NASA Humans In Space Lesson Plan 8/27/11 by Raya-Jean Zaczyk



Oxygen and the Human Circulatory System at Rest, Play and Work on Earth & in Space
Grade Level: 7-12
Time Needed: 4 or more 50 minute classes-dependent on the activities chosen for students.
Standards Addressed: 		
While this lesson plan addressed a wide variety of Middle and High School Earth & Space, Life, and Physical Sciences, I have focused on STEM Science Literacy Skills for 21st Century citizens as noted. These lessons can easily be adjusted to target more specific standards and Process Skills, in Personal Social Perspectives, Language/Science Literacy Skills, and Math as needed depending on the activities chosen for the actual lessons or extensions. 
SPS4–Science Skills for Information, Communication and Media Literacy (from ICT Literacy Map for Science, www.21stcenturyskills.org) for the State of  New Hampshire.
By the end of Grade 8, all students will apply skills from previous grades and…
1. INFORMATION AND MEDIA LITERACY
S:SPS4:8:1.1 Use a variety of information access tools to locate, gather, and organize potential sources of scientific information to answer questions.
S:SPS4:8:1.2 Collect real-time observations and data, synthesizing and building upon existing information (e.g., online databases, NOAA, EPA, USGS) to solve problems.
S:SPS4:8:1.3 Use appropriate tools to analyze and  synthesize  information (e.g., diagrams, flow charts, frequency tables, bar graphs, line graphs,  stem-and-leaf plots) to draw conclusions and implications based on investigations of an issue or question.
2. COMMUNICATION SKILLS
S:SPS4:8:2.1 Use a wide range of tools and a variety of oral, written, and graphic formats to share information and results from observations and investigations.
3. CRITICAL THINKING AND SYSTEMS THINKING
S:SPS4:8:3.1 Execute steps of scientific inquiry to engage in the problem-solving and decision making processes.
S:SPS4:8:3.2 Apply new and unusual applications of existing knowledge to new and different situations.
S:SPS4:8:3.3 Make sketches, graphs, and diagrams to explain ideas and to demonstrate the interconnections between systems.
4. PROBLEM IDENTIFICATION, FORMULATION, AND SOLUTION
S:SPS4:8:4.1 Formulate a scientific question about phenomena, a problem, or an issue and using a broad range of tools and techniques; and plan and conduct an inquiry to address the question.
S:SPS4:8:4.2 Use evidence collected from observations or other sources and use them to create models and explanations.
5. CREATIVITY AND INTELLECTUAL CURIOSITY
S:SPS4:8:5.1 Use a variety of media tools to make oral and written presentations, which include written notes and descriptions, drawings, photos, and charts to communicate the procedures and results of an investigation.
6. INTERPERSONAL AND COLLABORATIVE SKILLS
S:SPS4:8:6.3 Articulate understanding of content through personal interaction and sharing with peers. 
7. SELF DIRECTION 
S:SPS4:8:7.1 Keep a journal of observations and investigations, and periodically evaluate entries to assess progress toward achieving the understanding of key ideas.
8. ACCOUNTABILITY AND ADAPTABILITY
S:SPS4:8:8.1 Develop and execute a plan to collect and record accurate and complete data from various sources to solve a problem or answer a question; and gather and critically analyze data from a variety of sources.

Goals: 
Purpose for the students is to have a general understanding of how important Oxygen is to the human Circulatory System for survival and how Oxygen needs differ with activity or inactivity on Earth and in space.


Objectives:

1.  Students will understand the Oxygen demands on the human body, specifically the Circulatory System on Earth and in space in Microgravity and describe this information with 80 percent accuracy (Bloom's Knowledge  and Comprehension).

2. Students will diagram and identify the human heart and Circulatory System with 80 percent accuracy (Bloom's Knowledge and Application).

3. Students will analyze the Oxygen amount they would need for a spacewalk from their lab work sheets with 80 percent accuracy (Bloom's Analysis).

4. Students will assess ways astronauts spend their time in space to keep their heart and   Circulatory System in healthy in Microgravity and discuss this with 100 percent accuracy (Bloom's Evaluation).

Assessment:

Assessment Grading rubric, Graph Requirements, Quiz Questions, are included and are appropriate to determine students mastery of objectives and activities for this lesson.
See Rubric for specific criteria.  			
1. Students will complete a pre-assessment quiz to determine their baseline knowledge of the human heart and Circulatory System components from their textbook series. Included here.  (http://www.glencoe.mcgraw-hill.com/sites/00787800x)                                                               
2. Students will compare and contrast the human Oxygen demands on Earth & in space based on their lab experiment data sheet.{From determining their Blood Pressure and Heart Rate during Rest and Activities as outlined in the lab directions.} (Bloom's Comprehension and Evaluation).  
3. Students will use a diagram and identify the human heart and Circulatory System components from their textbook: Glencoe 2008 Life Science: Human Body Systems, Book D Section 1: The Circulatory System (Bloom's Knowledge and Application). 	 
4. Students will analyze the human Oxygen demands on Earth & in space based on their lab data sheet via graphing their lab data. {Using science graphing data requirements of a Title, Units of measure for Oxygen, Location of readings on Earth or In space, student Name and Date on the graph} (Bloom's Analysis). 
5. Students will assess how astronauts spend their time in space and conclude which activities require more Oxygen on Earth and in space and summarize the findings in a group discussion (Bloom's Knowledge and Evaluation).




Glencoe 2008 Life Science: Human Body Systems, Book D (http://www.glencoe.mcgraw-hill.com/sites/00787800x)
Section 1: The Circulatory System Quiz
	

	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	Your Results:

	The correct answer for each question is indicated by a [image: This is the correct answer.]. 


Top of Form

	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	[bookmark: quest1][image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
Which body system moves materials throughout your body?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]

	
	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	A)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	the cardiovascular system
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	B)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	the skeletal system
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	C)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	the reproductive system
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	the endocrine system
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	[bookmark: quest3][image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
What are the upper chambers of the heart called?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]

	
	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	A)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	plasma
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	B)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	systolic
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	C)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	atriums
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	D)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	aorta
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	[bookmark: quest4][image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
Which of these is true?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]

	
	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	A)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	All four chambers of the heart contract at once during one heartbeat.
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	B)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	Blood flows in only one direction between an atrium and a ventricle.
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	C)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	A vein helps blood flow between the two ventricles.
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	D)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	There is one atrium and one ventricle in the lower chamber of your heart.
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	[bookmark: quest5][image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
Which of these is the largest artery in the human body?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]

	
	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	the capillary
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	B)
[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	the platelet
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	the antigen
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	the aorta
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Which of these might occur if coronary circulation is blocked?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	a fever
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	a broken bone
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	a headache
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	D)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	a heart attack

	
	
	
	
	

	

	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]

	6
	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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Which circulatory system moves blood to your brain?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	the pulmonary circulatory system
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	the coronary circulatory system
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	the systemic circulatory system
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	the lymphatic circulatory system
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__________ carry blood away from the heart.
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	Lungs

	
	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	Platelets
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	Fibrin
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	Arteries
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Blood goes from your lower body back to your heart through __________.
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	the coronary circulatory system
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	the inferior vena cava
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	the hemoglobin
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	D)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	the transfusion
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The measure of the force of your blood that occurs when blood is pushed out of the heart is the __________.
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	white blood cells

	
	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	B)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	Rh factor
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	systolic pressure
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	helper T-cells
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What prevents blood from flowing backward in the veins?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	the vena cava
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	capillaries
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	connective tissue
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	one-way valves
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Which of these is a normal pulse rate for an adult?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	70 beats per minute
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	six beats per minute
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	160 beats per minute
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	30 beats per minute
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Which of these is caused when blood pressure is higher than normal?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	hemophilia
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	hypertension
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	anemia

	
	[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	D)[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
	leukemia
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When fatty deposits build up on arterial walls, __________ can develop.
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	blood transfusions
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	carbon dioxide
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	atherosclerosis
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	hemoglobin
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Which of these can help maintain your cardiovascular system's health?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	keeping a healthy body weight
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	taking up smoking
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	reducing regular exercise
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	eating foods high in saturated fat
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Which of these is NOT part of your blood?
Need a Hint?[image: http://glencoe.mcgraw-hill.com/olcweb/styles/shared/spacer.gif]
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	plasma
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Bottom of Form


Detailed Procedures, Methods, DATA, and/or Student Worksheets if applicable: 

OUTLINE of LESSON PLAN: 

DAY 1-
   A. Students will take brief pre-assessment of their knowledge of the human circulatory system.     B. Introduction to Microgravity, Oxygen needs, and Space travel for Science Journal notes. (An outline may be created to scaffold this activity for students or target standards more specifically for your state.) 
   C. Teacher chooses: 
    1. The Interactive lab activity - done online in groups or can be done as a class via a Smart Board ® with  Journal notes and graphing results from Glencoe entitled "Factors Affect the Likelihood of Hypertension?" Interactive Lab for Students (http://www.glencoe.com/sites/common_assets/science/virtual_labs/LS23/LS23.htm1.) 
      2. The "What is Blood Pressure?" Activity 8 and/or
   3. Discuss the "Astroblogs" from this article {"Physiology of the Circulatory System  Comparative Physiology (grades 10-12) http://www.nsbri.org/default/Documents/
EducationandTraining/Heart/TSO_Heart_Act8.pdf.}

DAY 2-Oxygen Lab:  lab experiment data sheet.  
TEACHER CHOOSES  A or B or Grades 10-12 activities depending on student abilities and the objective being targeted.
   A. "How much Oxygen?"  
   Activity found at: http://www.nasa.gov/pdf/166966main_O2_HowMuch.pdf. 
					
   B. "Where would a Space Explorer find Water and Oxygen?"
   Activity found at:  http://www.education.jsc.nasa.gov/explorers/p9.html.

 Grades 10-12 may also use or replace the above activities for these next 3 activities and discuss rather than actually build a spacesuit component due to time and budget constraints.
1. "Physiology of the Circulatory System Comparative Physiology (grades 10-12)
http://www.nsbri.org/default/Documents/EducationandTraining/Heart/TSO_Heart_Act8.pdf.

2. "Suited for Spacewalking: An activity guide for Technology Education, Mathematics and Science" Activity at: http://www.nasa.gov/pdf/14315main_Suited_for_Spacewalking.pdf.

3. Extension activity is to research briefly Dr. Babs R. Soller's University of Massachusetts Medical School, NSBRI Smart Medical Systems and Technology Team research on medical advances for Space Oxygen monitoring with light devices. This info is found at: http://www.
nsbri.org/News-andEvents/Multimedia/Podcast/Medical/feedbackforastronauts.

DAY 3-Heart Lab:  diagram and identify lab experiment data sheet. 
"What changes occur in heart and blood vessels due to microgravity?"  
Activity found at: http://www. nasa.gov/pdf/55406_AP_ED_CirculatorySystemLab_Nspire.pdf. 

Day 4-Group Discussion/Teaching Others with Smart Board®: Summarize the lesson to show student learning as they participate in the discussion to teach their classmates. 

Student Requirements: 
· Prior general knowledge of the human heart, Circulatory System, and general anatomy from Life Sciences, Health and Physical Education classes. 
· Familiar and independent use of the Internet to research at grades 10-12 level for extensions.

Teacher Requirements:
· Prior general knowledge of the human heart, Circulatory System, and general anatomy from Life Sciences, Health and Physical Education classes. 
· Competent using Smart Board® and Internet to instruct all students.
· Ability to gather necessary materials for lesson: lab materials, and computers.

Reflection:
· What needs to be changed to make this lesson work better?
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