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Lab 11: Measuring Bones A Look at the Skeletal System

          How Do You Measure Up? 
Purpose: In this investigation you will look at bones of the skeletal system and use a measurement tool to compare the size of some of the bones in the human body.

Introduction: An adult human skeletal system consists of 206 different bones.  All of these are pieced together to support a human body, protect vital tissues and organs, produce blood cells, and allow a vertebrate animal to move. 

Materials:  ImageJ, Excel, digital skeleton images

PROCEDURE:

1. Open Image J from the program menu.

2. Under the File menu, choose Open >> ##### student # 
3. [image: image6.wmf]




Open the skeletal system pictures folder, and choose “cranv”

4. [image: image7..pict]Begin with the frontal picture of the skull (cranv).

5. Once opened, you will notice the scale bar  in the upper right corner.  You will use this scale to make measurements of the skull (see following steps).
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Click on the straight line tool.  [image: image12..pict]
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Move the cursor so that it starts at the top of the scale line and drag it down to reach the bottom of the scale. (The cursor turns into a crosshair when you are measuring.)

7. Open the Analyze menu and scroll down to Set Scale.
 You will notice that the “distance in pixels” box has a number.  This is the number of pixels in the line you just made.
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8. Under “Known Distance” type: 5 ; Under “Unit of Length” type: cm.

9. You must set the scale for each picture using the scale in the upper right hand corner of the picture.

10. Under the Analyze menu, choose “Set measurements”.  We will use Area and Perimeter measurements for this investigation, so click on those boxes.
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Now you are ready to measure some bones:

11. Using the straight line tool, measure the skull from the top of the head to the base of the upper jaw.  (Do not include teeth.) On the Analyze menu, choose “Measure”.  The measurement of the skull will be calculated for you.   This will appear in the “Results” window.  
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12. Use the same process to measure the other bones in the file folder.  You must make sure that you set the scale correctly for each bone because not every picture uses the same scale. Make sure you record the length of each bone as you measure it.  You will use these measurements to create a graph of bone length. Record below:

Data Table:  Bone Angle and Length Measurements From ImageJ

	Bone Name
	Angle 
	Length

	cranv
	
	

	crand
	
	

	cranl
	
	

	Fibula
	
	

	Femur
	
	

	Radius
	
	

	Tibia
	
	

	Humerus (humv)
	
	

	Upper Tooth
	
	

	Lower Tooth
	
	

	Foot (any bone, record name)
	
	

	Hand  (any bone, “ for graph)
	
	


To create the graph, open Excel from the programs menu (Microsoft Office Excel).  Input the Data using the name (or description) of the bone and its length to create a table similar to the one below, and save your data to your folder (File>>Save As>>ID####>>Science)

	
	A
	B

	1
	Bone
	Length in cm

	2
	Skull (back)
	 

	3
	Skull (front)
	 

	4
	Fibula
	 

	5
	Femur
	 

	6
	Radius
	 

	7
	Tibia
	 

	8
	Upper Tooth
	 

	9
	Lower Tooth
	 

	10
	Foot
	 

	11
	Hand
	 


Now, using the data, create a line graph to compare the length of the bones in a human body. 

· Highlight all the text and data; Use the Data >> Sort  and choose Length first, in descending order.
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· Once all of your measurements have been included, highlight the names of the bones and their lengths (cells A2 and B2 down to A11 and B11).  Do not include the headings.
· Use the Chart Wizard to create a column graph of the bone data.

Select Next and enter the labels:

· Label the Chart:  Human Skeletal System Bones 

· Label the Y Axis: Length in Centimeters (cm)

· Label the X Axis: Type of Bone

· Select Finish and show it in the spreadsheet

· Save your work

Analysis Questions –   (Answer in full sentences, kicking back the question)

1. Which of the bones that you measured was the longest? 

2. Which of the bones that you measured was the shortest?

3. Why do bones vary is size and shape so much?

4. Why do you think there are there so many bones in the hands and feet?

Sample Response:

	Bone
	Length
	
	
	
	
	
	
	
	
	
	

	Skull (side)
	15.01
	

	Skull (front)
	17.13
	

	Fibula
	28.15
	

	Femur
	36.34
	

	Radius
	3.43
	

	Tibia
	36.22
	

	Upper Tooth
	1
	

	Lower Tooth
	2.29
	

	Foot(big toe)
	5.31
	

	Hand(first finger)
	6.46
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