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Program Outline and Overview

Discovering Math, Science, and Technology Through Skeletons in an interdisciplinary program that allows fifth grade students to explore math and science principles related to bones and skeletons. This program provides students with extensive investigations of concrete situations, materials, and resources. The program also motivates students to understand math, life science, and technology through hands-on experiences using 

CD- ROMS, the WWW, owl pellets, animal bones, skulls, and human skeleton kits.

These resources are needed to meet the National Science Teacher’s Association (NSTA) Standards (5-8), the National Council Teachers of Math Standards (NCTM) (5-8), and the Math, Science, and Technology Standards.  Students are introduced to the program by researching the differences between vertebrate and invertebrates – their habitats, predators, and prey. They research the role that animals play in the food web and the impact they have on their surrounding habitats. Using http://www.school discovery.com, students explore concepts related to the food web, overpopulation, ecology, survival of the fittest, and endangered species.

In the second activity, students research http://www.owlpages.com and study the role that the owl plays in the food chain. They also research distinguishing characteristics, biology, descriptions, and life history information on all species found in North America.

Once the students are familiar with the facts related to owls, they integrate this information into hands-on activities. They dissect owl pellets, removing the bones and identifying them using bone-sorting charts. They weigh and measure each of the bones and analyze statistics based upon ratios. Once the bones have been sorted and identified, they are reassembled and glued to construction paper to form a correct anatomical skeleton. Students examine the teeth (to determine the animals’ diet) and eye-socket location (to determine if the animal is nocturnal), and study the purpose of each bone they have classified.

Using http://kidshealth.com, the students study the bones related to the human skeleton and identify the bones. They also conduct science experiments and dissect real animal bones. Finally, students construct a five-foot-long human skeleton, identify and label the bones, learn what the skeletal system does, discover which bones are used at different times, and compare this information to the animal skeletons they assembled on their construction paper.  
The main activities that make up this program are:

a. Research the vertebrate and invertebrates of animals.  Determine why some animals have vertebrates and others do not.  How do the animals survive?  What role do the vertebrates play regarding their adaptations?

b. Research owls and their role in the food chain, their anatomy, digestive system, and formation of owl pellets. Discover the anatomy of the owls’ prey: vole, rodents, birds, shrew, and mole.

c. Owl pellet dissection -- identify pellet contents through keys and comparison charts, identify bones, learn the skeletal anatomy, and study the regional differences in diet. Finally, glue the bones on to construction paper in order to form the correct skeletal shape. Label all bones.

d. Learn about the parts of the human skeleton and have the students cooperatively construct five-foot human skeleton models.

Target Student Age/Level:  5th and 6th Grades

Major Goals: NSTA Standards – 5 to 8

                        NCTM Standards – 5 to 8

                        MST Standards–5 to 8

Time Line:  Two class periods a week for 4 weeks.

Types of Assessment used: 

a. Observations

b. Interviews

c. Mini-project

d. Analysis questions

Lesson Plans

LESSON #1: VERTEBRATES AND INVERTEBRATES

Objective:
Identify animals that are vertebrates and invertebrates

Determine where animals belong in the food chain

Time Required:
90 minutes

Advance Preparation:
Understanding how vertebrates and invertebrates are classified

Material Required:
Plastic animal kit of vertebrates and invertebrates

Vocabulary:
Classification

Procedure:

1) Using the plastic animal kit, distribute one animal to each student.

2) Draw the animal.

3) Research the type of animal and determine its habitat, prey, 
predators, and 
geographical home.

4) Using string, have the students stand in the classroom based upon 
where this animal fits into the food chain.

Further Activity: 


Give the students clay and toothpicks. Have the students assemble a version of an animal with various adaptations and discuss their features.

LESSON #2: CHARACTERISTICS OF OWLS

Objective:


Understand the characteristics related to owls

Time Required:

45 minutes

Advance Preparation:
Internet access

Material Required:

Book resources/Internet

Vocabulary:


Habitat, prey, defense, predator

Procedure:

5) Have students search the Internet for owls – http:/owlpages.com and www.fs.fed.us
6) Have the students choose an owl that they would like to investigate.

7) Develop a report related to their choice and include information related to its habitat, appearance, nesting activities, prey, means of defense, unique characteristics, geographic range, and nesting activities.

Further Activity:

Have the students give a class report on their favorite owl.

LESSON #3: DISSECTING AN OWL PELLET

Objective:
Learn how to dissect an owl pellet

Time Required:
45 minutes

Advance Preparation:
Understanding of pellet formation

Materials Required:
Owl pellet, zip-lock bag, tweezers, and paper plate

Vocabulary:
Anatomy, skeleton, bones

Procedure:

8) Place a pellet on a paper plate.

9) Using tweezers, separate the bones from the existing fur pellet.

10) Clean the bones. Clean the skulls as thoroughly as possible, since these are the best bones for identifying the prey.

11) Place the bones in a zip-lock bag.

Further Activity: 

Count the number of bones in the owl pellets and have students investigate 

why some owl pellets have more and others have fewer bones.

LESSON #4: COLLECTING OWL PELLET DATA

Objective:
Students will investigate data related to owl pellets

Time Required:
45 minutes

Advance Preparation:
See below

Material Required:
Owl pellets, ruler, gram scale

Vocabulary:
Grams, millimeter, and centimeter

Procedure:

1)
Distribute an owl pellet to each student.

12) Have the students measure the length and width of the pellets in millimeters and centimeters using a metric ruler.

13) Using a gram scale, have the students find the mass of the pellet in grams.

14) Compare the size and weight of your pellet with the pellets of your classmates.  

Does the size and weight differ significantly?  

Open your pellets – Does the number of skulls differ? What does this data 



tell us?

15) Place bones back in the zip-lock bag.

Further Activity:

Investigate the fur found wrapped around the pellets.  Ask the students if they found any other material.

LESSON #5: CONSTRUCTING AN ANIMAL SKELETON

Objective:
Students will construct an animal skeleton using bones

Time Required:
90 minutes

Advance Preparation:
Knowledge of skeleton bones and purpose of bones

Material Required:
Glue, construction paper, key to animal bones and anatomy

Vocabulary:
Anatomy, skeleton

Procedure:

16) Remove the owl pellet bones from the zip-lock bag.

17) Sort the bones with a partner according to the bone anatomy sheet.

18) Draw an outline of the skeleton shape on construction paper.

19) Glue the bones to the construction paper.

20) Label the bones.

Further Activity:

Have the students make a picture around the sorted bones that describes 
the owls’ habitat.

LESSON #6: THE IMPORTANCE OF BONES

Objective
Students will understand the importance of bones and from what they are made. 

Time Required:
45 minutes

Advance Preparation:
Using the Internet

Material Required:
Internet

Vocabulary:
Cortical, anatomy

Procedure: 


Have the students find the answers to the following questions at the




Internet sites http://.kidshealth.org/kid/body/bones_sw.html and 

www.exploratorium.edu/sports/remarkable_feets/index.html
21) What are bones made of?

22) What is the purpose of bones?

23) How many bones does the skull have?

24) What is the purpose of the mandible?

25) How many bones are there in the human body?

26) What is the sternum?

Further Activity:

Have students draw and label a human skeleton.

LESSON #7: CALCIUM IN BONES

Objective:
Students will understand the importance of the element 

calcium in bones

Time Required:
20 minutes

   Advance Preparation:          Purchase vinegar

   Material Required:              Chicken bone, vinegar, and jar

Vocabulary:                          Acetic acid

Procedure:

27) Clean the chicken bone.

28) Ask the students to bend it if possible. What are its features?

29) Place the bone in a jar of vinegar. Screw the cap on and leave it in 
the jar for three days.

30) Open the jar. Try to bend the bone. What happened?




(Calcium is the element that makes bones hard and durable. The 
vinegar causes the calcium to leach out of the bone.  The bone is 
now soft.)

Further Activity:


Discuss the importance of drinking milk and its relationship to bone fractures.

LESSON #8: BONES AND THEIR PARTS

   Objective:
Students will observe the inside of a bone and name its parts

   Time Required:
45 minutes

   Advance Preparation:
Go to a butcher shop and request large whole bones and cut-up bones

Material Required:
Magnifying glass, bones

Vocabulary:

         Periosteum, contact bone, spongy bone, marrow

Procedure:

1) Bring in bones from butcher shop.

             2) Have students observe and touch the large bones.

             3) Have students observe and touch the cut-up bones.

4) Have the students draw the bones and label the different parts.

5) Draw and label the parts to a bone.

Further Activity:

Compare and contrast the different bones from the butcher shop.  Investigate where the bones came from in the animal’s body.  

SAMPLE WORKSHEETS

Name_____________________________


Date____________________

OWL QUESTIONNAIRE

Answer the following using complete sentences.

1) When do owls hunt?

2) Where do owls hunt?

3) What are the owls’ predators?

4) What is the owls’ prey?

5) What are talons?

6) What is the owls’ habitat?

7) What is a facial disk?

8) What is the purpose of the owls’ disk?

9) How many types of owls are there?

Name_____________________________


Date____________________

HUMAN SKELETON QUESTIONNAIRE

Answer the following using complete sentences.

1) How many bones do humans have when they are born?

2) How many bones do humans have when they are adults?

3) What are bones made of?

4) Define the following:

a. Femur:

b. Pelvis

c. Scapula:

d. Sternum:

e. Tibia:

f. Cranium:

5) Research and find a picture of a human skeleton.  Draw the skeleton and label the parts.

Name_____________________________


Date____________________

OWL PELLET DATA

1. Measure the length of your owl pellet:




________________________ millimeters




________________________ centimeters

2. Weigh the owl pellet using a balance scale:




________________________ grams

3. Compare your pellet to the pellets of other students in the class.

4. Open the pellet—how many skulls were there?

5. What does the above data tell us about the owl?

6. Draw a picture of the owl pellet below.

Name ___________________________

Date _________________________

Using the Internet—

Http://www.owlpages.com   

or

Http://www.fs.fed.us
Find an owl of your choice and indicate the following: 

· Name ______________________________________________________

· Habitat _____________________________________________________

· Appearance _________________________________________________

· Prey _______________________________________________________

· Characteristics _______________________________________________

· Where it lives _______________________________________________

· And anything else you would like to include________________________

            ____________________________________________________________


____________________________________________________________


____________________________________________________________


____________________________________________________________


____________________________________________________________


____________________________________________________________.
Resources:

1. Carolina Biological  (Owl Pellets)


http://www.carolina.com/onlinecatalog  
2. Delta Educational  (Owl Pellets)

     
http://www.delta-ed.com/
3. All About Owls


http://www.zoomschool.com/subjects/birds/info/owl.shtml
4.               MEAT STORE

                   Request large bones from the store manager and have them cut up the bones. Take them to class for student observations.

5.         Owl Pellet Source and Material 


www.pelletsinc.com or 1-888-466-6957
Literacy Connections:

   Culver, Margery. (September 2002) Skeleton Hiccups Margaret K. McElderry: New York, 1st edition 

Cumbaa, Stephen. (January 1992) The Bones Book/Book and Skeleton, Workman Publishing Company: New York.


Llewellyn, Claire. (Feb. 2001) The Big Book of Bones. Peter Bedrick Books: New York, 1st Edition


Solway, Andrew. (March 2003) Classifying Birds (Classifying Living Things).   Heinemann Library: Illinois.


Stark, Freddy. (March 1, 2001) START EXPLORING(tm) Gray's Anatomy - A Fact-Filled Coloring Book. Running Press: Philadelphia, Pa., Reprint edition

Wood, Lily. (2001) Skeletons (Scholastic Science Readers), Scholastic Reference: New York.
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