Biology:  Unit 5 The Human Body

Comprehensive Curriculum

Concept Correlation

Unit:  5:  The Human Body – Its Structures, Systems, Balance, and Health
Time Frame:  Regular Schedule – 9 weeks; Block Schedule – 4.5 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· The human body is a living organism made up of interactive systems. 

· It is important to maintain a balance (homeostasis) within the systems.

· There are factors that affect the health of the system (e.g., drugs, alcohol, disease organisms).
· There is a connection between the systems, diseases and conditions of the systems, and the importance of health maintenance.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Analysis

LS 32

Comprehension

LS 33

Comprehension

LS 34 

Comprehension

LS 37 

Analysis

LS 39 

Analysis

LS 40 

Comprehension

LS 41 

Comprehension

LS 42 

Reflections



	Concept 1:  Support and Movement Systems

45. Can students describe the functions of the human body systems?

46. Can students identify and locate the major organs of each body system?

47. Can students describe the functions of the major organs of the body systems?

48. Can students describe how the various systems of the human body interact?

49. Can students describe and give examples of the mechanisms that maintain the balance called homeostasis within each system? 

50. Can students explain how fitness and health maintenance might affect each of the systems studied and how they might result in a longer life span?

	Activity 38:  From Cells to Tissues: Identifying Various Types of Tissues

GQ 45, 46
	SI 6, 7,10
	

	
	Activity 39: A, B, or C:  The Skeletal System

GQ 45, 46, 47, 48, 49, 50
	SI 6, 7; LS 32, 33, 34, 37, 41, 42
	

	
	Activity 40: A, B, or C:  The Muscle System

GQ 45, 46, 47, 48, 49, 50
	SI 6, 10; LS 32, 33, 34, 37, 41, 42
	

	
	Activity 41:  Integumentary System Activity

GQ 45, 46, 47, 48, 49, 50
	SI 6, 7, 10; LS 32, 33, 34, 37,  41, 42
	

	Concept 2: Energy Intake and Usage

45.  Can students describe the functions of the human body systems?

46. Can students identify and locate the major organs of each body system?

47. Can students describe the functions of the major organs of the body systems?

48. Can students describe how the various systems of the human body interact?

49. Can students describe mechanisms that maintain the balance, called homeostasis, within each system? Can students provide some specific examples?

50. Can students explain how fitness and health maintenance might affect each of the systems studied and how they might result in a longer life span?


	
	
	

	
	Activity 42: A or B:
Respiratory and Circulatory Systems

GQ 45, 46, 47, 48, 49, 50
	SI 6, 7, 14; LS 32, 33, 34, 37, 41, 42
	

	
	Activity 43: A or B:  Blood Cells and Blood Pressure

GQ 45, 46, 47, 48, 49, 50
	SI 6, 7; LS 32, 33, 34, 37, 41, 42
	

	
	Activity 44: A or B:  The Anatomy of the Digestive System
GQ 45, 46, 47, 48, 49, 50
	SI 6, 7, 10; LS 32, 33, 34, 37, 41, 42
	

	
	Activity 45: A or B:  The Excretory (Urinary) System

GQ 45, 46, 47, 48, 49, 50
	SI 6, 7, 14; LS 32, 33, 34, 37, 41, 42
	

	
	Activity 46:  Introduction to Anatomy:  Vertebrate Dissection

GQ 45, 46, 47, 48, 49
	SI 6, 7, 10, 14; LS 32, 33
	

	Concept 3:  Body Response Systems

45. Can students describe the functions of the human body systems?

46. Can students identify and locate the major organs of each body system?

47. Can students describe the functions of the major organs of the body systems?

48. Can students describe how the various systems of the human body interact?

49. Can students describe mechanisms that maintain the balance, called homeostasis,

within each system? Can students provide some specific examples?

50. Can students explain how fitness and health maintenance might affect each of the systems studied and how they might result in a longer life span?

51. Can students name and describe the functions of the components of the human immune system?

52. Can students explain the difference between active and passive immunity?

53. Can students explain how vaccinations and immunity are related? 


	Activity 47: A or B:  The Brain, Nerve Fibers, and the Neuron

GQ 45, 46, 47, 48, 49, 50
	SI 6, 7, 14; LS  33, 41, 42
	

	
	Activity 48: A or B:  The Nervous System/Brain, Peripheral and Autonomic Systems

GQ 45, 46, 47, 48, 49, 50
	SI 6, 7, 14; LS  32, 33, 41, 42
	

	
	Activity 49:  The Endocrine System

GQ 45, 46, 47, 48, 49, 50


	SI 2; LS 32, 34, 41, 42
	

	
	Activity 50: A or B:  The Immune System

GQ 45, 46, 47, 48, 49, 50
	SI 6, 7, 14; LS  32, 39, 41, 42
	

	
	Activity 51:  Types of Immunization

GQ 49, 50, 51, 52, 53
	SI 6, 7, 14; LS  40
	

	Concept 4:  Reproduction and Development

45. Can students describe the functions of the human body systems?

46. Can students identify and locate the major organs of each body system?

47. Can students describe the functions of the major organs of the body systems?

48. Can students describe how the various systems of the human body interact?

49. Can students describe mechanisms that maintain the balance, called homeostasis,

within each system? Can students provide some specific examples?

50. Can students explain how fitness and health maintenance might affect each of the systems studied and how they might result in a longer life span?


	Activity 52:  The Reproductive System: Miracle of Life, etc.

GQ 45, 46, 47, 48, 49, 50
	SI 6, 7; LS  32, 33, 34, 37, 41, 42
	


Biology
Unit 5:  The Human Body—Its Structures, Systems, Balance, and Health 

Unit 5 Concept 1: Support and Movement Systems

GLEs

	LS 32
	Analyze the interrelationships of organs in major systems (LS-H-F1) (LS-H-E3) (Analysis)

	LS 33
	Compare structure to function of organs in a variety of organisms (LS-H-F1) (Comprehension)

	LS 34
	Explain how body systems maintain homeostasis (LS-H-F2) (Comprehension)

	LS 37
	Explain how fitness and health maintenance can result in a longer human life span (LS-H-G1) (Comprehension)

	LS 41
	Describe causes, symptoms, treatments, and preventions of major communicable and non-communicable diseases (LS-H-G4) (Comprehension)

	LS 42
	Summarize the uses of selected technological developments related to the prevention, diagnosis, and treatment of diseases or disorders (LS-H-G5) (Comprehension)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Application)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 10
	Given a description of an experiment, identify appropriate safety measures (SI-H-A7) (Application)


	Purpose/Guiding Questions:

45. Students describe the functions of the human body systems.

46. Students identify and locate the major organs of each body system.

47. Students describe the functions of the major organs of the body systems.

48. Students describe how the various systems of the human body interact.

49. Students describe mechanisms that maintain the balance, called homeostasis, within each system and examples.

50. Can students explain how fitness and health maintenance might affect each of the systems studied and how they might result in a longer life span?


	Vocabulary:

· Body organization hierarchy

· Types of tissues

·  Skeletal System - joints, structure of bone, naming bones

· Muscle System – three types of muscle tissue, muscle contraction

· Integumentary system – layers, structures & functions of skin

	Assessment Ideas:

· Passing the LEAP 21 Graduation Exit Examination in Science for examples of multiple choice and constructed response questions

· Label diagrams

· Completing charts 

· Human Body Booklet

· Human Body Games
	Resources:

· Videos

· CDs or DVDs

· http://www.eskeletons.org/
· http://www.accessexcellence.org/RC/VL/xrays/ 




Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

Each numbered activity described below is essential, where multiple activities are listed within a number, a minimum of one activity should be performed.
Activity 38:  From Cells to Tissues (LCC unit 6 Activity 1)  

(SI GLEs:  6, 7, 10) 
Materials List:  microscopes, prepared slides of epithelial tissue, muscle tissue, nerve tissue, and connective tissue, Vocabulary Self-Awareness BLM (one for each student), computer with Internet access (if available)

During this unit on The Human Body, have students maintain a vocabulary self-awareness (view literacy strategy descriptions) chart.  Distribute a copy of the Vocabulary Self-Awareness BLM to each student and provide a list of targeted words at the beginning of each activity.  This first one will target terms related to tissues.  Ask students to rate their understanding of each word with either a “+” (understand well), a “√” (limited understanding or unsure), or a “-” (don’t know).  Over the course of the unit activities, students should return to the chart and add new information to it.  The goal is to replace all the check marks and minus signs with a plus sign.  By continually revisiting the vocabulary charts, students have multiple opportunities to practice and extend their growing understanding of key terms related to the topic of the human body.  Be sure to add important terms to the chart at the beginning of each activity in this unit.
Before beginning this activity, have students to help identify safety issues to be considered when using a microscope.  Be sure to discuss correct usage with students, as well.  After a discussion of tissue types, have students rotate in small groups, through microscopic stations, use Microviewer sets, or printed photographs of cell types: epithelial tissue, muscle tissue, nerve tissue, and connective tissue.  Have students sketch each tissue and record the major function(s) of each type of tissue. If a microscope and prepared slides are not available, have the students or teacher access the website http://www.bioweb.uwlax.edu/APLab/Table_of_Contents/Lab_02/lab_02.html
For activity summary and closure, teacher-guided questioning is essential in helping students make meaning of their hands-on experiences.  It is during this class discussion that direct instruction should be reviewed, as needed, on tissue types and on differentiation through the use of diagrams or illustrations, with continual reference to the human body.  Sample discussion topics include:

· Name one organ or system where each of the four tissues can be found in the human body.

· What is unique about nerve tissue?  For example, can it reproduce if it is damaged? Explain.

· Of the four tissues studied, which is the most widely distributed throughout the human body?

· Name four types of connective tissues found in the knee.
Activity 39A: The Skeletal System: Bone ID (LCC Unit 6 Activity 5)

(SI GLEs: 6, 7; LS GLEs: 32, 33, 34, 41, 42) 
Materials List:  miniaturized replica of a human skeleton or a paper pattern of the human skeleton, computer with Internet access (if available)

With the class divided into small, workable groups, provide each group with a miniaturized replica of a human skeleton (available from most biological supply houses) or a paper pattern of the human skeleton to be cut and assembled.  Instruct each group to locate and identify the major bones of the human body, including the specific types of joints (e.g., ball and socket, hinge).  

For activity closure, teacher-guided questioning is essential in helping students make meaning of their hands-on experiences and their textbook, video, or Internet studies.  It is during this class discussion that direct instruction of tendons, ligaments, and cartilage should be included as needed on the skeletal system.  If Internet access is available, access the following website for explanations and animations of the interaction between bones, tendons, and ligaments:  

http://kidshealth.org/teen/your_body/body_basics/bones_muscles_joints.html.  At this site, click on the Body Basics:  Muscles and Joints icon.

Through the use of diagrams or illustrations of other vertebrates, comparisons can be made, culminating with comparison to the human body.  Sample discussion topics include

· Name five different types of joints in the human body and give an example for each.

· What is the relationship between the long bones of the human body and blood cell production? Explain.

· How do fractures and sprains differ?

· How does the skeleton of an infant differ from the skeleton of an adult, other than in size?

· What is unique about the bottom two pairs of ribs in the human being?

· Explain what osteoporosis is, what usually causes it, and how it can be prevented.

· What is the relationship of calcium, vitamin D, and bone?

Activity 39B: The Structure of Bone (LCC Unit 6 Activity 6)

(SI GLEs: 6, 7; LS GLEs: 32, 33, 34, 41, 42) 
Materials List:  illustrations of different vertebrate skeletal systems, prepared slides or diagrams of microscopic cross-sections of bone and cartilage, microscopes, diagrams of a cross-section of a long bone, Internet access (if available)

As an introductory activity, ask the students to observe the skeletal system of different vertebrates and describe the similarities and differences.  Then lead the students in a review of the functions of bones and the skeletal system.  Allow the students to brainstorm a list of functions that are the same in both humans and other animals they have studied or observed.

Next, with the students assigned to small, workable groups, provide each group with prepared slides and microscopes or diagrams of microscopic cross-sections of bone and cartilage.  Have students locate and describe the function of osteocytes, Haversian canals, nerves, blood vessels and red and yellow bone marrow. Real bones may also be used.  Chicken bones have the potential to be contaminated with the bacterium salmonella, so use caution.  The instructor must wash the bones thoroughly with a disinfectant, rinse them, and then place them in 70 percent ethanol overnight before use. Provide each group with four chicken bones. In class and using gloves for the entire activity, students will soak two in water for several days and two in vinegar for the same period of time. During this time period, each group is to make daily observations and prepare a final report in which they analyze and describe the results. After five days of soaking, cut one bone from each water and vinegar soaking and allow students to look at the inside.  

Provide each group of students with a diagram of a cross section of a long bone.  In their science learning logs, (view literacy strategy descriptions) have students draw, label, and describe the functions of the following structures: periostium, compact bone, spongy bone, red marrow, yellow marrow, Haversian canals, osteocytes, and cartilage.  If Internet access is available, the following website has diagrams and explanations of these terms:  http://kidshealth.org/teen/your_body/body_basics/bones_muscles_joints.html.  Click on Body Basics:  Bones after arriving at the website.

For activity closure, teacher-guided questioning is essential in helping students make meaning of their hands-on experiences and their textbook/Internet studies.  It is during this class discussion that direct instruction should be included as needed.  Sample discussion questions include:

· What part of the bone produces red blood cells?

· What do osteocytes do?

· What is the difference between cartilage and bone?  What is the major difference between the skeleton of a shark and the adult human skeleton?

· What are the functions of cartilage, ligaments, and tendons in the human skeletal system?

· What is bursitis?  How does it differ from arthritis?

· What is the relationship between exercise, diet, and bone density?

Be sure to discuss safety issues with students during their use of the bones.  With the students assigned to small, workable groups, provide each group with prepared diagrams of microscopic cross-sections of bone and cartilage. Have students locate, label and describe the function of osteocytes, Haversian canals, nerves, blood vessels and red and yellow bone marrow. 

For activity closure, teacher-guided questioning is essential in helping students make meaning of their hands-on experiences and their textbook/Internet studies.  It is during this class discussion that direct instruction should be included as needed.  Sample discussion questions include:

· What are the functions of the skeletal system?

· What part of the bone produces red blood cells?

· What do osteocytes do?

· What is the difference between cartilage and bone? What is the major difference between the skeleton of a shark and the adult human skeleton?

· What are the functions of cartilage, ligaments, and tendons in the human skeletal system?

· What is bursitis? How does it differ from arthritis?

· What is the relationship between exercise, diet, and bone density?

Activity 39C: Skeletal System and Bone structure (Teacher-Made Activity)

(SI GLEs: 6, 7; LS GLEs:  32, 33, 34, 41, 42)
Materials List: varies by project chosen

Students will explore the structure and function of the skeletal system and bone structure through any of the following:
1. Eyewitness video: skeletal system

2. United streaming: The Human Body: Skeletal and Muscular Systems
3. Worksheets – diagrams for bones, types of joints, bone composition
4. View x-rays of bone fractures and deformities 

Activity 40A: The Muscle System (LCC Unit 6 Activity 7)
(SI GLEs: 6, 10; LS GLEs: 32, 33, 34, 41, 42) 
Materials List:  microscopes; prepared slides or diagrams of cardiac, smooth, and skeletal muscle; reference materials on muscle tissues; reference materials with diagrams on muscle contraction; diagrams of the major human muscles; computer with Internet access (if available)

Explain to students that muscle tissue has the ability to contract and relax and therefore bring about movement in various parts of the body.  Students examine prepared slides (under the microscope) or diagrams of cardiac, smooth, and skeletal muscle.  From their observations, they are to sketch each type and describe the major differences among and functions of the three types of muscle tissue.  
After observation of muscle tissue at the microscopic level, provide direct instruction on the mechanism of muscle contraction.  Using appropriate reference materials and diagrams, explain how a motor neuron synapses with a muscle cell to initiate contraction.  If Internet access is available, the following website offers explanations and animations of muscle contraction:  http://health.howstuffworks.com/muscle2.htm.



Provide each group of students with a diagram of the major human muscles.  If Internet access is available, the following website has diagrams and information on human muscle anatomy:  http://predator.pnb.uconn.edu/~wwwpnb/virtualtemp/muscle/Muscle-Anatomy-Pages/Anatomy-Pages/MuscleAnatomyintropage.html.  Instruct the students to bend their elbows to a ninety degree angle while holding the arm out to the side and pointing down.  Then straighten the arm.  Using diagrams of the arm, ask students to identify the flexor and extensor muscles, as well as the origin and insertion points.  Next, have students identify the flexor and extensor muscles of the upper leg.  Explain to the students that most skeletal muscles work in opposing pairs: the biceps and the triceps are good examples of opposing muscles in the upper arm.

For activity closure, teacher-guided questioning is essential in helping students make meaning of their hands-on experiences and their textbook and Internet studies.  Through the use of diagrams/illustrations of other vertebrates, comparisons can be made, culminating with comparison to the human body.  Sample discussion topics include

· Describe the major difference between skeletal, smooth, and cardiac muscle.

· What are the functions of the muscular system?

· What is meant by the origin of a muscle?  The insertion?

· When one lifts weights, or “bulks up,” does the muscle tissue form new cells to make the muscles larger?  Explain.

Activity 40B: The Muscle System: Chicken Wing Dissection (Teacher-Made Activity)

(SI GLEs: 6, 10; LS GLEs: 32, 33, 34, 41, 42)
Materials List: Dissecting kits, raw chicken wings, bleach

To engage or prepare students, instruct them to examine prepared slides or diagrams of cardiac, smooth, and skeletal muscle. From their observations, they are to sketch each type and describe the major differences between the three types of muscle tissues.

The next part of this activity involves the use of raw chicken wings, which have the potential to be contaminated with the bacterium salmonella.  Therefore, the instructor must wash the wings thoroughly with a disinfectant, rinse them, and then place them in 70 percent ethanol overnight before use. Using gloves, have students dissect the wings, to locate selected muscles and compare the muscles and bone structure in the forearm of a chicken with that of a human. Have students locate and tag with labels, cartilage, tendons, and ligaments in the chicken wing to show the relationship between muscle and bone.  Challenge students to locate the origin and insertion points of the bone in the chicken wing that corresponds to the biceps muscle in their arms.

For activity closure, teacher-guided questioning is essential in helping students make meaning of their hands-on experiences and their textbook and Internet studies.  During this class discussion, direct instruction should be included as needed on the muscular system.  Through the use of diagrams/illustrations of other vertebrates, comparisons can be made, culminating with comparison to the human body.  Sample discussion topics include:

· Describe the major difference between skeletal, smooth, and cardiac muscle.

· What are the functions of the muscular system?

· What is meant by the origin of a muscle? The insertion?

· When one lifts weights, or “bulks up,” does the muscle tissue form new cells to make the muscles larger? Explain.

· Diseases, Diagnosis, and Treatments of the Muscles

Activity 40C: The Muscle System (Teacher-Made Activity)

(SI GLEs: 6, 10; LS GLEs: 32, 33) 
Materials List: varies by project chosen

Students will explore the structure and function of the muscle system through any of the following:
1. Microviewers: Tissue types

2. Eyewitness: Muscle Video

Activity 41: Integumentary System Activity (Teacher-Made Activity)

(SI GLEs: 6, 7, 10; LS GLEs: 32, 33, 41, 42)

Materials List: varies by project chosen

1. The student will watch a video. Example: “Understanding your skin.” The teacher will follow up with a discussion of the structures, functions, and layers of the skin.

2.  The students will draw and label the layers, and structures of a cross section of the skin. 

3. Diseases, Diagnosis, and Treatments of the Skin

Unit 5 Concept 2:  Energy Intake and Usage 

GLEs

	LS 32
	Analyze the interrelationships of organs in major systems (LS-H-F1) (LS-H-E3) (Analysis)

	LS 33
	Compare structure to function of organs in a variety of organisms (LS-H-F1) (Comprehension)

	LS 34
	Explain how body systems maintain homeostasis (LS-H-F2) (Comprehension)

	LS 37
	Explain how fitness and health maintenance can result in a longer human life span (LS-H-G1) (Comprehension)

	LS 41
	Describe causes, symptoms, treatments, and preventions of major communicable and non-communicable diseases (LS-H-G4) (Comprehension)

	LS 42
	Summarize the uses of selected technological developments related to the prevention, diagnosis, and treatment of diseases or disorders (LS-H-G5) (Comprehension)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Application)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 10
	Given a description of an experiment, identify appropriate safety measures (SI-H-A7) (Application)

	SI 14
	Cite examples of scientific advances and emerging technologies and how they affect society (e.g., MRI, DNA in forensics) (SI-H-B3) (Analysis)


	Purpose/Guiding Questions:

45. Students describe the functions of the human body systems.

46. Students identify and locate the major organs of each body system.

47. Students describe the functions of the major organs of the body systems.

48. Students describe how the various systems of the human body interact.

49. Students describe mechanisms that maintain the balance, called homeostasis, within each system and examples.
50. Students explain how fitness and health maintenance might affect each of the systems studied and how they might result in a longer life span.
	Vocabulary:

· Circulatory System: heart, blood & blood vessels

· Respiratory System: nose, trachea, bronchi, bronchioles, alveoli, lungs, diaphragm

· Digestive System: mouth, tongue, salivary glands, esophagus, stomach, small intestine, liver, pancreas, gall bladder, large intestine, rectum

· Excretory System: kidneys, bladder, nephrons, skin, liver, urethra, ureter, lungs



	Assessment Ideas:

· Passing the LEAP 21 Graduation Exit Examination in Science for examples of multiple choice and constructed response questions

· Human Body Booklet

· Human Body Games
	Resources:

· CDs and DVDs

· Videos

· http://www.hsi.org.au/humane_education/Alternatives_to_Dissection.htm 




Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

Each numbered activity described below is essential, where multiple activities are listed within a number, a minimum of one activity should be performed.
Activity 42A: Respiratory and Circulatory Systems: A Closer Look at Organs 
(LCC Unit 5 Activity 9)

(SI GLEs: 6, 7, 14; LS GLEs: 32, 33, 34, 41, 42) 
Materials List:  preserved vertebrate, dissection tools, safety goggles, disposable gloves, diagrams of hearts of various vertebrates or other animals, model of human heart (optional), diagram of the human heart (one per group), science learning log, computer with Internet access (if available)

To introduce the circulatory system, use diagrams to review the evolution of the heart in the animal kingdom or in the chordate phylum.  Diagrams of the hearts of fish, amphibians, birds, and mammals are readily available.  Instruct students to observe the diagrams and discuss the progression from one to four chambers.  Allow students to propose explanations for this progression.  As a class, list the functions of the circulatory system that are common to the entire animal kingdom.

After class instruction of the circulatory system, return to the laboratory dissection. There, have each group label figures of the lungs, heart, and some major veins and arteries of the vertebrate.  An alternative to the dissection is to use a model of a human heart to locate chambers, valves, aorta, and vena cava.  The members of each group are to discuss blood flow through the heart and lungs and draw arrows on a heart diagram to show the pathway by which blood flows through the four-chambered heart to and from the heart and lungs.  While tracing the flow of blood, instruct the students to locate and identify the sinoatrial node and the atrioventricular node and describe their functions.  If possible, have students visit the following websites: http://medmovie.com/mmdatabase/flash/0016a.swf.  Or http://science.nhmccd.edu/biol/#, and click on Animations/Interactive. Or access the Science Museum of Minnesota: Http://www.smm.org/heart.   Allow each group to explore the chosen site and write a summary of the blood flow in their science learning log (view literacy strategy descriptions) or on a diagram worksheet.  All students should identify the four chambers and the valves through which the blood flows.  If Internet access is not available for students, provide reference materials that describe blood flow through the heart and lungs.

After students have studied the pathway of blood to and from the heart and lungs, ask them to demonstrate their understanding of this concept by completing a RAFT (view literacy strategy descriptions) writing assignment.  This form of writing is useful in explaining processes and gives students the freedom to craft writing that is both creative and informative.  Ask students to work in pairs to write the following RAFT:  

R – role of the writer is a deoxygenated red blood cell seeking to become oxygenated.

A – audience to whom the RAFT is being written is neighboring red blood cells.

F – form the writing will take is a friendly letter recounting the sites visited on the trip 

      through the heart and lungs. 

T – topic of the writing will be a narrative description of all the locations visited by the

      writer (the deoxygenated red blood cell) as it leaves the right atrium in a 

      deoxygenated condition and returns to the left atrium in an oxygenated condition.

      The writer should describe all of the chambers and valves along the way as well as

      the exchange of gases (carbon dioxide for oxygen) in the lungs.

Ask student pairs to share their letters with the class by reading them aloud.  The RAFT

assignment should be evaluated for inclusion of all major chambers and valves and accuracy of information.

For activity closure, teacher-guided questioning is essential in helping students make meaning of their hands-on experiences and their textbook or Internet studies.  It is during class discussion that direct instruction should be included as needed on the respiratory and circulatory systems.  Through the use of diagrams or illustrations of other vertebrates, comparisons can be made, culminating with a comparison to the human body.  The following are sample discussion topics:

· What are the major difference between the heart of a fish, the heart of a frog, and the human heart? Explain.

· What are the functions of the circulatory system?

· Name the chambers of the heart and trace the path of blood.

· Locate and name the major artery leading from the heart.

· What is the purpose of the vena cava?

· Name three types of vessels in the circulatory system and describe the function of each.

· What are the major structural differences between arteries and vein?

· Where are the sinoatrial node and the atrioventricular node?  What are the functions of these nodes?

· How does smoking damage the circulatory system?

· What are alveoli, and why are the important to the respiratory system?

· Explain how the respiratory and circulatory systems work together to maintain body homeostasis. 
· How does regular exercise make the heart and lungs healthier? Explain.

· What is coronary blockage? What causes it? Discuss two emerging medical methods for correcting this problem. 
· How does asthma affect the respiratory system?
Activity 42B: Respiratory and Circulatory Systems: Labs (Teacher-Made Activity)

(SI GLEs:  6, 7, 14; LS GLEs:  32, 33, 34, 41, 42) 
Materials List: varies by project chosen

Students will explore the structure and function of the respiratory and circulatory systems through any of the following:
1. Heart Dissection: pig, cow, or deer

2. Heart Rate/Exercise Lab

3. Measuring Lung Capacity Lab

4. Labeling Worksheets or diagram comparisons

Activity 43A: Blood Cells and Blood Pressure (LCC Unit 5 Activity 10)

(SI GLEs: 6, 7; LS GLEs: 32, 33, 34, 41, 42) 
Materials List:  microscopes, prepared slides of human blood or diagrams of human blood cells, sphygmomanometer, a computer with Internet access (if available)

Divide the class into small working groups and provide each group with a microscope, prepared slides of human blood, and a sphygmomanometer (i.e., blood pressure cuff). Instruct each group to examine the prepared slide of human blood under the microscope and make drawings of all the different blood cells.  Have students describe the function of all components found in blood:  plasma, red blood cells, white blood cells, and platelets.  This can be accomplished in a table or chart.  If prepared slides are not available, have students label the cell types on a diagram of blood cells or visit http://www.getbodysmart.com/ap/circulatory/menu/circulatory.html for tutorials on components of blood.  If time allows have each group go to http://nobelprize.org/educational_games/medicine/landsteiner/index.html and participate in the blood typing game. Note: Click on “Yes” to get to the game.
or visit http://science.nhmccd.edu/biol/#.  Click on Animations/Interactive.  Next, click on Anatomy & Physiology II, then, under Blood, select Blood Tutorials Get Body Smart. If time allows, under the Blood category, select Blood Typing Game Nobel e-Museum.  Have each group participate in the blood typing game.

To obtain further insight into all aspects of blood pressure, visit http://science.nhmccd.edu/biol/#.  Go to Anatomy & Physiology as previously instructed and select Blood Pressure Center Heart Center Online.

Once this exercise is completed, discuss with students, how blood pressure is measured, the normal range of blood pressure, and demonstrate the method for taking blood pressure and have each group take the blood pressure of each member in their group. Next, have each group determine the average blood pressure for their group.  Time permitting, instruct each group to select a member from their group, determine the resting blood pressure of this individual, have the individual perform a moderate exercise for two minutes, take the individual’s blood pressure again, and prepare a graph demonstrating the difference between the resting and active blood pressure.  To obtain further insight into all aspects of blood pressure, visit http://www.victoriacollege.edu/dept/bio/Animations/iworx/blood_pressure.html.

For activity closure, teacher-guided questioning is essential in helping students to make meaning of their hands-on experiences with their textbook and Internet studies.  It is during this class discussion that direct instruction should be included as needed on blood cells, blood types, and blood pressure.  Sample questions include

· What percentage of human blood is plasma?

· What is iron deficiency anemia?  What compound, found in red blood cells, is affected by this disorder? 

· Where are red blood cells produced, and what is their average lifespan?

· What are some common causes of high blood pressure?  How can this condition be prevented and\or controlled?

· What type of blood cell will increase when a person has a bacterial infection? 

· During a blood transfusion, what will happen if a Type A person receives Type O blood?  Explain.

· What will happen if a person’s platelet level drops below normal?  How will this affect the homeostasis of the entire organism?

· Prepare a list of blood disorders and diseases and discuss their causes and treatments.  Some examples are iron deficiency anemia, hemophilia, leukemia, sickle cell anemia, and thalassemia.

Activity 43B: Blood Cells and Blood Pressure (Teacher-Made Activity)

(SI GLEs: 6, 7; LS GLEs: 32, 33, 34)
Materials List: varies by project chosen

Students will explore the structure and function of blood through any of the following:
1. Microviewer: Blood Cells

2. Videos: United Streaming: The Human Body: The Circulatory System, etc.

3. Blood Pressure Instructional Video

Activity 44A: The Anatomy of the Digestive System (LCC Unit 5 Activity 11)

(SI GLEs: 6, 7, 10; LS GLEs: 32, 33, 34, 41, 42) 
Materials List:  preserved vertebrate or diagram of the vertebrate’s digestive system, dissection tools, disposable gloves, safety goggles, diagram of the human digestive system, computer with Internet access (if available)

After class instruction of the digestive system, return to the laboratory dissection and review appropriate safety procedures.  Have the initially assigned groups dissect the digestive system of the vertebrate, identify all the parts, and describe the function of each. If specimens are not available, provide students with diagrams of the digestive system for this activity.  Parts to be identified are mouth, teeth (if present), epiglottis, esophagus, stomach, small intestine, villi, pancreas, liver, gall bladder, and colon.  Display a diagram of the human digestive system and have students compare it to the digestive system of a selected vertebrate.  Next, assign each group a specific part of the digestive system and instruct them to prepare a demonstration (with explanations) to be made to the rest of the class.  The following are some things that could be incorporated into their demonstrations: 

· Have each student continue to chew a small piece of bread or unsalted cracker until they notice a sweet taste, then have them explain their observations and discuss why we seldom sense the sweet taste of bread when we eat it. 

· Demonstrate the average volume of saliva a person produces in one day by pouring an equal amount of water into a large container. 

· Demonstrate peristalsis by placing a small marble in one end of a piece of clear plastic tubing, then squeezing the tube just above the marble to force it through the tubing.  Placing some butter or mineral oil on the marble will facilitate its movement as well as point out the significance of the need for our food to be moistened.

· Cut a piece of aluminum foil into a six-inch by six-inch piece and keep it flat. Take another piece of aluminum foil and cut it into a ten-inch by ten-inch piece or larger; then crumple it so that it now measures six inches by six inches at the base.  This will simulate the villi of the small intestines and demonstrate the importance of surface area.

· Pour some mineral oil into a beaker containing water and observe the results. Next, add some liquid detergent to the beaker and observe the results.  Relate this to emulsion that occurs when bile enters the small intestines. 

· Another task might be to cut a piece of string the length of the average small and large intestines and stretch it out on the floor to demonstrate the length and volume these two parts of the digestive system occupy in our body.

The above are suggestions that will hopefully stimulate the groups to generate their own ideas and simulations to be used in their presentations.  Make sure students identify all safety issues in their simulations before starting.
For activity closure, teacher-guided questioning is essential in helping students make meaning of their hands-on experiences and their textbook and Internet studies.  During this class discussion direct instruction should be included as needed on digestion and comparing other vertebrates, culminating with the human body.  Discussion topics include

· Explain the function of the epiglottis in the digestive system.

· Which acid is produced in the stomach?  Why is it important to digestion?

· What does the bacterium Helicobacter pylori have to do with stomach ulcers?

· Where does most of the chemical digestive process take place?

· Explain the function of the pancreas in digestion.

· Explain the major function of the liver in digestion.

· Why are villi important structures in the small intestine?

· What are two functions of the colon?  

· How does the colon contribute to the maintenance of fluid balance (homeostasis) in the body?

· What is the average length of the alimentary canal?  Why do you think it is so long?

· Lead students in a discussion of someone with a colostomy.  How do they think this will affect their digestive processes?

· Prepare a list of digestive system disorders and diseases and discuss their causes and treatments.  Some examples are heart burn and GERD, irritable bowel syndrome, colitis, and Crohn’s disease.

Additional interactive opportunities can be found at the http://science.nhmccd.edu/biol/ap2int.htm#digest website; allow students to explore any of the choices appropriate to this activity.
Activity 44B: The Anatomy of the Digestive System: General (Teacher-Made Activity)

(SI GLEs:  6, 7, 10; LS GLEs: 32, 33, 34) 
Materials List: varies by project chosen

Students will explore the structure and function of the digestive system through any of the following:

1. The students will create a life size model or drawing with labels of digestive system.

2. Videos - United streaming video: Human Body Systems: The Digestive System , etc. 

3. Chemical Model of the Digestive System Lab

4. CDs: Adam, etc.

Activity 45A: The Excretory (Urinary) System (LCC Unit 5 Activity 12)
(SI GLEs: 6, 7, 14; LS GLEs: 32, 33, 34, 41, 42) 
Materials List:  preserved vertebrate or video clips, CD-ROMs, or diagrams of the vertebrate’s urinary system; dissection tools; disposable gloves, safety goggles, model or diagram of the urinary system and cross section of the kidney; prepared slide or diagram of a nephron; microscopes; diagram of a kidney dialysis machine; computer with Internet access (if available)

In a class discussion, compile a class list of all organs of the body involved in excreting wastes, including the excretory system (i.e., kidneys, liver, colon, lungs, and skin).  After eliciting student suggestions of the wastes removed by each organ, explain that this activity will focus on the urinary system.  Dissection, video clips, CD-ROMs, or diagram worksheets may be used to explore the urinary system.  If returning to the laboratory dissection, have the initially assigned groups dissect the excretory system of the vertebrate, identify all the parts, and discuss their functions among themselves.  Place on display a model or diagram of the urinary system and cross section of the kidney.  Instruct each group to examine a prepared slide of a nephron under the microscope or a diagram of a nephron. From this observation, they are to make a drawing or label a diagram of a complete nephron, label all parts, and identify where reabsorption of water and nutrients takes place.  Provide each group with a diagram of a kidney dialysis machine and instruct them to explain how it works, being sure to stress the concept of osmosis/dialysis and the homeostatic condition that must be maintained in the kidney.  Discuss other scientific advances in this field that have contributed to better health.  Guide students to an understanding that electrolytes and fluid balance, in addition to blood pH, are maintained through the urinary tract working in conjunction with the pituitary gland located in the brain region. 

For activity closure, teacher-guided questioning is essential in helping students make meaning of their hands-on experiences and their textbook and Internet studies.  It is during this class discussion that direct instruction should be included as needed on the excretory system, comparing other vertebrates and culminating with the human body.  Sample discussion items include

· On average, the human heart pumps five liters of blood per minute and approximately one-fourth of this volume goes through the kidneys.  Based on this information, calculate the volume of blood that is filtered by the kidneys each day.

· Describe the functions of the kidneys.

· What causes kidney stones? 

· How does the pituitary gland regulate fluid balance?

· Explain how peritoneal dialysis is used when the kidneys fail.

· Explain the most important waste in urea and why it is vital to excrete this substance.

For additional information, go to the http://science.nhmccd.edu/biol/ap2int.htm#urinary website, and then explore any of the choices appropriate to this activity.
Activity 45B: The Excretory (Urinary) System: Urinalysis (Teacher-Made Activity) 

(SI GLEs:  6, 7, 14; LS GLEs:  32, 33, 34, 41, 42) 
Materials List: Lab AIDS Kit: Urinalysis Lab
Students will explore the structure and function of the excretory system through a prepared lab.
Activity 46: Introduction to Anatomy: Vertebrate Dissection (LCC Unit 5 Activity 8)
(SI GLEs: 6, 7, 10, 14; LS GLEs: 32, 33) 
Materials List:  preserved vertebrates for dissection (frog, fetal pig, or cat), dissection tools, disposable gloves, safety goggles, hand lenses, science learning log, computer with Internet access (if available)

Explain to the class that the dissection and examination of a vertebrate will occur over a period of time as the unit study progresses.  Indicate that the vertebrate dissected will serve as a hands-on example for comparison to the human body.  Comparison to other vertebrates will be studied via diagrams or illustrations.  Virtual dissection may be substituted for real dissection.  

Prior to beginning the laboratory experience, ask the entire class to identify safety measures that should be considered during dissection and compile a list on the board; emphasize measures such as exercising care when using sharp instruments, wearing latex (rubber if allergic to latex) gloves, and properly disposing of materials.  After a discussion of safety issues, demonstrate how to prepare the vertebrate for dissection for examination of the internal organs and systems.  An alternative to real dissection is virtual dissection.  A good resource to demonstrate virtual frog dissection can be found at http://frog.edschool.virginia.edu// and a virtual pig dissection is found at http://www.whitman.edu/biology/vpd/main.html.  
With the students working in small groups, provide each group with a preserved vertebrate (e.g., frog, pig, or cat).  The vertebrate to be dissected should be selected by the teacher.  Each group will examine and identify all the external features of the vertebrate.  They should examine with the “naked eye” and with hand lenses such things as the skin, body covering, number of appendages, ears, eyes, teeth, and other structures.  Students should record their findings, including drawings, in their science learning logs (view literacy strategy descriptions).

For activity summary and closure, teacher-guided questioning is essential in helping students to make meaning of their hands-on experiences and their textbook or Internet studies.  Sample discussion topics include

· Define the term organ.

· What is meant by organ system?  Give two examples of organ systems in the human body.

· To date, what human organs have been successfully transplanted from one human to another?

· Lead a discussion of new medical technologies, for example organ transplantation.  When an organ is successfully transplanted from one human being to another, what is the most common problem that has to be addressed to ensure that the recipient (i.e., the person who received the organ) maintains the organ?  Why is this a problem? 

Unit 5 Concept 3: Body Response Systems
GLEs

	LS 32
	Analyze the interrelationships of organs in major systems (LS-H-F1) (LS-H-E3) (Analysis)

	LS 33
	Compare structure to function of organs in a variety of organisms (LS-H-F1) (Comprehension)

	LS 34
	Explain how body systems maintain homeostasis (LS-H-F2) (Comprehension)

	LS 37
	Explain how fitness and health maintenance can result in a longer human life span (LS-H-G1) (Comprehension)

	LS 39
	Compare the functions of the basic components of the human immune system (LS-H-G3) (Analysis)

	LS 40
	Determine the relationship between vaccination and immunity (LS-H-G3) (Analysis)

	LS 41
	Describe causes, symptoms, treatments, and preventions of major communicable and non-communicable diseases (LS-H-G4) (Comprehension)

	LS 42
	Summarize the uses of selected technological developments related to the prevention, diagnosis, and treatment of diseases or disorders (LS-H-G5) (Comprehension)

	SI 2
	Describe how investigations can be observation, description, literature survey, classification, or experimentation (SI-H-A2) (Analysis)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Application)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 14
	Cite examples of scientific advances and emerging technologies and how they affect society (e.g., MRI, DNA in forensics) (SI-H-B3) (Analysis)


	Purpose/Guiding Questions:

45. Students describe the functions of the human body systems.

46. Students identify and locate the major organs of each body system.

47. Students describe the functions of the major organs of the body systems.

48. Students describe how the various systems of the human body interact.

49. Students describe mechanisms that maintain the balance, called homeostasis, within each system and examples.

50. Students explain how fitness and health maintenance might affect each of the systems studied and how they might result in a longer life span.

51. Students name and describe the functions of the components of the human immune system.

52. Students explain the difference between active and passive immunity.

53. Students explain how vaccinations and immunity are related.
	Vocabulary:

· Brain: cerebrum, cerebellum, spinal cord, neuron, white matter, gray matter, dendrite, cell body, axion

· Peripheral, and Autonomic Systems

· sympathetic and parasympathetic nervous systems.

· Endocrine System: homeostasis, glands

· Immune System: Specific and Nonspecific;  T cells, B cells, macrophages, etc.

· Vaccinations, etc.

	Assessment Ideas:

· Passing the LEAP 21 Graduation Exit Examination in Science for examples of multiple choice and constructed response questions

· Labeling diagrams

· Human Body Booklet

· Pretend you are a virus and describe the immune systems response to you.
	Resources:

· Videos

· CDs & DVDs

· http://faculty.washington.edu/chudler/introb.html 

· http://www.innerbody.com/image/endoov.html 

· http://uhaweb.hartford.edu/BUGL/immune.htm#blood 




Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

Each numbered activity described below is essential, where multiple activities are listed within a number, a minimum of one activity should be performed.
Activity 47A: The Brain, Nerve Fibers, and the Neuron (LCC Unit 5 Activity 2)
(SI GLEs: 6, 7, 14; LS GLE: 33, 41, 42) 
Materials List: meter stick or tape measure; illustrations, videos, CD –ROMS, or transparencies of the nervous system; Nerve Impulse Process Guide BLM (one for each student); science learning log; computer with Internet access (if available)

Incorporate the use of technology by using videos, CD-ROMs, website animations, and/or transparencies to explore the nervous system.  After a classroom discussion of basic nerve structure and signal impulses, have each group select a nerve pathway in one of the members of their group (e.g., the nerve from the spine to the fingertip or big toe) and have them measure the length in meters.  Explain that the length of axons in adult humans can measure more than a meter; the longest motor neuron reaches from the toes to the base of the spine.

A process guide (view literacy strategy descriptions) will facilitate understanding of nerve impulses; have each student complete a Nerve Impulse Process Guide BLM during the following class discussions and activities.  Process guides help students focus on important information and ideas, making their reading and listening more efficient and are useful for review.  When students complete their process guides, allow time for them to pair up and review the material in preparation for quizzes and other class activities.  After completion of the process guides, instruct students to write a summary, with sketches, in their science learning logs (view literacy strategy descriptions), explaining how the signal travels along a myelinated neuron.  Their explanation should include the ion distribution in neurons, role of the sodium/potassium pump, the importance of Schwann cells, transmission of the nerve impulse across the synapse (space between the neurons,) and the role of neurotransmitters.  Direct instruction or modeling may be necessary in order for students to comprehend the sodium-potassium pump.  Divide the class into small groups and have each group develop and present a model or demonstration illustrating how these mechanisms work.  A good understanding of this process can be obtained from the website http://science.nhmccd.edu/biol/ap1int.htm#nervous .  Explore any of the choices appropriate to this activity; Several Neuron Animations by Gary Matthews has many good examples.

For activity closure, teacher-guided questioning and class discussion are essential in helping students make meaning of their hands-on experiences and their textbook or Internet studies.  Sample discussion topics include

· Explain how nerves and muscles interact based on signal impulse discussion.

· Do other vertebrates have similar systems?  Compare the structure of the organs to their function.

· Prepare a list of specific neurotransmitters and discuss their relationship to nervous system disorders.  Examples include the link between dopamine and Parkinson’s disease as well as the link between low levels of serotonin and depression.

· What are endorphins? How do they act? 

· Discuss what opium, morphine, and endorphins have in common.

· What scientific advances are there to help people with neurological disorders that include misfiring or loss of signals?

· What is multiple sclerosis and how is this disorder related to myelination of neurons?

Activity 47B: The Brain, Nerve Fibers, and the Neuron: General (Teacher-Made Activity)

(SI GLEs: 6, 7, 14; LS GLE: 33) 
Materials List: varies by project chosen

Students will explore the structure and function of the nervous system through any of the following:
1. Sheep Brain Dissection

2. Vertebrate Nervous System comparison

Activity 48A: The Nervous System/Brain, Peripheral and Autonomic Systems 
(LCC Unit 5 Activity 3)

(SI GLEs: 6, 7, 14; LS GLEs: 32, 33, 41, 42) 
Materials List:  diagrams or prepared transparencies of the brain structure of various vertebrates or other members of the animal kingdom, diagrams, and/or videos of the human central nervous system; diagram of the human brain; diagram of the lobes of the cerebrum; poster materials, blank transparencies, or presentation software (optional); computer with Internet access (if available)

Begin this activity by showing diagrams, prepared transparencies, or other media illustrating the brain structure of various vertebrates or other animals.  Diagrams of fish, amphibian, retile, bird, and mammal brains are readily available.  Instruct students to observe these diagrams and describe the differences they observe.  Next use diagrams, video segments, and direct instruction to explore the structures and functions of the components of the human central nervous system.  Have students differentiate among the brain stem, cerebellum, and the cerebrum and describe the major functions of each.  Use a diagram of the lobes of the cerebrum and have students identify them by name and describe the major functions of each lobe.  Students should link current understanding of the brain to specific scientific advances and emerging technologies such as computer-driven neuroimaging and brain-healing nanotechnology.

Assign each student group a specific section of the peripheral and autonomic nervous system, and instruct them to prepare a presentation for the class on the anatomy and function of the assigned system.  If Internet access is available the following website has information on all parts of the human nervous system:  http://en.wikibooks.org/wiki/Human_Physiology/The_Nervous_System#Overview_of_the_entire_nervous_system.  This presentation can be a poster, computer slide show, or student-generated transparencies.  Also instruct each group to develop a demonstration on a reflex common to humans (e.g., tapping the knee to produce the jerking reflex, eye blinking). 

For activity closure, teacher-guided questioning and class discussion are essential in helping students make meaning of their hands-on experiences and their textbook, video, or Internet studies.  Sample discussion topics include

· Discuss the role of the nervous system as a mechanism for survival among various organisms (e.g., the reflex action).

· Compare the sizes of the cerebrum of a shark, frog, bird, cat, and human.  Discuss the significance of the size differences.

· Explain the role of the nervous system in the “fight or flight” mechanism.

· Differentiate between sensory and motor neurons.  Give some examples for each.

· Explain this statement:  The autonomic nervous system enables the central nervous system to govern most of the body’s homeostasis.  Give some examples to support your explanation. 

· Complete a Venn diagram comparing the sympathetic and parasympathetic nervous systems.

· Describe how the pituitary gland connects the nervous and endocrine systems.

· Provide examples of the roles played by components of the nervous system.
Activity 48B: The Nervous System/Brain, Peripheral and Autonomic Systems: General 
(Teacher-Made Activity) 

(SI GLEs:  6, 7, 14; LS GLEs:  32, 33) 
Materials List: varies by project chosen

Students will explore the structure and function of the nervous system through any of the following:
1. Cow eye dissection

2. Students will label eye and ear diagrams and state functions. 

3. Reflex Lab

Activity 49:  The Endocrine System (LCC Unit 5 Activity 4)

(SI GLE: 2; LS GLEs: 32, 34, 41, 42) 
Materials List:  freezer paper, newsprint rolls, or large sheets of art paper; colored markers; reference materials on the endocrine system; Endocrine System BLM (one for each student)

Begin by reviewing the definition of homeostasis and explain that the endocrine system is primarily responsible for maintaining homeostasis.  Explain that the endocrine system maintains homeostasis and long-term control using chemical signals and feedback mechanisms.  The endocrine system works in parallel with the nervous system to control growth and maturation along with homeostasis.  Describe a specific example of homeostasis in the human body; a good example is the maintenance of glucose levels in the blood through the release of insulin by the pancreas.  

To continue this activity, have students describe how investigations are not just experimental but can be observational, descriptive, or involve a review of literature; this activity will be based on a review of literature.  Have students read and research to determine the glands and organs in the endocrine system, the functions of each gland, and the primary hormones produced by each.  Distribute the Endocrine System BLM to each student and instruct them to complete this graphic organizer (view literacy strategy descriptions) of the information they researched.  Graphic organizers help students logically organize information from multiple sources and facilitate understanding of key concepts.  They are useful in reviewing important details and concepts.  Next, using freezer paper, newsprint rolls, or large sheets of art paper, have student groups draw an outline of one of their members to represent the outline of a human body.  Distribute markers or colors and instruct the groups to draw and label the endocrine glands in the appropriate locations on their body outlines.  To complete the activity, instruct them that they are to attach their graphic organizer to their body outlines.  The student products may be displayed by taping them to the walls or in the halls.  Conclude with a discussion of common disorders of endocrine glands such as diabetes, hypothyroidism, and edema and problems associated with athletes taking steroids to promote muscle mass.
Activity 50A: The Immune System (LCC Unit 5 Activity 14)
(SI GLEs: 6, 7, 14; LS GLEs: 32, 39, 41, 42) 
Materials List:  reference materials on the human immune system, reference materials on HIV and AIDS, computer with Internet access (if available)

Explain to students that they are to be the general in charge of troops in a war.  Set up an analogy between war and the action of the human immune system.  Allow students to work in pairs and use all available reference materials.  A good source is the http://science.nhmccd.edu/biol/ap2int.htm#lymph website which offers a variety of useful links.  At that site “The Humoral Immune Response” and “The Cellular Immune Response” provide explanations and animations of the immune response.  After research, instruct each student pair to submit a battle plan that identifies four ways that the enemy (infectious agents) can penetrate the body’s defenses.  Students should then outline the roles of the first, second, or third lines of defense, and identify troops (skin, basophils, macrophages, neutrophils, T-cells, B-cells) involved in each line of defense. At the end of their battle plans, ask students to describe how the lymphatic system collaborates with the immune system.  
For activity closure, hold a teacher-led class discussion that includes direct instruction as needed to ensure student understandings of the immune system.  Using appropriate reference materials, ask students to identify the components of the immune system that are compromised by the HIV virus.  Discuss as a class how acquired immune deficiency syndrome (AIDS) affects all the body due to an ineffective immune system.  If Internet access is available, the following websites have information on HIV and AIDS:  http://en.wikipedia.org/wiki/HIV and http://www.aids.org/factSheets/101-what-is-aids.html.  Additional topics of interest include explanation of autoimmune disorders such as lupus and rheumatoid arthritis.  A good source of information about these disorders can be found at http://www.nlm.nih.gov/medlineplus/ency/article/000816.htm.  Also discuss with students current and future immunosuppressant therapies for transplant patients; emphasize the necessity for these therapies as well as the many side effects.    
Another good source is the http://science.nhmccd.edu/biol/# website.  Click on Animations/Interactives and, at the next screen, click on Anatomy & Physiology II.  From this site, select Lymphatic, and then select any of the titles they wish to use as resources.  
Activity 50B:  The Immune System (LCC Unit 7 Activity 3)

(LS GLE:  39)
Materials List:  3 x 5 inch index cards or small squares of paper, Use of Antibiotics BLM (one for each student), computer with Internet access (if available)
After a discussion of the immune system, its parts, and cells associated with it, create a card sort activity to help students visualize the immune cells.  A card sort is a type of graphic organizer (view literacy strategy descriptions); graphic organizers help students logically organize information from multiple sources and facilitate understanding of key concepts.  They are useful in relating important details and concepts.  Be sure to include pictures of T and B cells and macrophages, and diagrams of antibodies, and antigens.  The card sort should contain the picture or diagram, the vocabulary term, and the definition of the term.  Instruct students to match a picture with the word and definition of the word.  Once students have completed the card sort, have students compare the roles of B cells and T cells in the immune response.

As a follow-up to the card sort, ask student groups to discuss the use of prescribed antibiotics by the medical community for bacterial infections.  In their discussion, have students include (1) what are antibiotics, (2) why certain bacteria become immune/resistant to certain antibiotics, (3) if and how bacterial resistance can be resolved, (4) what new methods of antibiotic treatment are being used, (5) why most viruses do not respond to antibiotics but do respond to antiviral drugs such as Tamiflu® and to interferon, (6) some possible reasons doctors prescribe antibiotics for a viral infection, such as a cold, and (7) a possible personal story of antibiotic use.  Discuss with the students the advent of “super bugs” such as drug resistant staph infections (methicillin-resistant Staphylococcus aureus or MRSA).  If Internet access is available, the following website has information on this strain of bacteria:  http://www.webmd.com/a-to-z-guides/methicillin-resistant-staphylococcus-aureus-mrsa-overview.  

After students have discussed in groups, distribute the Use of Antibiotics BLM to each student.  Have one person from each group share with the class his/her discussion and instruct the students to record important information in a split-page notetaking (view literacy strategy descriptions) format, using the Use of Antibiotics BLM handout.  Recording notes in this manner logically organizes information from multiple sources and facilitates students’ review of concepts.  Demonstrate how students can study from their notes by covering information in the right column and using the prompts in the left column try to recall the covered information.  Students can also use their notes to quiz each other in preparation for tests.

Activity 50C: The Immune System: General (Teacher-Made Activity)

(SI GLEs:  6, 7, 14; LS GLEs:  32, 39, 41, 42) 
Materials List: varies by project chosen

Students will explore the structure and function of the immune system through any of the following:
1. Have students draw a cartoon detailing how immune system works.

2. Video: united streaming - The Body's Defenses Against Disease; etc.

3. Web: www.pbs.org/wgbh/nova/aids/ 

4. Disease transmission lab

Activity 51: Types of Immunization (LCC Unit 5 Activity 15)
(SI GLEs: 6, 7, 14; LS GLE:  40, 41, 42) 
Materials List:  reference materials on types of immunity and immunizations, poster paper and markers, computer with Internet access (if available)
Divide the class into four research groups and assign each group one of the following categories of immunities:  (1) artificially, actively acquired, (2) artificially, passively acquired, (3) naturally, actively acquired, and (4) naturally, passively acquired.  Instruct each group to research their assigned topic and prepare a poster and oral presentation for the class.  The report should include who receives the antigen (any substance that causes a specific immune response), who or what produces the antibody, the duration of the immunity, the side effects and consequences of being exposed to the same antigen again, and an example for each type of immunity (e.g., hepatitis A immunization verses hepatitis B immunization, immunization received by a baby from its mother, or immunization as a result of exposure to an infected person).  

Following oral presentations of each group, employ the professor know-it-all (view literacy strategy descriptions) strategy.  Each group is now knowledgeable in their area of research and can provide “expert” answers to their peers about the content.  The content includes information listed above.  Call a group to the front of the room to serve as the know-it-alls; invite questions from the other students and encourage both factual and higher level questions.  Make sure the students and teacher ask for corrections if the professor know-it-alls answers need elaboration or amending.  After about five minutes, have a new group of students take their place at the front of the class and continue the process of students questioning students.  This strategy serves to review content and resolve issues about important concepts.

.

Conclude with a class discussion.  Sample items for discussion include

· Why does an infant not retain the immunity that it received from its mother?

· Discuss the pros and cons of immunization.

· Discuss with students the new baby immunization that is seven in one.  Describe the pros and cons of using seven vaccinations in one setting.  

· Debate the controversy between childhood vaccination and the increase in Autism.  Present evidence that both supports and refutes the existence of any correlation between the two events.

Unit 5 Concept 4: Reproduction and Development

GLEs

	LS 32
	Analyze the interrelationships of organs in major systems (LS-H-F1) (LS-H-E3) (Analysis)

	LS 33
	Compare structure to function of organs in a variety of organisms (LS-H-F1) (Comprehension)

	LS 34
	Explain how body systems maintain homeostasis (LS-H-F2) (Comprehension)

	LS 37
	Explain how fitness and health maintenance can result in a longer human life span (LS-H-G1) (Comprehension)

	LS 41
	Describe causes, symptoms, treatments, and preventions of major communicable and non-communicable diseases (LS-H-G4) (Comprehension)

	LS 42
	Summarize the uses of selected technological developments related to the prevention, diagnosis, and treatment of diseases or disorders (LS-H-G5) (Comprehension)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Application)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)


	Purpose/Guiding Questions:

45. Students describe the functions of the human body systems.

46. Students identify and locate the major organs of each body system.

47. Students describe the functions of the major organs of the body systems.

48. Students describe how the various systems of the human body interact.

49. Students describe mechanisms that maintain the balance, called homeostasis, within each system and examples.

50. Students explain how fitness and health maintenance might affect each of the systems studied and how they might result in a longer life span.


	Vocabulary:

· Major organs of both male and female reproductive systems

	Assessment Ideas:

· Label diagrams

· Describe the journey of the ova through the female reproductive system

· Describe the journey of the sperm through the male reproductive system


	Resources:

videos

CDs and DVDs

http://www.emc.maricopa.edu/faculty/farabee/biobk/ BioBookREPROD.html 

http://biology.clc.uc.edu/courses/bio105/reproduc.htm 


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

Each numbered activity described below is essential, where multiple activities are listed within a number, a minimum of one activity should be performed.
Activity 52: The Reproductive System: Miracle of Life (LCC Unit 5 Activity 13)
(SI GLEs: 6, 7; LS GLEs: 32, 33, 34, 41, 42) 

Materials List:  preserved vertebrate or diagram of the vertebrate’s reproductive system, dissection tools, disposable gloves, safety goggles, illustrations of the reproductive system of several different animals, unlabeled diagrams of the human male and female reproductive systems, science learning log, computer with Internet access (if available)

Returning to the laboratory dissection, have the initially assigned groups dissect and study the reproductive system of the vertebrate.  Instruct members of the group to identify all the parts and discuss their functions among themselves.  Teacher should direct groups to observe an illustration of the reproductive system of another organism from the animal kingdom. 

Next, provide each group with unlabeled diagrams of the human male and female reproductive systems.  Instruct them to label all parts and discuss how the human reproductive systems differ from those of the vertebrate they dissected. 

With the students working in the initially assigned groups, instruct each group to prepare a written report in their science learning logs (view literacy strategy descriptions) and discuss the difference in how fertilization is accomplished in fish, frogs, earthworms, clams, snails, and flowering plants and how it is different or similar to the mechanism in human fertilization.

Following are other exercises that can be included:  Note:  Items needed for all of these suggested exercises are not included in the Materials List at the beginning of this activity as it will be at the discretion of the teacher which, if any of these, will be utilized.

· Examination of an unfertilized chicken egg.  Use eggs that have clean uncracked shells and keep them refrigerated until used.  Instruct students to wash hands with hot, soapy water before and after they come into contact with eggs and use disposable gloves when handling eggs.  Provide each group with one egg and instruct them to carefully crack it open and deposit the contents into a petri dish.  Using a hand lens, have them observe and identify all parts of the egg (charts and websites are available as resource guides).  Wash and rinse all equipment and work surfaces after examination of the eggs.

· Observation of the process of fertilization and early embryological development of sea urchin eggs obtained from biological supply houses. Using appropriate magnification, the students can observe, draw, and label the various stages of development.

· If possible, view and discuss the movie/video The Miracle of Life.  Before using this video in class, check for school district approval.

For activity closure, hold a teacher-led class discussion that includes direct instruction as needed to ensure student understandings of the reproductive system, reproduction, and fertilization.  Sample discussion topics and questions follow:

· Prepare a list of five common sexually transmitted diseases, including their cause and treatment.  Be sure to include HIV/AIDS.

· In general, far more sperm are released by all life forms than are needed for fertilization.  For example, the human ejaculate contains 300-400 million sperm and only one is required to fertilize the egg.  Explain why so many more sperm are released than needed.

· Identify the primary organs in the human male and female reproductive systems. 

· Discuss the differences between the egg and sperm of the human being. 

· Discuss the major methods of birth control.

· In artificial hormone replacement therapy, why do you think there is such a concern over the hormones affecting other organ systems?  (Upset homeostasis)

· What is an ectopic pregnancy?

· What is fetal alcohol syndrome? Explain.

· What are some of the advances in reproductive medicine?

For an alternative activity, go to the http://science.nhmccd.edu/biol/ap2int.htm#reproductive website, and then explore any of the choices appropriate to this activity.
Sample Assessments

General Guidelines

· The student is to be monitored throughout the work on all activities via teacher observation and journal entries. 

· All student-developed products should be evaluated as the unit continues.
· The student investigations should be evaluated with a rubric.
· When possible, students should assist in developing any rubrics that will be used.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

Techniques will include making observations, log/data collection entries, report writing, and presentation (problem-solving and performance-based assessments), group discussion and journaling (reflective assessment), and paper-and-pencil tests (traditional summative assessments).  Assessments could include the following:

General Assessments

· The student will take content exams after every major organ system.  

· The student will provide accurate and detailed data entry and illustration labels for hands-on/virtual dissection performance.

· The student will be assessed via performance-based laboratory practicals for each system.

· The student will be assessed via diagram labeling.

· The student will be assessed via multimedia presentations of system by assigned groups.

· The student will be assessed via accurate descriptions of system and organ functions.

Resources

· Access Excellence at the National Health Museum.  Available online at http://www.accessexcellence.org
· Biology. Instructional Fair, Inc. Grand Rapids, Michigan.

· Biology. North Harris College Department of Biology.  Available online at http://science.nhmccd.edu/biol/#
· The Body Tissues.  Available online at http://www.montvilleschools.org/highschool/science/A+P/01-02/presentations/Dubois

· Cells of the Blood.  Available online at 

http://www-micro.msb.le.ac.uk/MBChB/bloodmap/Blood.html
· Comparative Mammalian Brain Collections.  Available online at http://www.brainmuseum.org
· Endocrine System.  Available online at http://www.innerbody.com/image/endoov.html
· Human Defenses: Our Immune System Fights Back.  Available online at http://library.thinkquest.org/23054/hdefense
· The Humane Educational Loan Program (HELP).  Available online at http://www.hsus.org/ace/11378
· Immune System (March 2001). Available online at http://uhaweb.hartford.edu/BUGL/immune.htm
· The Online Biology Book. Available online at http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookTOC.html
· The Secret Life of the Brain.  Available online at http://www.pbs.org/wnet/brain/3d
· Sheep Heart Dissection.  Available online at http://whs.wsd.wednet.edu/Sci/Lorenson/heart/SheepHeart.html
· Virtual Pig Dissection.  Available online at http://www.whitman.edu/biology/vpd/main.html http://mail.fkchs.sad27.k12.me.us/fkchs/vpig
· The Whole Brain Atlas.  Available online at http://www.med.harvard.edu/AANLIB/home.html
· Biology: A Guide to the Natural World. Animal Behavior, Chapter 31.  Available on line at http://csep10.phys.utk.edu/krogh_instructorCD/biology/
· NOVA on Honey Bees.  Available online at http://www.pbs.org/wgbh/nova/bees/
Name/School_________________________________            Grade _______________________

Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).

Assessment


Students will pretend that they are an oxygen molecule and trace their pathway on a diagram of the respiratory system from intake to uptake in an erythrocyte.  They will label the signposts (structures) as they trace their pathway.





Provide each group with a diagram of a sheep or cow heart and have students locate the following parts (at a minimum): pericardium, atria, septum, ventricles, valves, vena cava, and aorta.  











Assessments:


On content exam, ask students specific questions from student presentations on the transmission of a nerve impulse.  Example questions:  what is a resting potential, what is an action potential, and what is the role of the sodium-potassium pump?


On content exam, ask students specific questions from student presentations about the peripheral and autonomic nervous system.  Example questions:  where are the peripheral and autonomic nerves located in the body and what are the roles of each set of nerves in maintaining proper body functioning?








Assessments


Have each student create a flow chart or sequential diagram of the digestive system using the following structures:  stomach, mouth, large intestine, esophagus, and small intestine.  Students should place the structures in the proper order and give a general description of the digestive activity that occurs in each part.











Biology: Unit 5 The Human Body









