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Description:  Students will learn about solution cave ecosystems through literature, on-line virtual caves, and Missouri Department of Resources materials.  The students will conduct simple inquiry investigations as they work to develop cave formation models.  They will also use independent research evaluate their scientific predications based on those models.   The students will produce a RAFT, writing sample, identifying the importance of caves in the overall environment and the steps people need to take to be “responsible cavers”.  Students will expand their knowledge of caves by collecting and organizing information on various types of caves.
Prior Knowledge:  Students will need background knowledge in basic plant and animal needs.  This activity should follow a prior study of earth’s biomes.  The students should demonstrate an understanding of the terms environment, habitat, and climate.
Safety Issues:  This activity includes use of internet resources and therefore a strict adherence to district policies regarding internet safety is a concern.  The web resources students will be asked to access should be bookmarked and easily identified by the students to reduce the need for unnecessary 
internet searching.  Students should follow basic lab safety rules when growing crystals and performing the cave formations inquiry lab.
Management Suggestions:  The supervising teacher should monitor student work carefully in the computer lab or classroom setting if internet access is available there.  The teacher will want to carefully plan student groups in order to facilitate the best experience for all students.  It is suggested that students are paired in mixed reading ability groups.  Students should work in small groups of 4 for the cave formations inquiry lab.  It is suggested that the teacher have an area available to store the projects in process. They materials need to be un-moved for best results. 
Major Science Concepts:  Cave formation, weathering, erosion, caving safety, cave dwelling animals, and environmental impact of humans.
Targeted Grade Level: 3rd Grade

Objectives Grade Level Expectations:

1 1 D a. Compare the observable physical

properties of solids, liquids, or

gases (air) (i.e., visible vs.

invisible, changes in shape,

changes in the amount of space

occupied)

1 1 D b. Identify everyday

objects/substances as solid,

liquid, or gas (e.g., air, water)

1 2 C a. Identify the Sun as the primary

source of light and food energy

on Earth

3 1 A a. Describe the basic needs of most

plants (i.e., air, water, light,

nutrients, temperature

7 1 A a. Pose questions about objects,

materials, organisms, and events

in the environment

7 1 B a. Make qualitative observations

using the five senses

7 1 B b. Make observations using simple

tools and equipment (e.g., hand

lenses, magnets, thermometers,

metric rulers, balances,

graduated cylinders)

7 1 B c. Measure length to the nearest

centimeter, mass using grams,

temperature using degrees

Celsius, volume using liters

7 1 B d. Compare amounts/measurements
7 1 C d. Analyze whether evidence

supports proposed explanations
7 1 D a. Communicate simple procedures

and results of investigations and

explanations through:

_ oral presentations_
drawings and maps

_ data tables

_ graphs (bar, single line,

pictograph)

_ writings
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Misconceptions: 
1. Caves are small- discuss Devil’s Icebox in Columbia’s Rockbridge State Park and the miles of tunnels.  Read the book Caves and Caverns by Gail Gibons.  
2. Caves all look alike.    Provide literature from the school and public libraries to show photographs of various caves throughout the USA and world.  Web resource http://www.goodearthgraphics.com/virtcave/ show four types of caves.  Conduct student selected research projects on sea, lava, and erosion and glacial caves.
Time Needed:  

Day 1: Pre-Evaluate Students make a graphic representation of a cave based on their prior knowledge.  Students take a written pre-test.  Engage (DOK2)  Students begin an guided inquiry lab to grow crystals on a string.
Day 2:  Explain (DOK1)  Read Cave by Donald Silver and Patricia Wynne.  Assess  Students add more details to their graphic representation of a cave.  Students document observations of crystals started on day 1.

Day 3:  Explain (DOK2)  Read “Missouri Caves” PDF from the Missouri Department of Natural Resources.  Students practice using the comprehension skill determining importance and writing constructed response answers in preparation for the 3rd grade Communication Arts MAP test.  

Day 4: Explore  (DOK3) Visit a virtual cave on-line.  Students begin Cave Formations Lab.
Day 5: Elaborate (DOK4)  Continue with day 5 only after formations have grown to recognizable size!  Read Caves by Stephen Kramer and visit a virtual cave to evaluate student hypothesis from the Cave Formations Lab.  Practice the reading skill synthesizing information. 
Day 6: Explain (DOK2) Read “Responsible Guide to Caving”.  Collect evidence to support the statement: Caves are important.
Day 7:  Evaluate (DOK 3) Students write a RAFT to demonstrate their understanding of a cave’s importance.
Day 8:  Elaborate (DOK 2) Students continue their own on-going research by studying other types of caves using on-line resources.  Evaluate (DOK2) Students take a post-test and complete their graphic representations of a cave.
Academic Vocabulary:  cave, caver, cavern, guano, spelunker, speleologist, stalagmite, stalactite, cave formations

Materials:  
Crystals on a String

You will need: water, alum, a narrow glass, and thread. (Epsom salt, sugar, table salt: both iodized and plain, if you wish)

Crystals in a Dish (Stalagmites)

You will need: two cups of hot water, a dish, charcoal briquettes, a spoon, a container of Epsom salt, and food coloring if you wish.

Stalactites 

You will need: 2 glasses, warm water, Epsom salts, 12-18 inches of cotton yarn or thread, and 1 plate.
Other materials:

Drawing paper and coloring supplies

Paper for notes

Science Notebooks

Large Construction Paper for Cave Research Project

Student Pages: 

Missouri Department of Resources PDF Missouri Caves

Student Practice Page-Caves

Cave Formations Lab Sheet

Pre/Post Test  and Answer Key

Responsible Caving RAFT

Day 1:  Pre-Evaluation Students will be given a large sheet of drawing paper to make a graphic representation of a cave.  The students will also take a paper pre-test.  Engage  Build curiosity about caves by letting students explore the Virtual Cave game at http://www.caveofthewinds.com/TourGame.aspx  It shows photographs of various cave formations.   Engage all students by growing crystals in the classroom.  

Crystals on a String 

Heat water until it is slightly warmer than lukewarm. Stir alum into the water until no more will dissolve. Set aside to cool. When crystals have formed, pick out the largest ones. Add to the solution as much more alum as is represented by the crystals you removed. Heat again gently until all the alum is dissolved. Cool. Pour cooled solution into a narrow glass. Tie a thread to the largest crystal you removed. Hang the thread and crystal in the solution. Place in a quiet spot. Let the crystal grow for 3 days. For further inquiry try the same experiment using epsom salt, sugar, and table salt.  Are the crystals different? 

This will provide the opportunity for the teacher to model and lead a more directed inquiry activity in the classroom.  Later in the study students will conduct their own inquiry investigation.  
Day 2: Explain  Read  Cave  by Donald M. Silver, Patricia Wynne, Patricia Wynne (Illustrator) to explain the components of a cave habitat.  This book will highlight the living and non-living components of a cave ecosystem.  Assess After reading the book, have students add more details to their original drawing of a cave.  Tip:  Be sure to ask students to record the details they have added on this date.  They may do this in a science notebook or on the back of the drawing.  Many students may wish to begin their drawing over (encourage them to do so if they feel that it is necessary) date each piece to show the student’s conceptual growth.  Students will also document in their science notebooks any changes or growth of the crystals started on Day 1.
Day 3: Explain:  Students will work independently or with partners to read the PDF about Missouri Caves from the Department of Natural Resources.  During this activity students will apply the reading comprehension skill Determining Importance as they read through and work to complete the Student Practice Page related to the article.  The Student Practice Page is designed to provide students the opportunity to practice “constructed response” writing essential for the 3rd grade Communication Arts MAP (Missouri Assessment Program).   Students will also document the crystal growth started on Day 1.  The teacher will lead students through the process of developing other hypothesis about crystal growth that they may investigate at a later date.
Day 4 Explore:  Students will explore a virtual cave on-line and then perform and inquiry lab designed to model how cave formations are created.    The students will visit the site Virtual Cave http://www.goodearthgraphics.com/virtcave/ and explore the solution cave link.    
The students will then divide into small teams to explore creating cave formations.  The teacher will provide directions for setting up the inquiry lab but will not tell the groups what formations they are creating.   The students will hypothesis what formation may develop from the materials given and the information they studied on the website.  After the formations begin to grow, the students will continue observations in their science notebooks.  

Crystals in a Dish (Stalagmites)

You will need: two cups of hot water, a dish, charcoal briquettes, a spoon, a container of Epsom salt, and food coloring if you wish. Add a half cup of Epsom salt to the two cups of hot water in the dish. Stir the Epsom salt and water for three minutes. Put two or three pieces of charcoal briquettes into the dish. Place it where you can watch it, but you won't have to move it for five days. The crystals that form on the charcoal briquettes are from the Epsom salt. You may want to put drops of food coloring on the charcoal when your crystals begin to grow. 



Stalactites 

You will need: 2 glasses, warm water, Epsom salts, 12-18 inches of cotton yarn or thread, and 1 plate. 
Fill two glasses with water. In them, dissolve as much Epsom Salt as possible. Put one end of the thread into each glass and under the lowest point of the thread in the middle of plate. By capillary action, the solution travels along the thread and drips from the lowest point onto the plate. If this happens slowly enough and the surroundings are warm enough, evaporation at the thread and at the plate brings about the formation of crystals which resemble stalactites and stalagmites.  (Continue to Day 5 after the formations have grown to an identifiable stage)
Day 5 Elaborate:    The students will visit the virtual cave at http://www.goodearthgraphics.com/virtcave/virtmap.html in order to investigate the types of cave formations they are developing in their inquiry lab.   The teacher then will also read the featured picture book Caves (Nature in Action) by Stephen P. Kramer with the class to evaluate student predictions.  The teacher will guide students through a reading comprehension lesson focusing on synthesizing information.  The students will use the evidence they have collected from the website and book to evaluate their predications and draw conclusions about the formations each group has created.
Day 6: Explain  Read the guide to Responsible Caving with students to develop an understanding of how humans impact the environment.  This PDF guide will also reinforce the concept of cave formation and the components of the cave ecosystem.  As you read, have students determine important information by creating a list of reasons people should help take care of caves.   
Day 7: Evaluation  Writing Prompt-Raft (Role, Audience, Format, Topic)  Imagine that you are a private cave owner.   You have recently discovered that unwelcome guests are visiting your cave.  They have not been following the guidelines for responsible caving.  Write letter to the editor of your local newspaper.  Explain some of the “poor caving practices” you have seen in your cave.  Be sure to give details to support why your cave is important and should be treasured by people in the community.  

Day 8:  Elaborate:  Ask students to make their own presentation board about another type of cave.  Utilize resources at The Virtual Cave http://www.goodearthgraphics.com/virtcave/ to study erosion and glacial, sea, and lave tube caves.
Evaluate  Make a graphic representation of a cave.  Label as many features in your illustration as possible.  Take the paper Post Test.

Missouri-  The Cave State  Determining Importance Practice                                  Name ________________
What is a cave?  _______________________________________________________________________.
How many more recorded caves does Missouri have than show caves?    Explain what math strategy you used to solve this problem.

What is the scientific study of caves called?

____________________________________________________________________________________.

If you explore a cave for recreation, what might you call yourself? ___________________________________________________________________________________.

Where are most “wild caves” in Missouri?
____________________________________________________________________________________.

The Missouri Department of Natural Resources considers caves important natural resources for three reasons.  What are those reasons? 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.
How does the Cave Resource Act protect Missouri caves? ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

How can you safely explore Missouri caves?  Use details from the article to support your answer.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

Caving Pre/Post Test

Top of Form

Bottom of Form

Name:___________________________

Date:____________________________

 

  #1-Hollow underground spaces in the rocky sides of cliffs or hills are called______________. 

  #2-There are several different kinds of caves. These include _____________caves, ____________ caves, _______________caves, and ______________caves. 

  #3-A complex of caves is sometimes called a ___________________. 

  #4-__________________is a rock type in which many caves are found. 

  #5-When rainwater picks up carbon dioxide from the air and from the soil, it forms________________ which can dissolve certain kinds of rock. 

#6-Few plants can live in caves because ____________________. 

  #7-Most of the creatures that spend their whole lives in the total darkness of caves are _____________ and _____________. 

  #8-People who explore caves are called ____________________. 

  #9-Cave animals eat ____________________________. 

#10-Bats eat ___________________________________. 

Name ____________________________

Would you rather be a spelunker, a speleologist, and a caver? _______________

Justify your choice_____________________________________________________________________.

Please visit the website www.ozarkcaving.com to answer the following question.

Fill in the chart below using information about each person:


      
     Spelunker

        Speleologist

      Caver

	Description
	
	
	

	Special Tools/ or Skills
	
	
	


Which person would you rather be after completing your research? _________________________________________________________________________________________________________________________________________________________________________.

What is Karst?

Visit   http://www.dnr.mo.gov/env/wrc/springsandcaves.htm to find out.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Caves Key 

1. Caves 

2. Erosional and Glacial, Lava, Sea, Solution 

3. Cavern 

4. Limestone, dolomite, gypsum and marble
5. Carbonic acid 

6. No sunlight 

7. Blind, colorless 

8. Cavers or Spelunkers 
9. Bacteria, fungus, small insects, guano 

10. insects, fruit, or blood
Caves (Nature in Action) (Paperback)


by �HYPERLINK "http://www.amazon.com/Stephen-P.-Kramer/e/B001IO9Q7U/ref=ntt_athr_dp_pel_1"�Stephen P. Kramer�           











Caves and Caverns (Paperback)


by �HYPERLINK "http://www.amazon.com/Gail-Gibbons/e/B000AQ3WRM/ref=ntt_athr_dp_pel_1"�Gail Gibbons�





�HYPERLINK "http://search.barnesandnoble.com/booksearch/imageviewer.asp?ean=9780070579293"�Cave�


by Donald M. Silver, Patricia Wynne, Patricia Wynne (Illustrator)











