-H-x.0.6       Paraphrase important parts of a passage.

RD-H-x.0.1       Locate, evaluate, and apply information for a realistic purpose.

RD-M-4.0.13     Explain how organizational patterns and/or text features (e.g., pictures, charts, graphs, format) relate 
to the content of a practical/workplace passage.

RD-M-4.0.12     Identify the sequence of activities needed to carry out a procedure.

RD-M-4.0.11     Locate and apply information for a specific purpose (e.g., following directions, completing a task).

RD-M-2.0.14     Summarize information from a passage.

RD-M-2.0.13     Identify supporting details and explain their importance in a passage.

RD-M-2.0.12     Apply knowledge of organizational patterns (e.g., cause and effect, comparison, contrast, sequence) 
to understand a passage.

RD-M-2.0.11     Use text features (e.g., lists, charts, graphs, tables of contents, indexes, glossaries, captions, dia-
grams, headings) to understand a passage.

RD-M-x.0.10     Connect information from a passage to students’ lives and/or real-world issues.

RD-M-x.0.9       Reflect on and evaluate what is read.

do  or  die
core  content
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RD-M-x.0.7       Skim to get the general meaning of a passage.

RD-M-x.0.6       Scan to find key information.

WR-M-1.4         Transactive writing is informative/persuasive writing that presents ideas and information for authentic 
audiences to accomplish realistic purposes like those students will encounter in their lives.  In 
transactive writing, students will write in a variety of forms such as the following: 

                                • letters 
                                • speeches 
                                • editorials 
                                • articles in magazines, academic journals, newspapers 
                                • proposals
                                • brochures
                                • other kinds of practical/workplace writing.
  
                         Characteristics of transactive writing may include :
                                • text and language features of the selected form 
                                • information to engage/orient the reader to clarify and justify purposes 
                                • ideas which communicate the specific purpose for the intended audience 
                                • explanation and support to help the reader understand the author's purpose 
                                • well-organized idea development and support (e.g., facts, examples, reasons, comparisons, 

anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose 
                                • effective conclusions.

do  or  die
core  content
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Making Headlines

SUBJECT:  Science, Social Studies, Government, 
English/Language Arts, Health, Physical Education, Con-
sumerism

GRADES:  6-8

DURATION:  One class period of 40-60 minutes

GROUP SIZE:  One class of 25-35 students

SETTING:  Indoors

KEY VOCABULARY:  Headline, fact, opinion, editorial, 
speleothem

ANTICIPATORY SET:  Headlines are written to catch the 
reader's attention and to develop an interest in the article 
it is describing.  Today we are going to review several 
articles and their headlines to determine what is fact and 
what is opinion!

OBJECTIVES:  The students will be able to:  1) review 
several newspaper articles and determine whether infor-
mation is based on fact or opinion;  2) write a statement 
in defense of or against a view using information given in 
the articles;  3) develop an editorial based on the articles 
read in this lesson.

MATERIALS: Copies of three newspaper articles and 
one editorial for each group, Fact or Opinion Activity 
Sheet, For or Against Cards, pen or pencil.

BACKGROUND:  Newspapers are excellent teaching 
tools.  They often provide information on real life situa-
tions leading to interesting discussions in the classroom.  
For this lesson we have selected four articles from spring 
and early summer of 1996 that relate to the break-in 
and damage of speleothems in Floyd Collins' Crystal 
Cave.  (Speleothem is the collective term for all cave for-
mations-stalactites, stalagmites, gypsum, etc.)  Crystal 
Cave is one of many caves in Mammoth Cave National 
Park that is no longer used for commercial cave tours.  
It is located several miles from any of the main roads.  
In 1996, three vandals broke into the cave on several 
occasions removing hundreds of pounds of speleothems, 
rocks, and a few artifacts. This was a serious federal 
offense. The men were arrested and tried in federal court 
where they pled guilty.  This break-in encouraged local 
authorities to up-hold a 1988 Kentucky law stating it 
was illegal to sell cave formations.  This case focused 
on many local rock shops and influenced the way they 
continue to conduct business.  

Readers expect newspaper reporters to give the facts 
needed to understand the events taking place around 
them.  Facts answer the questions: who, what, when, 
where, why and how.  Opinions are based on and involve 
our emotions.  Opinions can include words such as good 
or bad, may include complaints or praise, or may focus 
on the way we feel about a situation, person, event or 
word.  Opinions may be based on a fact, but opinions 
add more than the information concerning who, what, 
when, where, why, or how the situation unfolded.  Facts 
are expected in newspaper articles and opinions are 
often expressed in editorials and/or commentary col-
umns.  Is this always true?

With the articles included in this lesson, it is hoped 
that students will be able to distinguish between what 
is a factual statement and what is opinion.  Because 
these articles are dealing with natural resources that are 
irreplaceable and difficult to price in dollar amounts, they 
tend to include information from both realms.   
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Making  Headlines

PROCEDURE:

1.   The students are divided into groups of three.  The 
teacher gives each student a copy of the Fact or 
Opinion Activity Sheet and gives each group one set 
of the three newspaper articles.  The teacher instructs 
each student within the group to read one of the articles 
and complete the first part of their activity sheet.  

2.   Students summarize and discuss each article within 
their group.

3.   The teacher cuts the "For" and "Against" cards apart 
(cards are included in the lesson) and places them 
in a small container, making certain there is at least 
one card for each student.  

4.   The teacher has each student select a card from 
the container.  If the student draws a "For" card 
he/she will write a statement supporting the sale of 
cave formations in local rock shops.  If they draw an 
"Against" card they will write a statement in support 
of banning the sale of cave formations in local rock 
shops.  Students should use information from the 
articles to support their assigned viewpoint.

5.   Class members can share their statements if they 
choose to do so.  The teacher asks the students to 
find a classmate with the opposite opinion.  These 
two students then compare their statements.  Is the 
statement they wrote a fact or an opinion?  Is their 
statement based on facts or opinions?

6.   The teacher may ask the students to think, but not 
voice, a response to the following questions: Do you 
agree with the card you drew?  Did that make it 
harder or easier for you to compose your statement?  
If you were a lawyer and it was your assignment to 
take this to court, could you defend your position or 
would you turn down the case?

7.   The teacher passes out copies of the editorial.  The 
students read the entry.  Does this article have any 
common themes with the earlier articles?  What are 
they?  The class lists the common themes on the 
board.  The teacher asks the students to finish their 
activity sheet by writing an editorial using the title, 
“Placing a Price on Our Nation's Natural Resources.”  
Do they agree that someone can place a value on 
air, water, rocks, plants and animals?  Why or why 
not?

8.   The students are invited to share their editorials.  

CLOSURE:  What often makes news is an event that 
provokes the feeling of being either for or against a situ-
ation.  Because we have the ability to feel and think, 
opinions often mix with fact in many news events.  This 
causes us to become involved in the issue.  As a good 
reporter our goal is to be as objective as possible con-
cerning the information we are reporting.  Editorials are 
a different story.  The writer of an editorial will purposely 
draw in people's emotions to sway their opinion.  

EVALUATION:  The teacher is able to evaluate the stu-
dents by reviewing activity sheets, class discussion, and 
student editorials.

EXTENSIONS:

1.   As a follow-up activity the students could write an 
editorial on a topic affecting their school at the cur-
rent time.  This topic might also be a resource-related 
issue.

2.   Have the students watch a half-hour news program 
and record the number of facts and opinions stated 
in a ten minute period.  For the remainder of the 
broadcast the students could note how many of the 
stories were presented to get people emotionally or 
intellectually involved.

3.   The students could research how another environ-
mental issue is reported in a newspaper or maga-
zine.  They could answer the same questions about 
these articles as they did for the cave articles.
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1. Statement:

a. Using the information found in your article, 
write a statement expressing your point of view.  
(Use a separate piece of paper or the back of 
this page if necessary.)

b. Identify the statements from your article and 
label them as either "fact" or "opinion".

2. Write an editorial:

Write an editorial using the title, Placing a Price 
on Our Nation's Natural Resources.  (Use a 
separate piece of paper or the back of this 
page if necessary.) 

making  headlines
fact  or  opinion  activity  sheet
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making  headlines
“for”  or  “against”  Cards

For against

For against

For against

For against

For against
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making  headlines
Articles

Copyright © 2001 Courier-
Journal & Louisville Times 
Co.  Reprinted with permis-
sion.
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making  headlines
Articles

Copyright © 2001 Courier-
Journal & Louisville Times 
Co.  Reprinted with permis-
sion.
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making  headlines
Articles

Copyright © 2001 Courier-
Journal & Louisville Times 
Co.  Reprinted with permis-
sion.
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making  headlines
Articles

Copyright © 2001 Courier-
Journal & Louisville Times 
Co.  Reprinted with permis-
sion.
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PL-M-1.1.3       Communication, cooperation, rules, and respect are important to the effective functioning of groups.

PL-M-2.3.2       Rules of behavior and fair play (e.g., accepting authoritative decisions, assessing one's own perfor-
mance level, accepting skills and abilities of others through verbal and nonverbal actions for specta-
tors and/or participants) during games are necessary.

PL-M-3.3.2       Improving environmental conditions (e.g., air and water quality) and preserving natural resources 
impact personal and community health.

RD-H-x.0.7       Formulate opinions in response to a reading passage.

RD-H-x.0.6       Paraphrase important parts of a passage.

RD-H-x.0.1       Locate, evaluate, and apply information for a realistic purpose.

RD-H-4.0.8       Identify essential information needed to accomplish a task.

RD-H-2.0.13     Analyze the content as it applies to students' lives and/or real world issues.

RD-M-x.0.10     Connect information from a passage to students' lives and/or real world issues.

RD-M-x.0.9       Reflect on and evaluate what is read.

RD-M-x.0.8       Make predictions, draw conclusions, and make generalizations about what is read.

RD-M-x.0.7       Skim to get the general meaning of a passage.

RD-M-x.0.6       Scan to find key information.

RD-M-x.0.1       Identify an author's purpose in literary, informational, persuasive, and practical/workplace materials.

RD-M-4.0.11     Locate and apply information for a specific purpose (e.g., following directions, completing a task).

RD-M-3.0.17     Identify bias and/or misinformation.

RD-M-3.0.15     Identify the argument and supporting evidence.

RD-M-3.0.14     Distinguish between fact and opinion.

RD-M-3.0.13     Apply knowledge of organizational patterns (e.g., cause and effect, comparison, contrast, sequence) 
to understand a passage.

RD-M-3.0.12     Identify an author's opinion about a subject.

RD-M-2.0.13     Identify supporting details and explain their importance in a passage.

RD-M-2.0.12     Apply knowledge of organizational patterns (e.g., cause and effect, comparison, contrast, sequence) 
to understand a passage.

SS-M-4.4.3       The natural resources of a place or region impact its political, social, and economic development.

WR-M-1.4         Transactive writing is informative/persuasive writing that presents ideas and information for authentic 
audiences to accomplish realistic purposes like those students will encounter in their lives. In transac-
tive writing, students will write in a variety of forms.

making  headlines
Core  content
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Sum(it)-Up

SUBJECTS:  Science, Social Studies, Math, English/
Language Arts, Foreign Language

GRADES:  6-8

DURATION:  One class session

GROUP SIZE:  One classroom of 25-30 students

SETTING:  Indoors

KEY VOCABULARY:  Organic Act, mandate, protect, 
provide, aquatic, groundwater, watershed, runoff, tribu-
tary, spring, sinkhole, karst, Sinkhole Plain, pit, dome, 
vertical shaft, carbonic acid, pollution, scientific investi-
gation, science conference, natural resources, canopy, 
adaptation, subterranean, troglobite, troglophile, troglox-
ene, herbicide, biologist, centipede, prefix, suffix, lime-
stone, sandstone, historic, cemetery, carrying capacity

ANTICIPATORY SET: We have been studying about 
Mammoth Cave and the unique karst region of south-
central Kentucky.  Today, as a review, we are going 
to have a quiz game competition.  How many of you 
have ever watched, or are familiar with, the game show 
"Jeopardy"?

OBJECTIVES: The students will be able to answer ques-
tions on a variety of topics from Mammoth Cave cur-
riculum activities, culminating with one final question.

MATERIALS:  Chalk or dry erase markers, Category 
Cards, Question Cards, Questions & Answers
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Sum(it)-up

BACKGROUND:  Previous material from the Mammoth 
Cave curriculum has focused on the protect and provide 
mandates of the National Park Service and on ways 
that a balance between these two concepts is constantly 
juggled at Mammoth Cave National Park.  Protection of 
the groundwater resources depends upon understanding 
the unique Karst geology found within the Sinkhole Plain 
area of south-central Kentucky.  This unique geology 
presents special challenges to some of the life forms 
found in the region, especially to those creatures living all 
or part of their lives in caves.  An understanding of these 
natural resources and possible hazards can assist com-
munity planners in making the best decisions in regard 
to expansion.  This understanding can help officials (city 
council members, magistrates, etc) as well as citizens 
protect natural and cultural resources and still provide for 
the economic, social, health needs and other concerns of 
its residents and visitors.

In order to understand their resources, community lead-
ers and scientists must first learn as much as possible 
about the plants, animals, and geology of their region.  
Students practiced various scientific methods of investi-
gation for both natural resources (That's My Tree!) and 
for historical research (Back to the Past) as they worked 
with this curriculum.  They learned the basis for scientific 
expressions and realized that the Greek and Latin root 
words used in science could help them with their scien-
tific research and with their native language skills (It’s All 
Greek (and Latin) to Me!).

The caves that draw visitors from around the world can 
create conflicts for national park and community man-
agers as they attempt to protect the special features 
that lure visitors - sometimes beyond the capacity of 
the resource!  In the lesson, Mammoth Math, students 
learned the importance of using statistical data in making 
these decisions.  And from Making Headlines, students 
learned to gather their information carefully as they prac-
ticed sorting facts from opinions.
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sum(it)-up

PROCEDURE:

1.   Prior to class the teacher should choose any five 
Sum(it)-Up Category Cards.  These should be taped 
in a line across the top of the board or other area 
easily seen by the students.  Tape five numbered 
cards, in numerical order from one to five, under 
each category.  The teacher may wish to tape or 
write the question on the back of the card prior 
to hanging or they may elect to simply read the 
corresponding question as the students choose the 
category.  Note: Additional questions and/or catego-
ries may be added if the class has more then 25 
students.

2.   The teacher asks: Are you familiar with the game 
show "Jeopardy?"  After dividing  into teams, team 
members will take turns answering questions on 
topics they have studied.  These topics focus on 
caves and the south-central Kentucky area.  

3.   Divide the class into three teams.  Station each 
group in separate areas of the room.

4.   The teacher explains that each team will send one 
student at a time to the front of the room to write 
their answer on the board.  In order to score, stu-
dents must write their answer in the form of a ques-
tion.

5.   Send the first rotation to the board and have the 
three student contestants pick up a piece of chalk or 
a dry erase marker.  Team one picks the category.  
The first question is read.  (Questions and answers 
for each category are found on the Questions & 
Answers Sheet.  Some alternate, correct answers 
are also given.)  The first of the three "contestants" 
to correctly write the answer in the form of a ques-
tion, put the chalk/marker down, and turn around 
and face the class gets the points.

6.   The next player from each team now goes to the 
board for the second question.

7.   This process is continued until all the questions are 
answered.  Like the television program, the winning 
team selects the next category.  But in this version, 
contestants do not select the level of the question.  
They will just answer each question in order.

8.   All questions are worth the same point value (100 
points) but questions will increase in difficulty as the 
category progresses.

9.   After all the questions are exhausted, the final 
Sum(it)-Up topic will be read.  Teams vote on a final 
Sum(it)-Up representative.  Each team will decide 
on the number of points to wager.  Use the same 
procedure as above in asking the question, but this 
round is worth double points for correct answers.

CLOSURE:  We have reviewed the topics we have been 
working on.  Prizes include -- Mammoth Cave knowl-
edge, the challenge of competition, and the thrill of vic-
tory!

EVALUATION:  The teacher is able to evaluate the stu-
dents through observation, points earned, and each stu-
dent's participation.

EXTENSIONS:  

Have the students create questions to use in a second 
game.
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Questions & answers

CATEGORY:  CAVE LIFE:  "Location, Location, Loca-
tion"

1.   In the darkness of a cave, animals can not rely on 
their sense of sight.  Name three other senses these 
animals might rely upon.

      What are touch [feeling], smell, and hearing?

2.   These are elongated to assist animals in dark caves 
to "feel".

      What are antennas?

3.   Bats aren't blind, but they use this to "see" in the 
dark.

      What is sonar?  [echolocation]

4.   These aquatic cave animals have no eyes.  Their 
name reflects this inability to see.

      What are blind cavefish?  [eyeless crayfish]

5.   These creatures live their entire life in a cave.  They 
are true cave dwellers.

      What is a "troglobite?"

6.   As a cave visitor, people and bats would be classified 
as this.

      What is a "trogloxene"?

CATEGORY:  GEOLOGY:  "Rock-n-Roll"

1.   This stone was deposited by an ancient sea.

      What is limestone?

2.   This rock forms the protective "roof" over Mammoth 
Cave.

      What is sandstone?

3.   These are found where underlying rock layers have 
collapsed to form depressions.

      What are sinkholes?

4.   This is the name of the rolling plain found in south-
central Kentucky, near Mammoth Cave National 
Park.

      What is the Sinkhole Plain?  [Karst; karst topogra-
phy]

5.   Caves are formed when the carbonic acid found in 
water does this to limestone rock.

      What is dissolves?

6.   This is an area of land that collects rainwater and 
melted snow as it drains to the lowest point.  HINT:  
Don't shed a tear if you're wrong.

      What is a watershed?
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CATEGORY:  POTPOURRI:  "In the 'C'"

1.   A subterranean cavity full of life, history, and wonder.

      What is a cave?  [Mammoth Cave]

2.   An insect commonly found in a cave.

      Where are cave crickets?  [cave beetle]

3.   The living visit this place to honor and learn about 
the people who lived before.

      What is a cemetery?

4.   A meeting of scientists where they present and dis-
cuss new research.

      What is a (science) conference?

5.   They are found deep within the cave in an aquatic 
habitat.

      What are blind cavefish?  [eyeless crayfish]

6.   Created by tree tops competing for sunlight.

      What is a canopy?

7.   The maximum number of people that can go in the 
cave each day.

      What is capacity?

8.   To preserve, to protect, to avoid destructive use of 
natural resources, to maintain a constant environ-
ment.

      What is conserve?

CATEGORY:  WATER:  "Water, Water Everywhere"

1.   Underground it's the Echo River.  Above ground it's 
called this.

      What is the Green River?  [Echo River Spring]

2.   This finds holes and cracks in the rock as it moves 
over the ground.

      What is water?

3.   It carries toxins from farms, highways, and the rail-
road to the ground water.

      What is runoff?  [water; sinkhole]

4.   When this floods it carries needed nutrients to under-
ground organisms for food.

      What is the Green River?

5.   These are mini rivers that feed into larger ones.

      What are tributaries?  [anastomosis]

6.   This is the spot where water comes out of the ground 
to empty into a surface stream or river.

      What is a spring?

7.   Water quickly travels down these "directional" paths 
to the water table

      What is a vertical shaft?  [dome; pit] 

Sum(It)-Up
Questions & answers



94

Sum(It)-Up
Questions & answers

CATEGORY:  VEGETATION:  "Make Like a Tree"

1.   Below ground it was made into pipes that carried 
water.  Above ground it has tulip shaped blossoms.  
It is very straight and tall.  HINT: The Kentucky state 
tree.

      What is a Tulip Poplar tree?

2.   The dominate trees in the forest of Mammoth Cave 
National Park.

      What are the oak and hickory trees?

3.   The journey of these fallen parts provides nutrients 
for underground microbes.

      What are leaves?  [decaying vegetation]

4.   This is created by tree tops competing for sunlight.

      What is a canopy?

5.   A good variety of this is necessary to have a healthy 
forest.

      What are tree species?  [vegetation]

6.   Decaying leaves and water combined to create this 
chemical responsible for dissolving limestone.

      What is carbonic acid?

CATEGORY:  GREEK & LATIN:  "Getting to the Root of 
it all"

1.   This is a root word that means “cave”.

      What is “troglo” “[speleo]”?

2.   The location of something (like a cave or ant nest) 
that is under the ground.

      What is "subterranean"?

3.   To the cave I am a true lover.

      What is a "troglophile?"

4.   In places other than national parks, I'm used to kill 
pesky plants.

      What is "herbicide"?

5.   A person who studies living things.

      Who is a "biologist"?

6.   Using your Latin, name a surface creature with 100 
feet.

      What is a "centipede"?

7.   Life that is dependent upon water.

      What is "aquatic"?
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CATEGORY:  MIND YOUR P's & Q's:   "'P' is the Word"

1.   This is a segment found at the beginning of a word.

      What is a prefix?

2.   A Latin word meaning "before".

      What is "pre-"?

3.   In the United States, these can find their ancestors 
in cemeteries.

      What are people?

4.   The two missions of the National Park Service.

      What are to "protect" and to "provide"?

5.   This has a negative affect on the water quality.

      What is pollution?

6.   An educated guess about the outcome of an experi-
ment, based on data already collected.

      What is a prediction?

CATEGORY:  Reaching the Summit

TOPIC #1 -  IT RULES

                         QUESTION:       The Act that 
                                                    established the National 
                                                     Park Service.

                         ANSWER:          What is the Organic Act?

TOPIC #2 -      NEIGHBORHOOD NEEDS

                         QUESTION:      The source of drinking  
                                                    water in south-central  
                                                    Kentucky. 

                         ANSWER:         What is groundwater?

TOPIC #3 -       DOWN THE DRAIN

                         QUESTION:      The bowl-shaped  
                                                    depression that swiftly  
                                                    carries water under 
                                                    ground.

                         ANSWER:         What is a sinkhole?

TOPIC #4 -      A LITTLE CHANGE

                         QUESTION:      This change over time  
                                                    helps an animal to  
                                                    survive.

                         ANSWER:          What is adaptation?

TOPIC #5 -      SCIENTIFIC RESEARCH

                         QUESTION:      To be certain they really 
                                                    understand, scientists  
                                                    ask a lot of these.

                         ANSWER:         What are questions?

Sum(It)-Up
Questions & answers
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Sum(It)-Up
Category Cards

Location, Location,
Location Rock-n-roll

Water, Water
Everywhere

Make Like A
Tree

In the “C”
Getting to the
root of it all

“P” is the Word Reaching the
Summit
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Question Cards

1 2

3 4

5 6
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SC-M-3.5.4      The number of organisms an ecosystem can support depends on the resources available and abiotic 
factors (e.g., quantity of light and water, range of temperatures, soil composition).  Given adequate 
biotic and abiotic resources and no diseases or predators, populations (including humans) increase 
at rapid rates.  Lack of resources and other factors, such as predation and climate, limit the growth of 
populations in specific niches in the ecosystem.

SC-M-3.5.3      For most ecosystems, the major source of energy is sunlight.  Energy entering ecosystems as sunlight 
is transferred by producers into chemical energy through photosynthesis.  That energy then passes 
from organism to organism in food webs.

SC-M-3.5.2      Populations of organisms can be categorized by the function they serve in an ecosystem.  Plants 
and some microorganisms are producers because they make their own food.  All animals, including 
humans, are consumers, and obtain their food by eating other organisms.  Decomposers, primarily 
bacteria and fungi, are consumers that use waste materials and dead organisms for food.  Food webs 
identify the relationships among producers, consumers, and decomposers in an ecosystem.

SC-M-3.5.1      A population consists of all individuals of a species that occur together at a given place and time.  All 
populations living together and the physical factors with which they interact compose an ecosystem.

SC-M-3.4.2      Extinction of a species occurs when the environment changes and the adaptive characteristics of a 
species are insufficient to allow its survival.  Extinction of species is common; most of the species 
that have lived on Earth no longer exist.

SC-M-3.4.1      Biological change over time accounts for the diversity of species developed through gradual pro-
cesses over many generations.  Biological adaptations include changes in structures, behaviors, or 
physiology that enhance survival and reproductive success in a particular environment. 

SC-M-2.3.4      The Sun is the major source of energy for Earth.  The water cycle, winds, ocean currents, and growth 
of plants are affected by the Sun's energy.  Seasons result from variations in the amount of the Sun's 
energy hitting Earth's surface.

SC-M-2.2.1      The Earth's processes we see today, including erosion, movement of lithospheric plates, and changes 
in atmospheric composition, are similar to those that occurred in the past.  Earth's history is also 
influenced by occasional catastrophes such as the impact of an asteroid or comet. 

SC-M-2.1.7      Global patterns of atmospheric movement influence local weather.  Oceans have a major effect on 
climate, because water in the oceans holds a large amount of heat.

SC-M-2.1.5      Water, which covers the majority of the Earth's surface, circulates through the crust, oceans, and 
atmosphere in what is known as the water cycle.  Water dissolves minerals and gases and may 
carry them to the oceans.

SS-M-4.4.4       Individual perspectives impact the use of natural resources (e.g., watering lawns, planting gardens, 
recycling paper).  

SS-M-4.4.3       The natural resources of a place or region impact its political, social, and economic development.

SS-M-4.4.2       The physical environment both promotes and limits human activities (e.g., exploration, migration, 
trade).

Sum(It)-Up
Core  content


