The Function of 
Arteries, Veins and Capillaries
Grade 8, Cluster: Cells and Systems

SLO: 8-1-12
Compare and contrast the structure and function of arteries, veins and capillaries.

Cluster 0: Scientific Inquiry:

Initiating, Researching & Planning
8-0-1A. Formulate specific questions that lead to investigations.
Include: rephrase questions to a testable form, focus research questions
GLO: A1, C2 (ELA Grade 8, 3.1.2; Math: SP-I.1.8)

8-0-2C. Make notes in point form, summarizing major ideas and supporting details and reference sources.
GLO: C6 (ELA Grade 8, 3.3.2)

Implementing, Observing, Measuring & Recording
8-0-5A. Make observations that are relevant to a specific question.
GLO: A1, A2, C2                                                                                                                8-0-5F. Record, compile and display observations and data using an appropriate format.
GLO: C2, C6 (ELA Grade 8, 3.3.1; Math: SP-III.2.8)

Analyzing & Interpreting  

8-0-6B. Interpret patterns and trends in data, and infer and explain relationships.
GLO: A1, A2, C2, C5

Concluding & Applying
8-0-7F. Reflect on prior knowledge and experiences to construct new understanding and apply this new knowledge in other contexts.
GLO: A2, C4 (ELA Grade 8, 1.2.1)
Essential Science Knowledge Summary:

In this lesson students will learn about the different functions of blood vessels in the human body.

Materials Required:
There is one handout that each student will get, the handout is to be used as a source of information and should be put into their science binders.
Will you assess? If so, what?

Yes, formatively assess for comprehension.

How will you assess it?

Questions throughout, mainly formative assessment, checking for comprehension.  As well, students will be taking notes throughout the lesson.  Exit slips will also be filled out at the end of class, with specific directions of wanting feedback on the day’s lesson and any questions of that lesson.
Learning Sequence

Introduction:  

The students have just finished studying the heart and all its intricacies such as veins and arteries.  Ask the students if any of them know how to take their pulse?  Have students place two fingers on their neck and wait for answers.  Ask them if they know why we place our fingers in this particular spot, and what is making the “pulsing” feeling under their fingers.  Explain to the student that they have their fingers on an artery and that “pulsing” feeling is caused by the blood being pumped through our bodies by our heart.  Explain to students that the heart pumps blood throughout the body through a system of blood vessels.  Proceed to give each student a copy of the handout, “Circulatory System”, have a student in the class read it out loud and discuss as a class.  This handout is a good introduction to the following information that should be written on the board or overhead for students to copy as the class discusses each vessel.
Explanation:  (Student Notes)
Students will begin by copying down the following information. The teacher will stop at the end of each section to discuss as a class and answer any questions:
There are three varieties of blood vessels: arteries, veins, and capillaries. During blood circulation, the arteries carry blood away from the heart. The capillaries connect the arteries to veins. Finally, the veins carry the blood back to the heart. 

Arteries:                                                                                                                      Arteries are vessels which transport blood away from the heart. They branch repeatedly to form arterioles (small arteries), the smallest and thinnest branches of arteries. 
The arteries deliver the oxygen-rich blood to the capillaries where the actual exchange of oxygen and carbon dioxide occurs. The capillaries then deliver the waste-rich blood to the veins for transport back to the lungs and heart.
Veins:

Veins are vessels which transports blood to the heart. From the capillaries the blood drains into very small veins called venules, which unite into larger veins along which the blood returns to the heart.

Veins carry deoxygenated blood from the organs and tissues back to the heart. 

The pulmonary veins carry oxygenated blood from the lungs to the left atrium. 

Veins also carry waste products away from the organs and tissues, while the veins associated with the small intestine carry digested food via the liver to the inferior vena cava.
Capillaries:

Arteries and veins are connected by blood capillaries, microscopically small tubes which form a network, the capillary bed in different tissues. The blood capillaries are so small that red blood cells can only move in single file through it. The exchange of all substances takes place in these capillaries.
The capillaries allow for gaseous exchange to take place between the capillaries and the tissue fluids. 
Nutrients diffuse from the capillaries into the tissue fluids and waste products such as carbon dioxide and nitrogen.                                                                 
Wrap-up:
Studetns will write an exit slip: What did you find interesting today? What did you find confusing?
Sources:
Ivy Rose Holistic: Health and the Human Body. Retrieved on February 8, 2008.

http://www.ivy-rose.co.uk/Topics/Blood_Vessels.htm
Blood: The River of Life. Retrieved on February 5, 2008.

http://library.thinkquest.org/C0115080/?c=vessels
The Structure of 
Arteries, Veins and Capillaries
Grade 8, Cluster: Cells and Systems

SLO: 8-1-12
Compare and contrast the structure and function of arteries, veins and capillaries.

Cluster 0: Scientific Inquiry

Initiating, Researching & Planning:

8-0-1A. Formulate specific questions that lead to investigations.
Include: rephrase questions to a testable form, focus research questions
GLO: A1, C2 (ELA Grade 8, 3.1.2; Math: SP-I.1.8)

8-0-2C. Make notes in point form, summarizing major ideas and supporting details and reference sources.
GLO: C6 (ELA Grade 8, 3.3.2)
Implementing; Observing, Measuring & Recording:

8-0-4D. Identify and assume various roles to achieve group goals.
GLO: C7 (ELA Grade 8, 5.2.2)                                                                                         8-0-5F. Record, compile and display observations and data using an appropriate format.
GLO: C2, C6 (ELA Grade 8, 3.3.1; Math: SP-III.2.8)
Analyzing & Interpreting:  

8-0-6A. Construct graphs to display data, and interpret and evaluate these and other graphs. Examples: circle graphs
GLO: C2, C6 (ELA Grade 8, 3.3.1; Math: SP-III.2.7; TFS: 4.2.2-4.2.6)                         8-0-6B. Interpret patterns and trends in data, and infer and explain relationships.
GLO: A1, A2, C2, C5

Concluding & Applying:

8-0-7F. Reflect on prior knowledge and experiences to construct new understanding and apply this new knowledge in other contexts.
GLO: A2, C4 (ELA Grade 8, 1.2.1)                                                                                      8-0-7G. Communicate methods, results, conclusions, and new knowledge in a variety of ways. Examples: oral, written, multi-media presentations
GLO: C6 (ELA Grade 8, 4.4.1)
Essential Science Knowledge Summary:
In this lesson students will learn how the three different blood vessels: arteries, veins and capillaries differ in terms of structure.  The students will also be comparing and contrasting the vessels in small groups.
Materials Required:                                                                                                  Different hose sizes representing the 3 different blood vessels, as visual for students.                                                                                                                Handout  “Arteries, Veins and Capillaries”                                                       Handout of 2 charts students need to complete. (Can also have students make their own chart if one chooses, depending on the class.)
Will you assess? If so, what?

Yes, formatively assess for comprehension.  Comparison chart of 3 vessels.
How will you assess it?

Questions throughout, mainly formative assessment, checking for comprehension.  As well, students will be taking notes throughout the lesson.  Students will be compiling a chart in class comparing the 3 blood vessels, which will be taken in for marks at the end of class.  Exit slips will also be filled out at the end of class, with specific directions of wanting feedback on the day’s lesson and any questions of that lesson.
Learning Sequence

Introduction:
This lesson will begin with a review of the previous class lesson on the function of arteries, veins and capillaries.  We will review the exit slips and address any questions or concerns arising from them.  This lesson will focus on the structure of the three vessels, but at the same, tying together structure and function with 2 compare and contrast charts that the studetns will be completing.  

Explanation:  (Student Notes)

Student will begin by copying down the following information. The teacher will stop at the end of each section to discuss as a class and answer any questions:
Arteries                                                                                                                                            Arteries are tough on the outside and smooth on the inside. An artery has three layers: an outer layer of tissue, a muscular middle, and an inner layer of epithelial cells. The muscle in the middle is elastic and very strong. The inner layer is very smooth so that the blood can flow easily with no obstacles in its path.

The muscular wall of the artery helps the heart pump the blood. When the heart beats, the artery expands as it fills with blood. When the heart relaxes, the artery contracts, exerting a force that is strong enough to push the blood along. This rhythm between the heart and the artery results in an efficient circulation system.

You can actually feel your artery expand and contract. Since the artery keeps pace with the heart, we can measure heart rate by counting the contractions of the artery. That's how we take our pulse.

The arteries deliver the oxygen-rich blood to the capillaries where the actual exchange of oxygen and carbon dioxide occurs. The capillaries then deliver the waste-rich blood to the veins for transport back to the lungs and heart.  

Bring out the 3 different sizes of hose and ask which hose they think would be a “fair” representation of an artery?  Students explain why, and discuss as a class.

Veins 

Veins are similar to arteries but, because they transport blood at a lower pressure, they are not as strong as arteries. Like arteries, veins have three layers: an outer layer of tissue, muscle in the middle, and a smooth inner layer of epithelial cells. However, the layers are thinner, containing less tissue.

Veins receive blood from the capillaries after the exchange of oxygen and carbon dioxide has taken place. Therefore, the veins transport waste-rich blood back to the lungs and heart. It is important that the waste-rich blood keeps moving in the proper direction and not be allowed to flow backward. This is accomplished by valves that are located inside the veins. The valves are like gates that only allow traffic to move in one direction.

The vein valves are necessary to keep blood flowing toward the heart, but they are also necessary to allow blood to flow against the force of gravity. For example, blood that is returning to the heart from the foot has to be able to flow up the leg. Generally, the force of gravity would discourage that from happening. The vein valves, however, provide footholds for the blood as it climbs its way up.
With the 3 different sizes of hoses close to you or on a desk, ask the students once again which hose they think would be a “fair” representation of a vein? Students explain why, and discuss as a class.

Capillaries

Unlike the arteries and veins, capillaries are very thin and fragile. The capillaries are actually only one epithelial cell thick. They are so thin that blood cells can only pass through them in single file. The exchange of oxygen and carbon dioxide takes place through the thin capillary wall. The red blood cells inside the capillary release their oxygen which passes through the wall and into the surrounding tissue. The tissue releases its waste products, like carbon dioxide, which passes through the wall and into the red blood cells.  

Capillaries are also involved in the body's release of excess heat. During exercise, for example, your body and blood temperature rises. To help release this excess heat, the blood delivers the heat to the capillaries which then rapidly release it to the tissue. The result is that your skin takes on a flushed, red appearance. If you hold your hand, for example, under hot water, your hand will quickly turn red for the same reason. Your arm, however, is not likely to change colour because it is not actually feeling an increase in temperature.  
Ask the students once again which hose they think would be a “fair” representation of a capillary? Students explain why, and discuss as a class. Now, discuss the consistency of each of the hoses as they apply to the 3 different blood vessels.
The students will now begin to some work in which they will be placed in groups(divided as equal as possible) to complete the 2 charts “The structure and function of blood vessels” and “Comparison between arteries and veins”  The students should be using the knowledge they have just obtained through the class lecture and notes as well as the handouts from the previous class and this class.  Charts will be completed as a group, but each individual member will need to have their own as they are required to be handed in.
Wrap-up:

Students will hand in their compare and contrast charts on their way out. As well, students will write an exit slip: What did you find interesting today? What did you find confusing?
Sources:
Blood: The River of Life. Retrieved on February 5, 2008.

http://library.thinkquest.org/C0115080/?c=vessels
The Human Heart. Retrieved on February 5, 2008.
http://www.fi.edu/learn/heart/vessels/capillaries.html
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Blood flows from the heart through arteries and into capillaries. It then returns to the heart through veins.

"Heart: blood flow." Online Art. Encyclopedia Britannica Online. Retrieved on Feb 19, 2008.  <http://www.britannica.com/eb/art-88593>.
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includes the heart, blood, and
blood vessels. The heart pumps
blood throughout the body through
a system of blood vessels and
capillaries. Blood vessels carry
nutrients and oxygen to your
cells and carry waste away
from your cells. Blood vessels
that carry blood away from
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Blood vessels that carry
blood to the heart are
called veins.

Pulmonary
Arteries
The pulmonary arteries carry
oxygen-depleted blood from
the heart to the lungs. They
are the only arteries that carry
oxygen-depleted blood.

The pulmonary veins carry
oxygen-rich blood from the
lungs to the heart. They are
the only veins that carry
oxygen-rich blood.

Heart
Receives oxygen-depleted
blood from the body and
pumps it to the lungs; receives
oxygen-rich blood from the lungs
and pumps it to the body.

Lungs
Oxygen-depleted blood
enters the lungs. Through the
thin walls of the capillaries, the
blood gets rid of carbon dioxide
waste and picks up oxygen to take

to the rest of the body.
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