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Where This Lesson Can Be Applied: 
· Scientific Method/Process Skills
· Function of Human Body Systems

Lesson Objectives:                                                                                          
The student will understand the scientific method/scientific process and how it is applied in a real world setting. The students will understand how human body systems function and interact in certain diseases and disorders.  The student will learn from the veterinarian’s presentation that during a physical exam, signalment (the knowledge of an animal’s species, breed, age, sex) and medical history are used to help determine a diagnosis.  The student will see the relationship made between the veterinarian’s use of signalment and medical history for gathering information and diagnosing their animal patients and the scientific processes that the students are taught in school.  The students will also see the relationship between the veterinarians’ use of inquiry to determine the health of animals and physicians’ use of inquiry to determine the health of their human patients.  The students will use the process skills of making observations and inferences, collecting data, forming hypotheses, and drawing conclusions. 
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:
	National Science Standards:

	6.2 A-E  Scientific Process Skills
6.3 A  Scientific Investigation

6.4 A   Tools, Equipment, Safety


	7.2 A-D  Scientific Process Skills 
7.3 A Scientific Investigation Skills
7.4 A   Tools, Equipment, Safety

7.11 B  Organisms and Environment: Variations in Populations   

7.12 B Structure and Function of Body Systems
7.13 A,B  Organisms and Environment: Balanced Internal Environment in Response to Stimuli
7.14 A Organisms and Environment: Heredity
	8.2 A-E Scientific Process Skills

8.3 A    Scientific Investigation Skills  
8.4 A   Tools, Equipment, Safety


	Content Standard A:

 Science as Inquiry

Content Standard C: 

 Life Science

Content Standard F:

Personal and Social Health


Background Information for Teachers:
When a veterinarian or physician sees a patient, their first action is to determine “what’s wrong”.  This is when questions are asked and observations are made.  Data is collected as the doctor gathers background information.  This includes signalment, such as a pet’s age, breed, and sex.  This can be an important aid in making a diagnosis, since most diseases have prevalence towards a specific group. Signalment helps doctors narrow down possibilities and gives them a potential list of likely problems. A patient history—which typically includes any information that might indicate problems arising from diet, lifestyle, environmental influences, or a genetic predisposition—is gathered. A careful physical exam is performed to determine the interaction of systems at the present moment.  This exam will include listing and reviewing many of the patient’s systems to check for proper or improper function.  Doctors will take temperature, check respiratory rates, and palpate (a gentle touch/manipulation of the animal’s bones and soft tissue) for anything that feels or looks abnormal. In the case of animals, these careful observation and palpations are needed because an animal cannot tell you “where it hurts”.  The physician will then analyze all the data to make inferences, testable hypotheses, plan specific diagnostic tests, and finally draw valid conclusions.  
 Materials needed:

· Signalment PowerPoint Presentation (and equipment for viewing)
· Handouts on disorders
 
· Disease/Disorder Cards, Disease/Disorder Charts, Doctor Write-Up Worksheet

· Materials for students to make poster, brochure, or other foldable
· Access to computers, if students are to do additional research
Lesson Procedures:  5E Lesson Plan Format
—Engage, Explore, Explain, Elaborate, Evaluate
· Engage Step (between 1/2 class period and 1 class period):
· Veterinarian presentation or teachers’ equivalent introduction of veterinarian’s presentation.  Students will be able to interact with veterinarian or teacher and relate real-world experiences to the topic at hand.  Students will be excited to share their experiences and it will engage them to want to learn more about the upcoming lesson.  They will be intrigued to see how the teacher is going to transition from this presentation or open discussion in to an actual classroom lesson.  This is a successful example of how to hook students at the beginning of a new lesson or unit.  This lesson is designed to capitalize on students’ natural interest in animals to help motivate them to learn the required science curriculum.  
· Explore Step Patient/Doctor Activity—Science through Inquiry/Scientific Method (1/2 class period):
· Split students in to pairs. Have one student play role of patient and other play role of doctor. 
· Hand each “patient” a Disease/Disorder Card and tell them not to let “doctor” see this card! 
· Next hand each “doctor” their Doctor Write-Up Sheet and their two Disease/Disorder Charts. One chart is blank for them to mark on and the other is their reference guide –it has all the diseases/disorders with their symptoms and systems involved clearly marked.  It is like an answer key the doctor can use when analyzing his/her data to draw a final conclusion. Doctors can be given a clipboard if the teacher has enough for each pair.
· Let students know that they will switch roles and will have a turn to play both roles.
· The student that is the patient needs to review their disease or disorder and its symptoms. They will have to answer the doctor’s questions according to their symptoms.  Some may choose to act out their condition. 
· The student playing the role of the doctor needs to begin asking the patient questions from the Doctor Write-Up Worksheet; they are to collect and record all data on worksheet.  As doctor collects data, they are to check off symptoms and write in the body systems involved on their Disease/Disorder chart.  Students will then hypothesize as to a possible diagnosis.   
· Once the doctor has collected all information/data from patient, he/she is to analyze all of his/her data and draw a final conclusion and diagnose the patient’s problem. 
· Now students should reverse roles; teacher will need to hand out cards and worksheets to each appropriate role player again.  
· Students should turn in their Doctor Write-Up worksheets and filled-in charts upon completion of activity.
· The teacher may want to take a few minutes to allow each pair to share any interesting moments from their activity.
· The steps for the scientific method can be applied to this activity as follows: 
· Problem: What is complaint of patient?
· Background Information: collected from patient as a result of doctor asking specific questions, making observations, and (in real cases) collecting data such as temperature, blood pressure, heart rate, and respiratory rates.  
· Teachers Should Ask Students:
· What specific measurements do doctors or nurses take when you go to an appointment?  (Students should be prompted to answer with temperature, blood pressure, heart rate, respiratory rates, joint function, and palpations (feeling) of areas to see if there is any tenderness or swelling. )

· What can theses measurements tell a doctor?  (If there is a fever, infection, or injury in one or more systems of the body.)

· Weight and height may also be discussed, and are important to determine if the patient is in proper nutritional balance according to age and size. Blood samples can also be used to determine many things.
· Hypothesis: Students should be reminded that doctors will first hypothesize as to what overall problems may be based on their initial evaluation of patient.  Just as they were doing as their partner was giving them symptoms, they were making an “educated guess” on what was wrong, based on their information collected.  A strong hypothesis will determine what types of other diagnostic testing a doctor will order to be done on the patient.   
· Run tests/Experiment: This is when the specific test will be run on the patient. Some examples of tests are x-rays, MRIs, CAT scans, EKGs, blood samples, and urine samples. 
· Collect Data and Analyze Data: Doctors will then analyze all the data together.  This includes the new tests’ results as well as whatever information was collected from patient at beginning of visit.    
· Conclusion: Doctors will draw final conclusions and diagnose a patient once they have gathered as much data as possible and analyzed it thoroughly for any and all meaning they can glean from it.  
· Teachers should stress to students how they just followed, in this patient/doctor activity, the steps necessary for all scientific investigations!  Stress to students that they—and all people—follow these types of steps every day; they are how problems are solved and decisions are made.  
· Ask students about some problems they face every day when they are getting ready for school, while at school, or when they get home.  You can walk them through their problem and show them how they approach solving all their problems by using steps:  
· What is the problem? 
· What do you already know about your problem?  
· What do you want the end result to be? 
· Now go ahead and try to get that result.  
· What happened?  
· Did you get your desired result?  
· What did you learn; would you change anything and try again?
· We store all of our experiences as memories so that we may learn from them and apply them to a future problem; students should see how scientists do these same simple steps over and over again whenever they are trying to support a hypothesis.
· Explain Step (1/2 class period; may vary depending on students’ level of discussion):
· Show students the PowerPoint presentation on Interaction of Systems Through and Understanding of Signalment.  Allow for teacher-guided discussion to happen at times throughout PowerPoint. Slides prompt teachers some points to stop and allow for discussion. Allow students to explore this area of science and be able to tie it into their own real-life experiences.  Example questions:
· “What are some types of diseases or disorders that you have heard of?”  “How can a person/pet get them?” 
· “What are symptoms of these diseases or disorders?”
· “What body systems do you think this disorder affects?”
· “What are some diseases or disorders that can be passed down from parents to children?”
· Elaborate Step (1/2 to 1 class period):

· Teachers can have students work in groups according to their class size and begin a small research project designed to engage students in another student-centered learning activity.  
· Teachers can choose from the following disorder/diseases or come up with some of your own.  Assign each group one topic.
· Heart disease
· Diabetes
· Mononucleosis
· Cancer
· Hepatitis
· H1N1 virus
· Teachers will need to either go to resource sites found at end of this lesson and print individual pages covering these diseases or let students have access to internet and have them research their disease through the sites.
· Students should gather information such as:
· What is this disease?
· How is it contracted? (be sure they know what contracted means)
· What body system(s) does it affect? (stress importance of these next few questions on body systems)
· Does it attack or affect only one system?  Or, are others later affected? If others are affected, in what order are the systems affected?  
· How do these body systems work together? Do they add to the spread of the disease/disorder because of how they work together?  
· Is it treatable?  Is it curable?  If so, how?
· Can it be transmitted to others?  If so, how?
· Is it preventable?  If so, how?
· What does it do to the body?  
· What does your body do to try and stop it, if anything?
· What would you want to tell others now that you have learned about this disease so that they may protect themselves from it?
· Have students create posters or brochures addressing the information they researched. Students should be creative and add color, pictures, charts, graphs, or tables wherever applicable.  
· Grading Rubric
 Suggestions:  Each item can be worth 10 pts. Teacher is free to adjust this in any way.
· Was all the information asked for collected?
· Where all body systems involved covered adequately?
· Is information accurate?
· Is the product neat?
· Easy to read/understand?
· Did student stay on task?
· Did student participate adequately with group?
· Did they add pictures, diagrams, charts, graphs, tables, color?
· Does product demonstrate a clear understanding of disease/disorder?
· Overall appearance of product: was effort and care taken to produce product?
· Allow students to present their product to the class.  Students may use these materials in a Gallery Walk Strategy
.    
Evaluate Step: Teachers should evaluate for student learning through active student participation during question-and-answer sections of class discussions.  Teachers should also evaluate for student learning and understanding of the interaction of systems by their ability to perform during the Gallery walk and in the assessment of their final products.  Teachers should incorporate all relevant vocabulary terms in some form of formal assessment at the end of their unit on this topic.  Grade all worksheets for accuracy and correctness of scientific investigation procedures and processes.  Grade all projects, worksheets, and class participation in accordance with your school’s/district’s grading policies.    
Resources for Teacher: 

Teachers should feel free to add any resources to the following list; these are only a few examples of sites available for disease/disorder research. 
· 5 E model site and other lesson plan formats: 
http://www.bscs.org/pdf/bscs5eexecsummary.pdf
· http://www.personal.psu.edu/scs15/idweb/lessonplanning.htm 
· Gallery Walk Strategy:  http://www.udel.edu/dssep/teaching_strategies/gallerywalk.htm 
· Diabetes Information: 
http://kidshealth.org/kid/centers/diabetes_center.html 
· Centers for Disease Control and Prevention :
 http://www.cdc.gov/    

· Kids Health Issues: 
http://kidshealth.org/ 

http://www.kidsturncentral.com/topics/health.htm
http://www.kids.gov/k_5/k_5_health_issues.shtml 

http://www.webmd.com/ 
· Heart Disease:
 http://www.americanheart.org/presenter.jhtml?identifier=1200000 

· Search Engine for Health Issues: 
http://www.bettycjung.net/Kids1.htm 
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� See links under Resources


� All worksheets can be found in folder with lesson plan and are named accordingly 


�  See link under “Resources for Teachers” for more information on this model


� Rubric is included with lesson


� See Gallery Walk link under “Resources for Teachers” for explanation on this strategy
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