
student packet

Student Exploration: Circulatory System
Name: _____________________________
Date: ____________________

Reporting Category: Life Science
Benchmark:
SC.6.L.14.5: Identify and investigate the general functions of the major systems of the human body (digestive, respiratory, circulatory, reproductive, excretory, immune, nervous, and musculoskeletal) and describe ways these systems interact with each other to maintain homeostasis. (Also Assesses SC.6.L.14.6)
Vocabulary: artery, atrium, blood vessel, capillary, circulatory system, heart, platelet, pulmonary artery, pulmonary vein, red blood cell, urea, ventricle, vein, white blood cell

Prior Knowledge Questions (Do these BEFORE using the Gizmo.) 
1. Why do you need blood?
 ______________________________________________________________

_______________________________________________________________

_______________________________________________________________
2. What organ pushes blood through your body? _________________________
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Gizmo Warm-up  

The Circulatory System Gizmo™ shows the heart and blood vessels that make up the circulatory system. Look at the heart. 

1. How many chambers does the heart have? _______________

2. Do you see tiny “doors” that open and close as blood is pumped through the heart? ________  These are valves. Valves keep blood from flowing backward.
3. What are the names of the chambers? ___________________,  ___________________, _______________________, ___________________
4. Observe the two parts of the heartbeat. The first part of the heartbeat is nicknamed “lub,” and the second is nicknamed “dub.” (This is because a heartbeat sounds like “lub-dub.”)

a. Which chambers contract during “lub”? __________________________
b. Which chambers contract during “dub”? __________________________

5. Challenge: Why do you think the left atrium and left ventricle are shown on the right side of the diagram? _____________________________________________

	Activity A: 

Blood flow
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Question: How does blood flow through the heart?
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1. Observe: Blood in each chamber of the heart is represented by little balls. Observe the balls as they move through the heart and lungs.

2. Label:  Label the four chambers of the heart on the diagram. Then draw arrows to show the direction that blood flows through the heart.

Starting at the right atrium, in what order does blood flow through the four chambers?

right atrium, __________________, __________________, _______________
3. Analyze: Observe the path of blood that leaves each ventricle.
a. Where does blood from the right ventricle go? __________________
b. Where does blood from the left ventricle go? ___________________
4. Collect data: I’ll use the syringe to collect a blood sample from the right (blue) side of the heart. Look at the Data from blood sample on the right side of the Gizmo.
a. What is the concentration of oxygen in this sample? _____________
b. What is the concentration of carbon dioxide in this sample? _______
5. Collect data: I’ll collect a sample from the left (red) side of the heart.
a. What is the concentration of oxygen in this sample? _____________
b. What is the concentration of carbon dioxide in this sample? _______

6. Draw conclusions: Between the right ventricle and the left atrium, blood goes through the lungs. Based on the data you have collected, what happens in the lungs? _________________________________________________________
_______________________________________________________________

_______________________________________________________________
	Activity B: 

Blood circulation
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Question: How is blood carried to different parts of the body?
1. Observe: Watch the blood after it leaves the left ventricle. What are some places that blood goes after leaving the heart? _______________________________________________________________
_______________________________________________________________
2. Compare: The Gizmo shows three types of blood vessels. Arteries carry blood away from the heart, capillaries carry blood to body cells, and veins carry blood back to the heart. Locate examples of arteries, veins, and capillaries.

Use the syringe to take blood samples from several different veins and arteries. 

A. Which type of blood vessel usually carries oxygen-rich blood? ________
B. Which type of blood vessel usually carries oxygen-poor blood? _______

C. In which type of blood vessel is oxygen released into body cells? ______
3. Challenge: The pulmonary artery carries blood from the right ventricle to the lungs.  The pulmonary vein carries blood from the lungs back to the left atrium. Locate these blood vessels, and use the syringe to take a blood sample from each.

A. How is the blood in the pulmonary artery different from blood in other arteries?

_________________________________________________________

B. How is the blood in the pulmonary vein different from blood in other veins?
4. Extend your thinking: How is the circulatory system similar to a road-and-highway system? 

_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
	Extension: 

What’s in your blood?
	· I’ll take a blood sample from a blood vessel using the syringe. 
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Question: What is inside blood?

1. Observe: Look at the Microscopic view of blood sample. Sketch what you see in the space at right. 

Find and label the following objects in your sketch:

· Red blood cells (small, round cells that carry oxygen)

· White blood cells (large, irregular cells that fight disease)

· Platelets (tiny fragments that help to stop bleeding when you are cut)

2. Collect data: Blood carries many vital substances. Four of these are listed above the Microscopic view. Oxygen and sugar are needed by all body cells. Carbon dioxide and urea are waste products. What are the concentrations of each substance in this sample? 

Oxygen: _______    Carbon dioxide: _______    Sugar: _______    Urea: _______

   3. Investigate: Let’s take samples of blood from all over the body. Try to  determine where sugar enters the blood, and where it is removed.

a. Where does sugar enter the blood? __________________________

b. How can you tell where sugar enters the blood? ______________________________________________________
______________________________________________________
c. Where is sugar removed from the blood?______________________

d. How can you tell? _______________________________________________________
_______________________________________________________
4. Investigate: I’ll take blood samples to determine where urea enters the blood
    and is removed.

a. Where does urea enter the blood? ________________________

b. Where is urea removed from the blood? ____________________

Student Name _____________________________  Date  _____________________
Diagram of the Respiratory System 

Adapted from: www.adprima.com/sci-respsystem.htm


[image: image4.png]



Test yourself: fill in the blanks:
	
	Name
	Description & Function
	What would happen to the system and/or organism if the organ was damaged?
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name: __________________________________
date: ______________
Reporting Category: Life Science
Benchmark:
SC.6.L.14.5: Identify and investigate the general functions of the major systems of the human body (digestive, respiratory, circulatory, reproductive, excretory, immune, nervous, and musculoskeletal) and describe ways these systems interact with each other to maintain homeostasis. (Also Assesses SC.6.L.14.6)
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1
The body is made up of many systems that interact with one another. For example, the skeletal system and the muscular system work together to help the body move. Which system works with the respiratory system to distribute oxygen to the body? 

	A
	muscular system 

	B
	digestive system 

	C
	lymphatic system

	D
	circulatory system 


____
2
The human body is organized into systems that carry out all functions by working together. Which activity in the body MOST closely describes a relationship between the circulatory system and the digestive system?
	F
	Nutrients are absorbed into the bloodstream.

	G
	The body grows antibodies in response to a virus.

	H
	The kidneys remove harmful wastes from the blood.

	J
	Red blood cells exchange carbon dioxide for oxygen.


______ 3
Anita sprinted around the track at her school. At the end of her run, she was taking more air into her lungs, and her heart rate had increased. What systems regulate Anita’s breathing rate and heart rate?
A. muscular and skeletal

B. nervous and endocrine

C. digestive and excretory

D. respiratory and circulatory
____
4
Billy drew a picture of a human body system on the board.
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He told the class which organ removed most of the water from food. To which body system was he MOST likely describing?
	F
	Digestive

	G
	Excretory

	H
	Nervous

	J
	Urinary


____
5
Just before taking an exam, a student eats a donut. The student’s body begins to digest the donut through both mechanical and chemical processes. Which is an example of a mechanical process?
	A
	The student’s teeth break apart the donut into little pieces.

	B
	The student’s salivary glands release enzymes to break down starches.

	C
	In the stomach, gastric acids break the donut down further into a liquid called chyme.

	D
	In the small intestine, bile produced by the gallbladder breaks the chyme down further.


	 
	____ 6.  In order for a muscle in your leg to do its job of making your leg move, the muscle must contract. How are muscle and bone connected so that a contracting muscle can make your leg move?

F.  Each muscle is attached to the next muscle by ligaments and tendons anchor the muscles to bone every few centimeters.

G.  The two ends of each muscle are attached to different spots on the same bone  by short tendons or ligaments.

H.  The two ends of a muscle are attached to different bones by tendons and bones are attached to each other by ligaments. 

J. Each muscle is attached to one or more bones by ligaments at either end and bones are connected to each other by tendons.


_____  7. 
Eleonora is learning about the nervous system in school. She learns the nervous system is made up of many parts.

What is the main purpose of the nervous system in the human body?
A. relaying messages between the body and brain 

B. circulating oxygen throughout the body

C. releasing hormones to regulate body functions

D. protecting the body from foreign invaders

_____   8 Gail’s cross country coach advised her to eat well-balanced meals in order to have plenty of energy for their upcoming track meet.  To which transformation of energy is Gail’s coach referring?

F  Heat to mechanical

G  Mechanical to electrical

H  Chemical to mechanical

J  Thermodynamic energy to dynamic energy
Continue to next page 



	
	_____  9. Sandra measured her heart rate and her breathing rate at rest and again after doing 50 jumping jacks.
Heart Rate

Breathing Rate

Resting

70

12

After Exercise

125

25


What is the main reason that both her heart rate and her breathing rate went up with exercise? 

A. They both sped up to supply her working muscles with enough oxygen to remain in homeostasis. 

B. Her lungs and heart ran short on oxygen while she was exercising and sped up to maintain homeostasis.

C. Her muscles were out of shape and required extra blood and oxygen in order to maintain her jumping pace.

D. They both increased in order to carry heat away from her working muscles more efficiently.


	
	_____  10. There are many different types of viruses and bacteria that can live and reproduce inside humans and often make us sick. In which of the following ways are viruses different from bacteria?
F. Viral infections always cause a fever while bacterial infections almost never do.

G. Viruses must invade a host cell to reproduce while bacteria can reproduce on their own. 

H. Virus cells, in general, are at least three times as large as the largest bacterial cell.

J Viral infections are more likely to disable or kill their host than bacterial infections.
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