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Introduction


The central question in this unit is, “How does the circulatory system function?”  It is important for students to understand how the circulatory system functions, because the circulatory system is the engine that sustains animal life.  There are several aspects of students’ every day life that affects their circulatory system.  For instance, their diet, exercise, and stress.  Knowing how the circulatory system functions will help students understand how their daily activities affect how their body functions.  And such knowledge may affect the way they live the rest of their life as adults.  Moreover, such knowledge on the circulatory system is important in understanding how the rest of the body functions and is necessary to be biologically literate.


A student completing this unit will be able to understand how blood circulates through the body, supplying oxygen and nutrients to the cells of organs and muscles and removing wastes from cells.  A student will understand the differences between arteries, veins, and capillaries.  As well as the parts of the heart and the path of blood flow through the heart, to the lungs, back to the heart, throughout the body, and back to the heart.  This knowledge will help students understand many medical conditions, such as heart disease, arteriosclerosis, aneurysms, high blood pressure, heart murmurs, bypass surgery, etc.  Such knowledge will inevitably be useful throughout students’ lives as adults, because they will understand why some cardiovascular conditions occur and what part of the circular system is associated with a particular medical condition (e.g., bicuspid and tricuspid valves and a heart murmur).

Below is a table of the pre-conceptions and goal conceptions for students in this unit on the circulatory system.  This information represents some pre-conceptions I have regarding the students’ knowledge of the circulatory system and some of the important aspects the students should grasp upon the conclusion of the unit.  Opposing bulleted points are not intended to be related.

Pre-conception
Goal Conception

· We all have a heart which pumps blood throughout the body.
· A heartbeat is produced by a rhythmic electrical charge, which is first produced in a bundle of cells in the right atrium, called the pacemaker.  The pacemaker then stimulates the left atrium, so they pump blood almost simultaneously.  The right and left ventricles then are stimulated, so they too pump blood almost simultaneously.

· We breathe air to get oxygen.
· The heart beat process typically occurs every second for our entire life.

· The heart is an organ that beats.
· Arteries carry blood away from the heart, supplying oxygen and nutrients to the cells of muscles and organs.  Veins bring blood back to the heart, then to the lungs to get reoxygenated, then back to the heart to be pumped throughout the body.

· The body has arteries and veins that carry blood throughout the body.
· Be able to associate diseases and medical conditions with specific parts of the circulatory system and what preventative actions that can be taken.

· Heart attacks are a leading cause of death in humans.
· Be able to describe the path of blood flow through the heart and the parts of the heart.

· I (students) know someone who has had a heart attack.
· Be able to describe the function of blood and the types of blood cells and their function.

· Students will have problems with the path of blood flow.  Specifically, the flow of blood from the right ventricle, to the lungs, and back to the left atrium.
· Describe arteries, veins, and capillaries, and their functions.


Scientific knowledge of the circulatory system is centered on facts, rather than theories or concepts.  Some facts of the circulatory system are listed below.

· The path of blood flow through the heart and body.

· The parts of the heart, arteries, veins, and capillaries.

· The components of blood and the function of blood.

· The heart beat is not a single motion, but is much like a wave that spreads through the heart starting in a small bundle of cells located in the right atrium.  This bundle of cells is thus called the pacemaker.

· When the pacemaker stimulates it creates an impulse which spreads to the left atrium, so it beats at nearly the same time as the right atrium.  The impulse then spreads to the right and left ventricles causing them to beat nearly simultaneously.

· Arteriosclerosis results when deposits of cholesterol, or plaque narrow arteries.

· Obesity is one cause of high blood pressure, because with more body tissue additional blood vessels are required and the heart has to work harder.

In biological science focusing on the function of the circulatory system, generalizations are rare.  Nevertheless, there are some common generalizations, supported by research, regarding medical conditions affecting the circulatory system that are important.  For instance, the generalization that arteriosclerosis is caused by a diet high in fat and cholesterol.  This generalization, may in fact be true, but in science cause and effect relations are far and few.  Moreover, genetics and hereditary genes may play a large role in the development of arteriosclerosis.  The same argument can be made for the generalization that smoking causes heart disease.  Why there is few that would argue that there is no relation between smoking and heart disease, a cause and effect relation is highly unlikely.


A few concepts that are important in understanding how the circulatory system functions are pressure and diffusion.  Blood flows throughout the body because of pressure.  And when blood flow stops momentarily in-between beats, valves in the veins enable blood to be pumped upward, preventing the gravitational force from pulling blood downward.  Diffusion is also a concept that is instrumental in the circulatory system and thus the survival of animals.  For instance, oxygen in the lungs diffuses into the blood because of an oxygen concentration gradient.  Also, CO2 and waste products diffuse into the blood from cells in organs and muscles.  The blood then carries the waste products to the excretory system, which cleanses the blood. 

Questions of the Circulatory System

· What do the parts of the heart look like in a real animal heart?  Lab:  Heart dissection lab

· How do you know what blood type you have?  Lab:  Blood typing lab

· What do blood cells look like under a microscope?  Lab:  Look at prepared slides of red and white blood cells and watch a movie of the circular system

· How do doctors help people who have heart disease?  Activity:  Watch a movie on open heart surgery or have a doctor come and give a talk to the students or take the class to the hospital where they can attend a workshop on medical conditions affecting the circulatory system.

· How does an aneurysm occur?  Lab:  Develop an artery blockage lab using rubber tubing (i.e., artery) and rubber stoppers with holes (i.e., narrowing of the artery from plaque buildup), and a water source (i.e., blood).  Make an artery that is not narrowed due to plaque buildup, then compare pressure and flow rates of the two arteries.

· The blood is made up of so many different things, how am I going to remember all of them?  Lab:  Develop a blood composition lab where each group of students is required to a give presentation on the important aspects of a specific component of the blood, its function, and structural appearance.

· How does the blood flow upward?  Lab:  Develop a lab with rubber tubing (i.e., veins), a water source (i.e., blood), and a creative way to simulate the valves in veins which prevent blood from flowing downward when the heart stops momentarily.

· How do blood clots form?  Lab:  Develop a lab where students create there own “blood clot” from yarn, glue, cotton balls, and poster paper.  A large hole will be cut in the poster paper to simulate a cut in the skin.  Then, students will label the structures involved in forming a clot and number the sequence with which the structures work together to form the clot.

Analysis of the Book


The chapter on the circulatory system is clear, concise, and easy to read.  In three random samples from 100 word passages the average number of syllables was 148 and the average number of sentences was 5.5.  According to the Frye Reading Level Test, the chapter is written at the 9th grade reading level.  This particular book is used in a 10th grade biology class, so in terms of vocabulary and sentence length the book is probably a good choice for this sophomore biology class.  The information in this chapter is pertinent to science and is complete with regard to the circulatory pathway, the parts of the heart, and the other parts of the circulatory system.  In particular, the graphics do an excellent job teaching the parts of the heart, the circulatory pathway, what red and white blood cells look like and some of their functions, and how blood clots form.  Also, the review exercises are excellent, for they ask a variety of questions that stimulate creative and critical thinking.


Nevertheless, there are some shortcomings to this chapter, which are centered around the lack of information on diseases and medical conditions affecting the circulatory system.  In general, the chapter simply does not cover much regarding the medical conditions affecting the circulatory system.  Further along in the book, there is a chapter on human diseases, but this chapter falls short as well.  I feel that the structure and function of the circulatory system is important for students to understand.  But, to use such information as adults, they need to learn what diseases and medical conditions affect the circulatory system and what precautions to take.  After all, heart disease is still the number one cause of death in the United States.  Shouldn’t we be teaching our children not just what is structurally important, but what’s important with regards to life; biology after all is the study of life.

Understanding the Text

· First, we need to do an activity that stimulates the students’ prior knowledge identifying what they already know.  As a class, we would break up into groups and each group would make a list of things they know about the circulatory system.  Then, we would go around the room and ask each group to write an aspect of the circulatory system on the board.  An assignment for that night would be for each student to write down a question they have regarding the circulatory system.  At the beginning of class the next day, the students will hand in the assignment, and we will address these questions as a class.

· As a class assignment the students will learn the vocabulary words and as a class we will go over the word definitions and list the importance of the words and their implications in the circulatory system on the board.

· Another assignment will be for the students to work in groups and make a list of medical conditions that affect the circulatory system, what parts of the circulatory system are affected, and precautions to take.

· As an in class activity the students will describe the parts of the circulatory system and the circulatory pathway.  In groups, the students will give a presentation on the important aspects of a specific part of the circulatory system and any medical conditions associated with that part of the circulatory system.  In class, the students can make diagrams, charts, pictures, etc. for the presentation.

Circulatory System Lesson Plans
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Intended Learning Outcomes

· Students will be able to list the main components of the circulatory system and describe the circulatory pathway.  Comprehension

· Students will be able to list the major components of blood and their function.  Comprehension
· Students will be able to explain what will happen if a person is deficient in some blood components.  Application
· Students will be able to draw white and red blood cells and distinguish them from each other.  Knowledge
· Students will be able to describe how a blood clot forms.  Comprehension

· Students will be able to explain what happens if a blood clotting component is deficient in the blood.  Application

· Students will be able to create a blood clot with paper, yarn, glue, and cotton balls, labeling all components and the order with which they occur in the clotting process.  Comprehension

· In their opinion, students will be able to describe and explain an analogy to a blood clot.  Application

· Students will be able to list the major parts of the circulatory system and their function.  Knowledge

· Students will be able to identify a part of the circulatory system that they feel is particularly interesting and be able to explain why.  Evaluation

· Students will be able to identify, in their opinion, what part of the circulatory system is most important and be able to explain why.  Evaluation

· Each group will make a poster and present their research findings to the class.  Comprehension

· Each student is required to present a main function of a part of the circulatory system.  Recall.

· Each student will know how to physically describe the major parts of the circulatory system.  Knowledge

· Each student will learn the major functions of the major parts of the circulatory system.  Knowledge

· Students will take a quiz on the circulatory system.  Application

· Students will watch a video on the heart and write a paragraph on what they thought was interesting about the video.  Application

· Students will be able to label the parts of the heart and the circulatory pathway.  Recall

· Students will be able to verbally explain the direction of blood flow through the heart.  Comprehension

· Students will dissect a heart on their own, displaying correct heart dissecting technique.  Knowledge

· Students will know what medical conditions affect the circulatory system.  Knowledge

· Students will know what precautions to take to help prevent such conditions in the future.  Knowledge

· Students will be able to describe a healthy daily routine.  Application

· Students will describe why open heart surgery is necessary and what parts are generally operated on in the procedure.  Application

· Students will be able to describe how medicine affects their life.  Application

· Students will construct an artery that is blocked with plaque.  Comprehension

· Students will qualitatively describe the difference in flow rates between clogged and unclogged arteries.  Evaluation

· Students will be able to explain why pressure on artery walls would be higher in clogged arteries than in unclogged arteries.  Evaluation

· Students will calculate flow rate in clogged and unclogged arteries.  Analysis

· Students will explain how clogged arteries, based on the results of their laboratory analysis would affect the circulatory system.  Synthesis

Unique Goals Specific to the Unit

1) Students will develop an appreciation for the circulatory system and realize that the human body is an amazing machine.

2) Students will develop an appreciation for their own bodies and plan for the future by living a healthier lifestyle.

3) Students will be able to think critically by making analogies and creating opinions and being able to support their opinions with detailed explanations.

4) Students will be able to calculate results, analyze their data, and develop explanations to their conclusions.

Lesson 1 – Introduction to the parts of the circulatory system

Rationale – Students need to connect with their prior knowledge, identifying what they know about the circulatory system to effectively assimilate new information on the circulatory system.

Objectives 

· Students will be able to list the main components of the circulatory system and describe the circulatory pathway. 

Materials

· butcher block paper

· markers

· circulatory system chart

Procedures

5 min.
1)  Introduce the unit and hand out an outline on what we are going to be doing over the next two weeks.  Then list the goals for today: 1) Make a list of the parts of the circulatory system and 2) Describe the circulatory pathway.

2 min.

2)  Divide up into groups, four to five students per group.

10 min.
3)  To start discussion ask the question, “What do you know about the circulatory system?”  Have each group create a list of what they know on butcher-block paper.

10 min.
4)  Next, ask the question, “What are some of the parts of the circulatory system?”  Have each group add this to their chart on their butcher-block paper.

15-20 min.
5)  Have each group post their lists on the wall and ask for volunteers in each group to summarize the information they know about the circulatory system and informally present to the class.

5 min.
6)  The student information presented in class will likely be incomplete, so I will describe the parts of the circulatory system and the pathway with a chart.  This is also a review of the material covered thus far in class.

2 min.

7)  Preview the next lesson which will focus on the composition of blood.

Assessment/Evaluation

· The assignment will be a worksheet where the students fill in the parts of the circulatory system and pathway.

· Also, each student will write five questions about the circulatory system.  (Optional)

Connection

· This was an introductory lesson focusing on stimulating thinking and assimilating new information.  The next lesson will build on this by focusing on an important component of the circulatory system, that being blood.

Closure

· Ask if there are any questions

· Preview the next lesson

· Tell the students that we will discuss their written questions the first part of class tomorrow as a review.

Questions

· What is the difference between arteries and veins?

Student response – Arteries are bigger than veins

Correct response – Arteries carry oxygenated blood away from the heart to the cells of the body and veins carry deoxygenated blood back to the heart.  Structurally, both are similar, being composed of three layers.

· Why does blood flow from the heart to the lungs and back to the heart?

Student response – To get oxygen

Correct response – Deoxygenated blood enters the heart and is pumped to the lungs to be oxygenated.  Oxygenated blood flows back to the heart to be pumped throughout the body supplying oxygen to cells.

· In your opinion, what is the most important part of the circulatory system? Why?

Student response – The heart, because without a heart blood could not be pumped throughout the body.

Correct response – All parts are important, if one part fails the whole system may fail and death may occur.  However, some parts are easier to take care of and fix surgically if there are problems.

Lesson 2 – The blood, a major part of the circulatory system

Rationale – Blood is the fluid of life which transports the building blocks of life throughout the body.  So, it is necessary that students learn some of the major components of blood and their function to appreciate how the circulatory system functions and to appreciate some of the remarkable things about life.  Also, studying aspects of blood will help students understand some medical conditions which will be studied in later lessons.

Objectives

· Students will be able to list the major components of blood and their function
· Students will be able to explain what will happen if a person is deficient in some blood components
· Students will be able to draw white and red blood cells and distinguish them from each other.
Materials

· Microscopes
· Prepared slides of white and red blood cells
· Biology book
Procedures

10 min. 
1)  Review the previous lesson by collecting assignment questions and asking some questions.  First ask the students if there are any questions in particular that they would like to ask.

5 min.
2)  Preview the lesson by asking, “Are there any parts that we’ve forgot to mention?”  Continue the lesson by listing the goals for today: 1) Discuss blood parts, 2) Microscopes and prepared slides, and 3) Finish lab sheets.

10-15 min.
3)  Lecture on blood parts, but do it in a question/answer fashion.  Ask some of the following questions to guide the lecture/discussion:  

· Can anybody explain what are some of the components of blood? 

Student response – Blood is red and it has oxygen

Correct response – The major components of blood are platelets, red and white blood cells, plasma which is composed of albumins, globulins, and fibrinogen, and waste products. 

· What blood cells fight infection?  

Student response – T cells

Correct response – T cells are a special infection fighting white blood cell

· What do you expect is wrong with a person with a high white blood cell count?  

Student response – Nothing

Correct response – The body is probably fighting an infection.

· Does anybody know what condition is associated with hemophilia?  

Student response – I think that’s when a person bleeds a lot

Correct response – The person’s blood does not clot properly

· Why does hemophilia occur?

Student response – I don’t know

Correct response – The person is lacking some blood components which are responsible for clotting blood.  Tomorrow, we are going to learn what parts of the blood are responsible for clotting blood and in groups you will be responsible for actually constructing a blood clot.

15-20 min.
4)  Cut students loose on microscope lab

Assessment/Evaluation

· Students will had in a lab sheet where they will be required to: 1) draw red and white blood cells, and 2) list blood components and their function (material found in book)

Connection

· The previous lesson focused on the organs and tissues of the circulatory system.  This lesson focused on blood which is a major part of the circulatory system.

· The next lesson explores one of the main functions of some blood components, that being blood clotting.

Closure

5 min.
Review the blood components and preview the lesson tomorrow which will consist of a blood clotting activity and a discussion of the major components in the formation of a blood clot.

Lesson 3 – Blood clotting, a major function of blood components

Rationale – Hemophilia is a condition that affects many people and this lab will teach students why such a condition occurs.  This lesson is important because it teaches students how complex such a simple phenomenon is and thus this will stimulate an appreciation for the circulatory system and biology in general.

Objectives

· Students will be able to describe how a blood clot forms

· Students will be able to explain what happens if a blood clotting component is deficient in the blood

· Students will be able to create a blood clot with paper, yarn, glue, and cotton balls, labeling all components and the order with which they occur in the clotting process

· In their opinion, students will be able to describe and explain an analogy to a blood clot

Materials

· construction paper
· yarn
· glue
· scissors
· cotton balls
· markers
Procedures

5 min.
1)  Review the previous lab by asking, “Who here can name a component of blood?”  Make a list on the board. 

Student response – hemoglobin, red and white blood cells, plasma

Correct response – the above, including platelets, waste products, and plasma components

5 min.
2)  Then preview the lab by asking, “Which blood components are responsible for blood clotting?”  Put checkmarks behind each component on the board.

Student response – Any of the above blood components

Correct response – Fibrinogen, albumin, globulin, platelets

2-3 min.
3)  Lists the goals for the lab today: 1) In groups, you will make a blood clot, 2) Each part will be labeled and numbered in the order with which they occur in the clotting process, and 3) Each group needs to come up with an analogy of a blood clot.

30 min.
4)  Cut students loose on the lab

Assessment/Evaluation

· Each group will finish their artistic impression of a blood clot and put it on the wall

· Each clot will have all major parts labeled and numbered according to the order with which they occur in the clotting process

· Each clot will be paired with an analogy listed in some manner on the poster 

Connection

· In the previous lesson, we studied the parts of blood and today we studied one of the functions of blood.  In the next lesson we will be studying the functions of the other parts of the circulatory system
Closure

10 min.
Review the lesson by going around the room and commenting on the blood clots.  Ask each group to explain their blood clot analogy.  Then, tell the students that in the next lesson we will be studying the function of the other major parts of the circulatory system.

Lesson 4 – More parts of the circulatory system and their function

Rationale – Students need to be familiar with the function of the parts of the circulatory system to understand how heart disease and other medical conditions affect the circulatory system and why some precautions work to reduce the risk of death due to heart disease.  Also, understanding the function of each part helps in understanding how the circulatory  system works.

Objectives

· Students will be able to list the major parts of the circulatory system and their function

· Students will be able to identify a part of the circulatory system that they feel is particularly interesting and be able to explain why.

· Students will be able to identify, in their opinion, what part of the circulatory system is most important and be able to explain why.

Materials

· heart parts chart

· access to library materials and computers

Procedures

10 min.
1)  Review the parts of the circulatory system and the circulatory pathway.  To do this ask the class, “What is the vein that brings deoxygenated blood to the heart?”  Have the student who answers the question, write the answer on the board.  Do the same for the remaining parts of the circulatory system, but ask for the parts in a random order. 


NOTE  -  Reward students with a bonus point for a correct answer

10 min.
2)  To review the circulatory pathway, use a chart and ask for volunteers, one at a time, to place a number on a part in the correct order of the circulatory pathway.

30 min.
3) Break up into groups of three and assign each group a part of the circulatory system to study.  Go to the library for the remainder of the period so students can research their part assigned to study.  Students can use any materials for information, including the internet.  Each group must take notes on their part of study.

Assessment/Evaluation

· Students have the opportunity to get bonus points through participation in discussion

· Each group will hand in their notes and participation will be based on these

Connection

· Yesterday we learned about the blood clotting function of the components of blood and today we studied the functions of the other parts of the circulatory system.

· Tomorrow we will spend half the period making posters which describe the parts researched and their function.  In the other half of the period each group will present their information in an informal presentation

Closure

2 min.
Tell the students to be prepared to work hard tomorrow.  Also, tell them that their posters will need to physically describe their part with a picture, have a list of functions, and any other pertinent information.  Each member will need to discuss at least one function.  Other interesting information within the 5-minute limit may be presented for extra credit.
Questions

· What is the largest, most powerful chamber of the heart and where is it located?

Student response – any of the main chambers

Correct response – left ventricle

· Does anybody know why the left ventricle is so large compared to the other chambers?

Student response – Because it holds the most blood

Correct response – Because it is responsible for pumping blood to the rest of the body

· Does anybody need help doing a search on the internet?

Student response – No, that’s easy we’ve been doing that since 1st grade

Correct response – Most students will already be familiar with surfing the web

· Why are cardiac arteries so important in the overall function of the circulatory system?

Student response – Because they bring oxygenated blood to the cells throughout the body

Correct response – Because they supply oxygen to the cells of the heart

· Can anybody take a guess and explain what happens when cardiac arteries get plugged with plaque?

Student response – The blood is transported through other arteries

Correct response – The heart cells are deprived of oxygen and portions of the heart may subsequently die or function improperly, resulting in a heart attack.

Lesson 5 – Circulatory system parts presentation

Rationale – Researching and presenting information on a part of the circulatory system will help students understand the function of parts of the circulatory system, because they will have to know their topic well.  Presenting in front of the class is a good exercise that will strengthen their public speaking skills.  Furthermore, students will be learning from each other through their presentations.

Objectives

· Each group will make a poster and present their research findings to the class

· Each student is required to present a main function of a part of the circulatory system

· Each student will know how to physically describe the major parts of the circulatory system

· Each student will learn the major functions of the major parts of the circulatory system

Materials

· poster board

· glue

· construction paper

· markers

· scissors

Procedures

2 min.
1)  Start class by outlining the goals for the period: 1) Work on posters and finish by the half of the period, and 2) Group presentations for the rest of the period.  Tell the students that group presentations will be in the order of the circulatory pathway.

20 min.
2)  Cut the students loose on their posters

20 min.
3)  At the half-period mark start the group presentations.  

2-5 min.
4)  In between each presentation ask questions pertaining to the part of the circulatory system presented.

Assessment/Evaluation

· Each group will present their research finding and poster

· Each student must present at least one function

· Each group poster must contain a physical description of the part

Connection

· This lesson forces the students to integrate their knowledge of the circulatory system
· If we do not finish the presentations, we will finish them at the start of the next period
· Tomorrow we will review the parts of the circulatory system, their functions, and take a quiz
Closure

5 min.
To review the presentations ask some of the questions below.  Tell the students that the quiz will focus on the parts of the circulatory system, their function, and the circulatory pathway.  Congratulate the students on a job well done if appropriate

Questions

· The semilunar and tricuspid valves prevent blood from flowing backwards in the heart, like group 3 presented.  What object in everyday life resembles heart valves?
Student response – What do you mean?

Correct response – The cover on the drain in a sink.  A door that opens one way.  The gates on a dam on a river.

· The red blood cells are responsible for bringing oxygen to the cells of muscles and organs.  Does anybody know where oxygen in contained in the red blood cells?
Student response – Hemoglobin, we learned that the other day.

Correct response – Hemoglobin.

· What do you think would happen to a person who was deficient in hemoglobin?  Does anybody know how this happens to people?

Student response – Their blood doesn’t clot.

Correct response – Your cells don’t get enough oxygen.  People who are iron deficient risk being affected by this condition.

· What do you think is really interesting or cool about veins?

Student response – They’re blue.

Correct response – They have valves which prevent blood from flowing backwards.

Lesson 6 – Circulatory system quiz and prep for heart dissection lab

Rationale – A quiz on the parts of the circulatory system, their function, and the circulatory pathway forces the students to learn the material and it helps me identify what and how well my students are learning.  The second half of the period will be used to prepare the students for the heart dissection lab by watching a video on the heart.  By doing so, the students will be able to connect to things they see in the video while dissecting the heart.

Objectives

· Students will take a quiz on the circulatory system

· Students will watch a video on the heart and write a paragraph on what they thought was interesting about the video

Materials

· TV and VCR

· heart video

· quiz

Procedures

5 min.
1)  Outline the goals for the lesson: 1) Review for the quiz, 2)  Take the quiz, and 3) Watch a video on the heart.

5 min.

2)  For review, ask the class if there are any questions.

15 min.
3)  Have the students take the quiz.  Have the students grade each others quiz .

2 min.
4)  Discuss with the class that we are going to watch the video because this will help them connect to their prior knowledge when they dissect hearts.  Thus far in the unit we’ve just looked at pictures of the circulatory system.  But, in reality the heart, as well as other organs, look quite a bit different than pictures in a book.

20 min. 
5)  Watch the video on the heart.

Assessment/Evaluation

· Students will participate in class by watching the video on the heart

· Students will write a reflection paragraph on what they thought was interesting about the video

Connection

· The quiz integrates material from the previous lessons

· The video stimulates prior knowledge and will enable students to connect to schema when they dissect hearts during the next lesson.

Closure

5 min.
1)  Collect the reflection paragraphs and review by asking the class, “Would anyone like to share with the rest of the class something that they thought was interesting in the video?”

2 min.
2)  Preview the goals of the next lesson: 1) Demonstration of heart dissection, 2)  Dissect hearts, and 3)  Students will label heart parts and the circulatory pathway

Lesson 7 – Let’s find those heart parts

Rationale – Students need to dissect a heart to help them learn the circulatory pathway, to become more intimate with the function of the heart, to help them understand heart disease, and to develop an appreciation for the biology.  This is a hands on approach where the students will see what the parts of the heart really look like.

Objectives

· Students will be able to label the parts of the heart and the circulatory pathway

· Students will be able to verbally explain the direction of blood flow through the heart

· Students will dissect a heart on their own, displaying correct heart dissecting technique

Materials

· dissecting trays and kits

· pins and labels

· deer hearts

Procedures

2 min.
1)  Preview the goals for the lesson: 1) Demonstration of heart dissection, 2)  Dissect hearts, and 3)  Students will label heart parts and the circulatory pathway

5 min.
2)  Preview the lab by demonstrating how to dissect a heart

5 min.
3)  Answer any questions and review safety procedures and hand out hearts

25-30 min.
4)  Let the students go to work

Assessment/Evaluation

· Students will label the heart parts and the circulatory pathway

· Students will describe to me verbally the circulatory pathway

Connection

· The next lesson will focus on medical conditions which affect the parts of the heart as well as the rest of the circulatory system.

· Now that the students understand the circulatory system and have physically worked with the parts of the heart, they are ready to learn what medical conditions cause problems and what they can do to reduce the risk of developing such conditions.

Closure

2-3 min.
Review by asking the class, “So, what were some of the differences between the real heart you dissected and the pictures of the heart in your biology book?”  

2 min.
Explain the connection with our next lesson and congratulate on a job well done if appropriate.

Lesson 8 – Medical conditions of the circulatory system

Rationale – Students need to know what medical conditions can affect the circulatory system and what precautions they can take so they can live a more healthy, happy life.  Also, it is important for students to learn about medical conditions so they will be literate and knowledgeable when dealing with doctors in emergency situations.

Objectives

· Students will know what medical conditions affect the circulatory system

· Students will know what precautions to take to help prevent such conditions in the future

· Students will be able to describe a healthy daily routine

Materials

· No materials needed

Procedures

5 min.
1)  Start class by asking the class, “Can anybody describe what is in our blood?  Then ask, “Where does blood flow when it leaves the heart?”  This serves as a review and sets up the connection between our circulatory system, our body, what we eat, and what we do to our bodies.

10 min.
2)  In groups, ask the students to brainstorm and make a list of medical conditions that affect the circulatory system.

5 min.
3)  Then, go from group to group and make a master list on the board.

10 min.
4)  Next, give each group a medical condition that affects the circulatory system and have each group make a list of ways to reduce the risk of developing such a condition.

15 min.
5)  Then, have each group put their list on the board and ask the questions below.

· How does exercise prevent high blood pressure?

· What is exercise?

· Can anyone explain why a healthy diet reduces the risk of heart attacks?

· Why does smoking increase the risk of a heart attack?

· Can anyone explain why or how a person who eats healthy, exercises, and doesn’t use drugs, smoke, or drink, have a heart attack?

· Does anyone know what the leading cause of death is in the United States?

· Why do you think distress is unhealthy and may lead to high blood pressure?

· Does anyone know what plaque is and what it is made of?

5 min.
6) To conclude the discussion, have each student copy the other groups list of preventions.

Assessment/Evaluation

· The assignment is for each student to make a daily routine of things they can do to reduce the risk of developing medical conditions affecting the circulatory system.

Connection/Integrated Curriculum

· Organize this lesson with the Foods/Home Ec. Teacher where in that class they study foods that reduce the risk of developing medical conditions affecting the circulatory system.

· The next lesson will be a lesson that focuses on the affective aspect of education by showing the students a movie on open heart surgery.

Closure

5 min.
1)  To review, ask the question, “Based on what we learned today, what is one of the best things we can do to prevent a heart attack?”

2) To preview the next lesson, tell the students that we are going to watch a video on open heart surgery.  “Does anybody know what open heart surgery consists of?”

Lesson 9 – Open heart surgery video

Rationale – This lesson teaches students what open heart surgery consists of and helps students connect medical conditions with their causes and precautions.  Watching a video visually connects the students to their previous lessons and the video may form a schema where the students can locate information on the circulatory system.

Objectives

· Students will describe why open heart surgery is necessary and what parts are generally operated on in the procedure.

· Students will be able to describe how medicine affects their life.

Materials

· Open heart surgery video

· TV and VCR

Procedures

10 min.
1)  To review, ask the students if anyone would like to share their daily routine with the class.  If nobody volunteers, I will share my routine and then call on a student to do the same.

5 min.
2)  To preview the lesson, ask the class if anyone knows anybody who has had open heart surgery.  I will volunteer my experience if necessary.

20 min.
3)  Show the movie and tell the students that they will be required to write a one page (max.) reflection on the video.

5-10 min.
4)  For review, ask the students a variety of questions.

· What did you learn from the video?  

· How did it make you feel when you say the doctor open the patient up and operate on the heart?

· Did you recognize any of the parts of the heart?

· When the doctor was operating, did you notice anything in particular about the heart?

5 min.

5)  If there is time left have the students work on their reflection paper.

Assessment/Evaluation

· Students are required to write a reflection paper

Connection

· In the previous lesson the students learned about medical conditions and preecautions.  This lesson teaches students what may happen if you ignore precautions and abuse your body.

· In the next lesson the students will explore another medical condition, arteriosclerosis.

Closure

2 min.
Preview the next lesson by telling the students what we will be doing and ask the question, “Does anybody know what arteriosclerosis is?”

Lesson 10 – Arteriosclerosis lab

Rationale – This lesson gives the students a hands-on approach to learning and is appropriate for students because it will help them connect to information learned about the circulatory system by building on schema.  Also, by constructing an artery clogged with plaque, the students may develop a strong feeling of the severity of this condition, consequently giving them incentive to live a more healthy life.

Objectives

· Students will construct an artery that is blocked with plaque.

· Students will qualitatively describe the difference in flow rates between clogged and unclogged arteries.

· Students will be able to explain why pressure on artery walls would be higher in clogged arteries than in unclogged arteries.

· Students will calculate flow rate in clogged and unclogged arteries.

· Students will explain how the circulatory system would be affected by clogged arteries

Materials

· 5 minute epoxy

· ¾” rubber tubing

· straws

· faucet

· stop watch

Procedures

5 min.
1)  Review the previous lesson by asking the students, “Can anyone tell me why some people need open heart surgery?”  Lead the class toward an answer that discusses cardiac vessel blockage and by-pass surgery to connect to this lesson.

5 min.
2)  Preview the lab by going through the lab procedures and demonstrating how to calculate flow rates.

30 min.
3)  Students will work on arteriosclerosis lab

Assessment/Evaluation

· Students will calculate flow rates for clogged and unclogged arteries

· Students will explain why pressure on the walls of clogged arteries would be higher than on clear arteries

· Students will explain how the circulatory system would be affected by clogged arteries

Connection

· In previous lessons the students learned about medical conditions affecting the circulatory system.  In this lesson the students explored how clogged arteries affect the flow of blood through the body and how blood pressure is affected.  Also, clogged cardiac arteries result in a decrease of blood supplied to heart cells (i.e., decrease in flow rate identified in the lab) and potentially may lead to the death of heart cells and a heart attack or open heart surgery, which was studied the previous lesson.

· The next lesson will be a review of the circulatory system, where I will hand out a list of the objectives for the unit test.  To initiate a discussion, I will ask a few questions related to the objectives of the test.  Then, I will turn it over to the class, and entertain any questions. 

Closure

5 min.
1)  Review how the reduced flow of blood in cardiac vessels caused by plaque buildup deprives the heart cells of oxygen, and may lead to open heart surgery or worse a heart attack.


2)  Ask the question, “How do you think the condition of arteriosclerosis affects the circulatory system?”  “What do you think happens to the heart cells when cardiac vessels get clogged?”

Circulatory System Test







  Name ____________________

Hour_______

Multiple Choice (10 points):  Choose the best answer which completes the sentence or best describes the function of a particular part of the circulatory system.  Use capital letters to fill the blanks.  Do not leave questions blank, use an educated guess if you are unsure of the answer. 

________
1.  The primary function of the superior and inferior vena cava is to:

A. transport blood throughout the body.

B. transport deoxygenated blood to the right atrium.

C. carry blood to the lungs.

D. carry blood from the lungs to the heart.

________
2.  Arteries carry blood __________ from the heart, and veins carry 
       blood ________ the heart.

A. away, toward

B. toward, away

C. neither A or B

D. neither A or B, because some arteries and veins carry blood away from and toward the heart

________
3.  The smallest blood vessels, called _____________, are responsible for carrying blood to and carrying blood away from cells.

A. arteries

B. veins

C. capillaries

D. none of the above

________
4.  Veins have valves, which are small flaps of tissue similar to heart valves, to :

A. store plaque deposits.

B. slow blood flow, reducing pressure on the vessel walls.

C. increase blood flow, to quickly transport blood back to the heart. 

D. prevent blood from flowing backwards.

________
5.  The primary function of the left ventricle, the largest chamber in the heart, is to pump blood :

A. to the lungs.

B. to the right ventricle.

C. to the left atrium.

D. throughout the body.

________
6.  The primary function of white blood cells is to :

A. carry oxygen to muscle and organ tissue.

B. fight disease and infection.

C. form the “netting” in a blood clot.

D. release clotting factors which form a blood clot.

________
7.  Bone marrow is responsible for the production of :

A. blood.

B. blood clots.

C. platelets and right and white blood cells.

D. hemoglobin.

________
8.  Arteriosclerosis is a medical condition affecting the circulatory system, which results when :

A. a blood clot forms in a cardiac vessel.

B. plaque build-up narrows blood vessels.

C. cardiac muscle cells are deprived of oxygen.

D. a blood vessel dilates due to plaque build-up and vessel narrowing.

________
9.  Hypertension is a medical condition affecting the circulatory system, where :

A. pressure increases on the walls of blood vessels.

B. pressure decreases on the walls of blood vessels.

C. blood vessels are narrowed, slowing blood flow throughout the body.

D. blood vessels widen or dilate, sometimes bursting causing internal bleeding.

________
10.  The pericardium is responsible for :

A. supporting and protecting the heart inside the body.

B. producing a stimulus to start a heartbeat.

C. the production of cardiac muscle cells.

D. the production of white and red blood cells.

Essay Part I (5 points):  Choose one of the two questions below and complete with your best response or explanation.  Be creative with this section when possible, and have fun.  Make sure to explain your answer when asked.

When we dissected hearts we found many parts that were interesting.  Some parts had interesting structures and some looked very different from the pictures in our book.  In your opinion, what was the most interesting part of the heart and why was this part so interesting to you?    (5 points)

In your opinion, what is the most important part of the circulatory system and why is this part so important?     (5 points)

Essay II  (5 points):  Choose one of the two questions below and complete with your best response or explanation. 

Most of us probably take for granted the blood clotting process even though it saves our lives on a daily basis.  For this essay question, 1) describe the blood clotting process, 2) the medical condition of someone who is deficient in a blood clotting component, and 3) how medicine treats this medical condition.     (5 points)


Describe five things that you can do in your life to reduce the risk of dying from heart disease?  Make sure you explain why these will reduce your risk of dying from heart disease.     (5 points)

Essay Synthesis  (10 points):  Given the data from an artery narrowed by plaque build-up and a normal artery, calculate blood flow rates of both arteries and explain how the circulatory system is affected by the narrowed artery.  Show your work.

Narrowed artery



Normal artery 

Blood velocity = 2 cm/s


Blood velocity = 3 cm/s

Average artery width = 0.15 cm

Average artery width = 0.20 cm

Average artery height = 0.15 cm

Average artery height = 0.20 cm

Qnarrowed artery =

(2 points)

Qnormal artery =

(2 points)

Explain how a narrowed artery affects the circulatory system and the problems associated with this condition.     (6 points)

Diagram Labeling (20 points)
Label the major parts of the heart.     (10 points)

· add a picture of the heart which clearly diagrams the major parts of the heart

· draw lines pointing to the heart parts you want the students to label

Drawing an arrow, trace the circulatory pathway through the heart.    (10 points)

add a diagram of the heart (use the same as above, but remove the lines which point to the specified heart parts)

Circulatory System Test – Key and Levels of Complexity


Name ____________________

Hour_______

Multiple Choice (10 points):  Choose the best answer which completes the sentence or best describes the function of a particular part of the circulatory system.  Use capital letters to fill the blanks.  Do not leave questions blank, use an educated guess if you are unsure of the answer. 

____B____
1.  The primary function of the superior and inferior vena cava is to: (Knowledge)

E. transport blood throughout the body.

F. transport deoxygenated blood to the right atrium.

G. carry blood to the lungs.

H. carry blood from the lungs to the heart.

____A____
2.  Arteries carry blood __________ from the heart, and veins carry 
       blood ________ the heart.  (Knowledge)

E. away, toward

F. toward, away

G. neither A or B

H. neither A or B, because some arteries and veins carry blood away from and toward the heart

____C____
3.  The smallest blood vessels, called _____________, are responsible for carrying blood to and carrying blood away from cells.  (Knowledge)

E. arteries

F. veins

G. capillaries

H. none of the above

____D____
4.  Veins have valves, which are small flaps of tissue similar to heart valves, to :  (Knowledge)

E. store plaque deposits.

F. slow blood flow, reducing pressure on the vessel walls.

G. increase blood flow, to quickly transport blood back to the heart. 

H. prevent blood from flowing backwards.

____D____
5.  The primary function of the left ventricle, the largest chamber in the heart, is to pump blood :  (Comprehension)

E. to the lungs.

F. to the right ventricle.

G. to the left atrium.

H. throughout the body.

____B____
6.  The primary function of white blood cells is to :  (Knowledge)

E. carry oxygen to muscle and organ tissue.

F. fight disease and infection.

G. form the “netting” in a blood clot.

H. release clotting factors which form a blood clot.

____C____
7.  Bone marrow is responsible for the production of :  (Knowledge)

E. blood.

F. blood clots.

G. platelets and right and white blood cells.

H. hemoglobin.

____B____
8.  Arteriosclerosis is a medical condition affecting the circulatory system, which results when :  (Comprehension)

E. a blood clot forms in a cardiac vessel.

F. plaque build-up narrows blood vessels.

G. cardiac muscle cells are deprived of oxygen.

H. a blood vessel dilates due to plaque build-up and vessel narrowing.

____A____
9.  Hypertension is a medical condition affecting the circulatory system, where :  (Comprehension)

E. pressure increases on the walls of blood vessels.

F. pressure decreases on the walls of blood vessels.

G. blood vessels are narrowed, slowing blood flow throughout the body.

H. blood vessels widen or dilate, sometimes bursting causing internal bleeding.

____A____
10.  The pericardium is responsible for :  (Knowledge)

E. supporting and protecting the heart inside the body.

F. producing a stimulus to start a heartbeat.

G. the production of cardiac muscle cells.

H. the production of white and red blood cells.

Essay Part I (5 points):  Choose one of the two questions below and complete with your best response or explanation.  Be creative with this section when possible, and have fun.  Make sure to explain your answer when asked.

When we dissected hearts we found many parts that were interesting.  Some parts had interesting structures and some looked very different from the pictures in our book.  In your opinion, what was the most interesting part of the heart and why was this part so interesting to you?    (5 points)  (Evaluation)

Response:

This question is designed to get the students to think and be creative.  The students will get full credit if they list a part and give a reason why they think the part is interesting.

In your opinion, what is the most important part of the circulatory system and why is this part so important?     (5 points)  (Evaluation)

Response:

In reality, every part of the circulatory system is important and if one part fails the whole system may fail without the help of medical technology.  This question is designed to get the students to think, solving micro-problems in their head to identify the most important part of the circulatory system.  The students will get full credit if their response includes a part of the circulatory system and a reason why the part is important.  Partial credit will be given to explanations that need more specific information.

Essay II  (5 points):  Choose one of the two questions below and complete with your best response or explanation.  

Most of us probably take for granted the blood clotting process even though it saves our lives on a daily basis.  For this essay question, 1) describe the blood clotting process, 2) the medical condition of someone who is deficient in a blood clotting component, and 3) how medicine treats this medical condition.     (5 points)  (Application)


Response:

This response should include the steps where fibrinogen is converted to fibrin, forming a “clotting net” and how platelets get caught in the net, eventually forming a plug or a clot.

The second and third parts of the answer should address the medical condition, hemophilia and how medicine helps hemophiliacs live with such a medical condition.

Describe five things that you can do in your life to reduce the risk of dying from heart disease?  Make sure you explain why these will reduce your risk of dying from heart disease.     (5 points)  (Application)

Response:

Any of several precautions discussed in class: reduce stress, exercise, don’t smoke or use drugs, don’t abuse alcohol, low fat and cholesterol diet, reduce caffeine, etc.  Half-points will be awarded to students who provide ways to reduce the risk of dying from heart disease, but do not list an explanation of why.

Essay Synthesis  (10 points):  Given the data below from an artery narrowed by plaque build-up and a normal artery, calculate blood flow rates of both arteries and explain how the circulatory system is affected by the narrowed artery.  Show your work.  (Synthesis)

Narrowed artery



Normal artery 

Blood velocity = 2 cm/s


Blood velocity = 3 cm/s

Average artery width = 0.15 cm

Average artery width = 0.20 cm

Average artery height = 0.15 cm

Average artery height = 0.20 cm

Qnarrowed artery = 0.045 cm3/s

(2 points)

Qnormal artery = 0.12 cm3/s

(2 points)

Explain how a narrowed artery affects the circulatory system and the problems associated with this condition.     (6 points)

Response:

The answer to this question should focus on the increase in blood pressure that results when an artery is narrowed and that some organs (e.g., heart) are deprived of blood and oxygen, which may result in a heart attack.

Diagram Labeling (20 points)
Label the major parts of the heart.     (10 points)  (Recall)

Drawing an arrow, trace the circulatory pathway through the heart.    (10 points)  (Knowledge)

