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Where this Lesson could be used:
Structure and function of human systems, scientific method, scientific inquiry

Lesson Objectives:  The students will understand the structure and function of the heart and circulatory system.  Students will investigate heart structure and function by using scientific processes to research their own heart.  Students will use inquiry skills to investigate the heart of Daphnia. This includes generating testable hypotheses, designing experiments, and making valid conclusions. In a laboratory activity, students will examine the circulation of a fish in order to observe and analyze the structures and functions blood vessels.
State and National Objectives:
	6th Grade Science TEKS New for 2010:
	7th Grade Science TEKS New for 2010:
	8th Grade Science TEKS New for 2010:

**TAKS Tested Year**
	National Science Standard:

	6.1 A,B Lab Safety and Use of Materials
6.2 A-E Scientific Inquiry Methods

6.3A-D Critical Thinking and Problem Solving

6.4 A-B Tools and Safety equipment

6.12 A Organisms are composed of cells
	7.1 A,B Lab Safety and Use of Materials

7.2 A-E Scientific Inquiry Methods

7.3A-D Critical Thinking and Problem Solving

7.4 A-B Tools and Safety equipment
7.12 A-F Structure and Function of the systems of human organism

7.13 A,B Response to internal or external stimuli
	8.1 A,B Lab Safety and Use of Materials

8.2 A-E Scientific Inquiry Methods

8.3A-D Critical Thinking and Problem Solving

8.4 A-B Tools and Safety equipment
	A- Inquiry
C-Life Science

F-Personal and Social Perspectives 


Background Information for Teacher: 
Veterinarians and physicians must know the structure and function of all of the body systems.  The circulatory system is the system in the human body that delivers nutrients and oxygen to the cells of the body and removes carbon dioxide and other wastes from the cells.  The heart is the main organ of this system along with the arteries, veins, and capillaries. The heart serves as a pump the move the blood by force to all parts of the body.
Materials needed:
Stopwatch, wristwatch or clock with second hand

Stethoscopes if available

Daphnia -see resources
Microscopes

Microscope slides and cover slips

Medicine dropper

Beaker or Container with cold water

Beaker or Container with warm water

Other supplies may be needed to support inquiry activity

Heart Function Inquiry Activity Worksheet
Heart Function Inquiry Activity Rubric

Heart Beats Activity Worksheet
Heart Beats Activity Rubric
Circulatory System PowerPoint
American Heart Association Follow the Blood
Science Investigations PowerPoint

Observing the Circulation of a Fish Lab
Goldfish, live
Petri dish lid

Cotton balls

Medicine dropper or pipette

Small beaker of water from goldfish container

Student Microscopes or Projecting Microscope if done as a demonstration

Pre-requisite to Lesson: 
 Veterinarian Presentation
 and Background Information 

It is necessary that students have a lesson in scientific method or inquiry before this lesson is taught. A PowerPoint on the science investigations is included in this module folder.

It is recommended for the students to have a lesson on proper use of the microscope before this lesson is taught.


Lesson Procedures:  5 E Model
  – Engage, Explore, Explain, Elaborate, Evaluate   
· Engage Step Part One (1class period)
Veterinarian Visit

The Veterinarian Visit or video presentation will excite and engage students to learn about required scientific topics.  
This lesson is designed to capitalize on students’ natural interest in animals to help motivate them to learn the required science curriculum.  

One activity that the veterinarian could do during the visit is to do a heartworm serology test on some blood taken from a dog and brought to the school.  For the serology test, a specific amount of blood is combined with a different chemical and the mixture is placed on a commercially available heartworm test filter paper. The fluid spreads across the filter paper, which is impregnated with heartworm specific antibodies. A positive result is indicated by a color change or line developing at a set point on the paper. This test works under the same principle as at-home pregnancy tests for women.  The veterinarian could show the students the test strip and ask them to read the results to determine if the test is positive or negative.  Then the veterinarian could explain heartworm preventatives and treatments.

This same activity could be done at a vet clinic when a class is visiting.

· Engage Step Part Two (1 class period)
Heart Function Inquiry Activity

· This is an inquiry exercise.  The only instruction the teacher should provide should be basic information about how to handle the Daphnia and how to use the equipment. The teacher will monitor students to ensure they stay on task.  The teacher can encourage students to ask questions and discuss the process.  Encourage thinking and creativity.
· The students should come up with their own hypothesis, experimental design, record analyze their own data, and form their own conclusions.

· The teacher should approve all experiment designs BEFORE the students begin the experiments. 

· The teacher may have to veto some experiments and suggest redesign if the designs are dangerous or inappropriate.
· Teacher should put students into mixed groups of students so that many ideas are represented.
· A simple rubric is included for Evaluation of this activity.
Tips for working with Daphnia:
· Daphnia are ectotherms, or “cold-blooded.”  They do not have to ability to regulate their own temperature.  Therefore, when they are cold, their heart rate should slow and when they are warm, their heart rate should rise. 
· Daphnia are tiny crustaceans and are also known as “water fleas.”

· Read more about the biology of Daphnia and see what its heart beat looks like at http://www.ebiomedia.com/Biology-Classics/The-Biology-Classics-Daphnia.html
· Daphnia have a heart that is on their back.

· Daphnia are fast.  When placing the water with the Daphnia on the slide, only a tiny drop is needed.  If more water is used, the Daphnia will have more room to swim away and out of view.

· Daphnia can be crushed by the cover slip.  Tell students to gently lower the cover slip onto the sample.  If they push it down, the Daphnia will get crushed.

· Daphnia are sensitive to hot and cold water, that is why this is a valuable observation.  However, they can easily die if the water is too hot or too cold. For this experiment, the warm water should be slightly warmer than room temperature.  The cold water should be slightly colder than room temperature.  
· Extensions of Inquiry Activity (1 or more class periods)
· If students keep a science notebook, journal, spiral, or lab book, they could be encouraged to draw the Daphnia in their book.
· Students may want to do more with Daphnia.  Daphnia are good models for exposure to different chemicals.  There are several resources included in the Resource Section that offer ideas of other experiments that can be performed on Daphnia.
· Students may want to go farther and see how very cold or very hot water might affect the Daphnia.

· Explore Step:
Heart Beats Activity (1 class period)
· Students will design an experiment to test how exercise affects their heart rate.

· This activity is set up in a step-by-step manner.

· The students are given instructions on how to find their pulse and how to get a normal (pre-exercise) heart rate. 
· The students will then go through the steps of designing an investigation from hypothesis through to conclusion.  
· There is a place for teacher initials to approve the experimental procedure before the students start the experiment.
· There is a simple grading rubric provided for this activity for Evaluation.
· There is also an extension possible here where the teacher collects data from all of the class and results can be compared. This would be a good way to Elaborate on this activity. This would take additional time.
· Explain Step: 

Circulatory System PowerPoint (1/2 to 1 class period)
· This Power Point lesson briefly explains the structure and function of the circulatory system. 
· There are some places in this PowerPoint where students are asked to answer questions, share ideas, or look at pictures or short video clips.  This allows the presentation to be interactive. 
· Students could take notes on this presentation. Key words are underlined or color highlighted to facilitate note taking.
· There is a very simple worksheet included in this lesson from the American Heart Association.  This is a dot-to-dot that shows the blood flow in the heart.  Although it is simple and elementary, students may find that this tactile type of activity helps them to remember the flow of blood. The teacher may wish to have the students use red and blue map pencils for oxygenated and deoxygenated blood.  It could alternately be used as an accommodated activity for students with learning disabilities. This could also be projected and drawn on a sidewalk or floor to enable students to walk through the circulation pattern, or projected on an interactive whiteboard where the students could draw the path of the blood.
· There are some notes to the teacher in the notes section in the PowerPoint in the Edit View. 
· Elaborate Step: 
Observing the Circulation of a Fish (30 minutes)

· In this activity, students are instructed on how to view the tail of a goldfish under the microscope in order to see its blood vessels and circulation.

· This activity can be done in groups, however, expect some excitement with handling live fish.  

· This activity may also be done successfully if the teacher has access to a projecting microscope to show an image of one demonstration fish to the entire class.

· Fish can be obtained from a local pet store.  Many times these stores have fish used as “feeders” that are appropriate for this exercise and very economical.  These feed fish often times have microscopic parasites that are also interesting to view.
· Evaluate Step: Rubrics for grading the Heart Beats Activity and the Heart Function Inquiry are included.

The Observing the Circulation of a Fish Lab can also be graded.  Answers will vary depending on creativity of students.
Resources for Teacher:

· 5 E model site and other lesson plan formats: http://www.personal.psu.edu/scs15/idweb/lessonplanning.htm 

· Microscope Lesson
http://www.biologycorner.com/bio1/microscope.html
· Suggestions for Environmental Studies using Daphnia
http://www.juliantrubin.com/fairprojects/environment/daphniaexperiments.html
· Where to buy Daphnia (Daphnia magna)

http://wardsci.com/product.asp_Q_pn_E_IG0013465
http://www.carolina.com/product/living+daphnia+magna.do?keyword=daphnia&sortby=bestMatches
http://www.lfscultures.com/p12.html
· Virtual Daphnia Experiment

http://www.coe.ufl.edu/webtech/Daphnia/index.htm
· Worksheets and Activities for Students from the American Heart Association

http://www.americanheart.org/presenter.jhtml?identifier=3028650
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� Veterinarian Visit is highly recommended but not mandatory to use this lesson


� See Microscope lesson link under Resources at end of lesson plan


� See 5E Model link under Resources at end of lesson plan
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