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	Lesson Plan

 Organization of the Human Body


Teaching Focus

To begin the study of anatomy and physiology, this chapter focuses on topics that include the characteristics of life, levels of organization of the body, the interaction of structure and function, and the concept of homeostasis.


Since it is essential first to help students identify the characteristics of life, this chapter explores the self-sustaining biological processes that define human life. Also presented is the structural foundation of the body and its ability to function, integrating the levels of organization: chemical, cellular, tissue, organ, and system.  Finally, students will be exposed to the basics of homeostasis.

Materials AND Resources 

· textbook

· human torso model

· blank diagrams of the human torso

lesson checklist

Preparations for this lesson include: 


Lecture

· Student performance evaluation of all entry-level skills required for student comprehension and application of anatomical structures including:

· Levels of organization of the body.
· Principal directional terms and sections used to describe the body.
· Relationship of body parts to one another.
· Understanding of homeostatic control mechanisms.
KEY TERMS

Abdominopelvic cavity (p. 7)

afferent (p. 14)

anatomical position  (p. 7)

anatomy (p. 3)

anterior (p. 10)

apical (p. 12)
appendicular (p. 8)
atrophy (p. 14)
axial (p. 8)
basal (p. 12)

bilateral symmetry (p. 7)

body plane (p. 12)

cell  (p. 5)

central (p. 11)

coronal plane (p. 12)

cortical (p. 11)

deep (p. 10)

dissection (p. 4)
distal (p. 10)

dorsal cavity (p. 8)

efferent (p. 14)

feedback control loop (p. 14)

homeostasis (p. 14)

hypothesis (p. 3)
inferior (p. 10)

lateral (p. 10)

lumen (p. 11)

macromolecule (p. 5)

medial (p. 10)

mediastinum (p. 7)

medullary (p. 11)

metabolism (p. 5)

microscopic anatomy (p. 3)

molecule (p. 5)
negative feedback (p. 15)

organ (p. 5)
organelle (p. 5)

organism (p. 7)

parietal (p. 8)

peripheral (p. 11)

physiology (p. 3)

positive feedback (p. 16)

posterior (p. 10)

proximal (p. 10)

sagittal plane (p. 12)

scientific method (p. 3)
set point (p. 13)

superior (p. 10)

theory (p. 3)
thoracic cavity (p. 7)
tissue (p. 5)

transverse plane (p. 12)

ventral cavity (p. 7)

viscera, visceral (p. 8)

ADDITIONAL RESOURCES
PowerPoint slides (DVD, Evolve) 
Study Guide

A&P Online – Asset Library – Animations
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Class Activities are indicated in bold italic.

LESSON 1.1

Pretest

1.
The study of anatomy is best described as the study of:

a.
the function of an organism and the relationships of its parts.
b.
the structure of an organism and the relationship of its parts.
c.
body parts visible to the naked eye.
d.
body parts visible only with the aid of a microscope.
2. Which of the following identifies the levels of organization in the proper progressive order?

a.
cellular, chemical, tissue, organ

b.
chemical, cellular, tissue, organ

c.
chemical, cellular, organism, organ

d.
atom, chemical, tissue, cellular

3. In the anatomical position, the body is:

a.
erect with the arms above the head.
b.
in the supine position.
c.
in the prone position.
d.
erect with the arms at the sides and feet, palms, and head facing forward. 

4. The thoracic cavity contains which of the following structures?
a.
heart and lungs
b.
lungs and stomach

c.
stomach and intestines

d.
reproductive system and urinary bladder

5. The fingers are located _________ to the wrist.

a.
dorsal
c.
proximal

b.
ventral
d.
distal

6. The sagittal plane cuts the body into:

a.
superior and inferior sections.
b.
right and left sections.
c.
anterior and posterior sections.
d.
two equal right and left sections.
7. Which of the following best defines homeostasis?

a.
Relatively constant external state maintained by the body.
b.
Relatively constant internal state maintained by the body.
c.
Constant maintenance of internal fluid levels.
d.
Constant maintenance of hormonal control throughout the body.
8. Processes that maintain or restore homeostasis are called homeostatic _______ mechanisms.
a.
effector 
c.
sensor 

b.
control 
d.
feedback 

9. Which of the following is NOT a basic component found in every feedback loop?

a.
integrator
c.
feedback

b.
sensor
d.
receptor

10. Which of the following is an example of a positive feedback loop?

a.
blood clotting
c.
gastric secretion

b.
internal temperature control
d.
glucose levels

Answers
1.
b

2.
b

3.
d

4.
a

5.
d

6.
b

7.
b

8.
b

9.
d

10.
a
Background Assessment

Question: Describe the anatomical position.

Answer: The anatomical position is one in which the body is standing erect with arms at the sides, and head, palms, and feet pointing forward.

Question: What are the components of a feedback control loop?

Answer: Every feedback control loop has a minimum of four basic components: sensor mechanism; integrating, or control, center; effector mechanism; and feedback.

CRITICAL THINKING QUESTION

You are assisting an emergency department physician while she is examining a patient.  The patient has suffered a knife wound to the upper-left quadrant.  What organs are likely to be injured from this wound?

Guidelines: Stomach, portion of liver, pancreas, and portion of small and large intestines.

	OBJECTIVES
	CONTENT
	TEACHING RESOURCES

	1. Describe what is meant by levels of organization.
	
Levels of Structural Organization (p. 5)
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 PPT: 9-11
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 SG questions 4, 18 (pp. 2-3)
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 EILR TB: T/F: 9-13; MC: 3-6, 26-28, 42, 55; MATCH: 39-45; S/A: 6, 11

Book Resources

Figure: 1-1 (p. 5)

Chapter Summary: Levels of Structural Organization (p. 18)

Review Question: 2 (p. 19)

Class Activity If students have read the chapter before class, ask them (with their books closed) to list by decreasing order of size the five smallest levels of organization.
Class Activity If students have read the chapter before class, ask them to list the 10 major organ systems and the problems solved by each system.

	2. Describe a person standing in the correct anatomical position.
	
Language of Body Organization (p. 7)


Anatomical Position (p. 7)
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 PPT 12-13
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 SG question 16 (p. 2)
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 EILR TB: T/F: 14, 15; MC: 20, 43; S/A: 7

Book Resources

Figure: 1-2 (p. 7)

Quick Check questions: 9, 10 (p. 9)

Chapter Summary: Language of Body Organization (p. 7)

Review Question: 3 (p. 19)

	3. Describe the appearance of the body using the three different body planes.


	
Language of Body Organization (p. 7)


Body Planes and Sections (p. 12)
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 PPT: 20, 21
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 EILR TB: T/F: 16-22, 31-33; MC: 18, 23, 24, 36, 37, 61-64; S/A: 12

Book Resources

Quick Check question: 14 (p. 13)

Chapter Summary: Language of Body Organization (pp. 18-19)

Review Question: 5 (p. 19)
Class Activity Divide the students into groups.  Have them use Figure 1-7 (p. 11) to identify specific body regions and components on one another.

	4. Identify the major body cavities and the major organs lying within each cavity.


	
Language of Body Organization (p. 7)


Body Cavities (p. 7)


	[image: image10.jpg]


 PPT: 14, 15
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 SG questions 20-25, 27, 30, 31 (pp. 3-4, 6)
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 EILR TB: T/F: 16-22; MC: 13-15, 21, 22, 31, 32, 35, 45; S/A: 8, 9

Book Resources

Figure: 1-3 (p. 8)

Chapter Summary: Language of Body Organization (pp. 18-19)
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 CTQ 2 (p. 19)
Class Activity If the students have read the chapter before class, ask them (with their books closed) to name an organ in each body cavity.

Class Activity Divide the students into groups. Give each group an outline of the head and torso.  Ask each group to draw in the appropriate body cavities. Students may also use a human torso model to identify organs, body systems, and body cavities.

	5. Describe the four abdominopelvic quadrants and the nine abdominopelvic regions.


	
Language of Body Organization (p. 7)


 Body Regions (p. 9)

–
Abdominal Regions and Quadrants (p. 9)
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 PPT: 16, 17

[image: image15.jpg]


 SG questions: 26, 28, 52 (pp. 5-7)
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 EILR TB: T/F: 22; MC: 15, 19, 34

Book Resources

Figures: 1-5, 1-6 (p. 11)

Chapter Summary: Language of Body Organization (pp. 18-19)

· CTQ 1 (p. 19)

Class Activity Have students pair up and assume the anatomical position.  Move around the room and assist each student with the correct position.  As they complete this exercise, have them identify the nine regions and four quadrants of the abdominopelvic region.

	6. Use directional terms to describe the relative positions of different body structures.


	
Language of Body Organization (p. 7)


Terms Related to Anatomical Directions (p. 10)
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 PPT: 18-21
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 SG questions: 29, 32-51, 53, 55-57, 59-64 (pp. 6-7)
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 EILR TB: T/F: 23-31; MC: 17, 38, 46-48, 50, 51, 57-60; MATCH: 19-27, 34-38; S/A: 10

Book Resources

Quick Check questions: 13, 15, 16 (pp. 13, 17)

Chapter Summary: Language of Body Organization (pp. 18-19)
Class Activity If the students have read the chapter before class, ask them (with their books closed) to name and demonstrate the body planes and sections and to name, define, and demonstrate the main directional terms.

Class Activity Divide the students into groups and have each group write a series of fill-in-the-blank directional statements.  Then have one group at a time challenge other groups to complete each statement.  An example of a statement is, “The hand is ________ (proximal) to the forearm.”


	1.1 Homework/Assignments: 

	


	1.1 Instructor’s Notes/Student Feedback:

	


LESSON 1.2

CRITICAL THINKING QUESTION

Mr. Shepherd has gone outside to shovel snow on a cold day.  How does his body maintain a relatively constant body temperature?  What is this process called?

Guidelines: Mr. Shepherd’s body is working to maintain homeostasis.  The cold weather threatens internal stability.  To stay warm, his body uses a highly complex and integrated communication control system called a negative feedback loop.  Nerve endings, acting as temperature sensors, feed information to a control center in his brain that compares actual body temperature with normal body temperature.  In response to a chill, the brain sends nerve signals to muscles to make them shiver.  Shivering produces heat that increases his body temperature.  He stops shivering when feedback information tells the brain that his body temperature is normal.
	OBJECTIVES
	CONTENT
	TEACHING RESOURCES

	7. Describe the relationship between structure and function.
	
 Interaction of Structure and Function (p. 13)
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 PPT: 22

Book Resources

Quick Check question: 1 (p. 4)

Chapter Summary: Interaction of Structure and Function (p. 19)

Class Activity Have students look through the textbook or some other resource and find examples of how specific organ structures are related to their function.

Class Activity Using their textbooks, have students look at the shape of the bones of the thoracic cage and the cranium.  What are the general shapes of bones in each region?  What is the function of the bones in each region?  If disarticulated bones are available, have them take cranium bones and try to use them for limbs.  Or take limb bones and use them for the thoracic cage or the cranium.  Have the students try various combinations of structure and function, and they will begin to understand the important concept that structure and function are related.

	8. Describe the process of homeostasis and its importance.
	
The Concept of Homeostasis (p. 13)
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 PPT: 23, 24
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 SG question: 65 (p. 11)
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 EILR TB: T/F: 34; MC: 1

Book Resources

Figures: 1-9, 1-10 (pp. 13, 14)

Quick Check question: 18 (p. 17)

Chapter Summary: The Concept of Homeostasis  (p. 19)

Review Question: 7 (p. 19)

	9. Compare a negative feedback mechanism with a positive feedback mechanism.

	
Homeostatic Control Mechanisms (p. 14)


Negative Feedback Control Systems (p. 16)


Positive Feedback Control Systems (p. 16)
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 PPT: 26-28
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 SG questions: 66-71 (p. 11)
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 EILR TB: T/F: 35-51; MC: 7, 9, 11, 12, 30, 40, 49, 65-67; S/A: 3-5; OTHER: 1

Book Resources

Figures: 1-11, 1-12 (pp. 15, 16)

Quick Check question: 19 (p. 17)

Chapter Summary: Homeostatic Control Mechanisms (p. 19)

Review Questions: 8, 9 (p. 19)
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 CTQ 3 (p. 19)
Class Activity Divide the students into groups.  Ask them to come up with examples of negative feedback loops and positive feedback loops.

Class Activity Divide the students into groups.  Assign each group a system.  Have the students develop a concept map to explain a negative feedback loop that occurs within their assigned system.  Make certain they include all the components of the feedback loop.  Allow for a two-minute presentation from each group.

	Performance Evaluation
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 SG questions: 1-71 (pp. 1-11)
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 EILR TB: T/F: 1-62

Book Resources

Figure: 1-12 (p. 16)

Quick Check questions: 1-19 (pp. 4, 7, 9, 13, 17)

Review Questions: 1-10 (p. 19)
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 CTQ 1-3 (p. 19)


	1.2 Homework/Assignments: 

	


	1.2 Instructor’s Notes/Student Feedback:

	


Answers to Chapter 1 Textbook Questions 

Introductory Story Questions

1. B – The abdominopelvic cavity can be divided into quarters, or quadrants.  Health care professionals commonly refer to these quadrants as a standard way to describe the location of pain or an injury in a patient.

2. C – The liver is a large organ that fills the majority of the upper-right quadrant.  A stab wound to this area will most likely affect the liver.

3. A – Proximal means closer to the trunk.  So the leg proximal to the knee would be the upper leg region, referred to as the femoral region.

4. D – The upper arm is referred to as the brachial region. (The brachial nerve and brachial artery are also found in this area.)

Review Questions 
1.
Anatomy is the study of the body’s structure and the relationship of its parts. Physiology is the study of functions of the living organism and its parts.

2.
Chemical level: Atoms, molecules, and macromolecules that make up the body. The text uses cytoplasm as an example of the chemical level.

Organelle level: Collections of molecules organized in such a way that they can perform an individual function. Mitochondria, Golgi apparatus, endoplasmic reticulum, or any other organelles would be examples.

Cellular level: Cells are the smallest units that possess and exhibit the basic characteristics of living matter. Each cell is surrounded by a membrane and contains a single nucleus surrounded by cytoplasm. The cytoplasm contains numerous organelles. Muscle, bone, nerve, or any other cells would be examples.

Tissue level: An organization of many similar cells specialized to perform a certain function. Epithelial, muscle, connective, and nervous tissues are examples.

Organ level: An organization of several different tissues arranged so that together they can perform a specialized function. Lung, heart, brain, or any other organs would be examples.

System level: Varying numbers and kinds of organs arranged so that together they can perform complex functions for the body. Integumentary, skeletal, muscular, or any other organ systems would be examples.

Organism level: An integrated assemblage of interactive structures able to survive and flourish. Human beings or any other organisms would be examples.

3.
Anatomical position is one in which the body is standing erect with arms at the sides, and the head, palms, and feet pointing forward. This is the reference position that gives meaning to the directional terms used to describe the body parts and regions.

4.
Bilateral symmetry means that the right and left sides of the body are mirror images of each other, and only one plane can divide the body into left and right sides. Ipsilateral refers to a body part on the same side of the body. Contralateral refers to a body part on the opposite side of the body.

5.
Anterior: The front or in front of.

Distal: Away from or farthest from the trunk or point of origin of a body part.

Sagittal plane: A lengthwise plane running from front to back, dividing the body into right and left sides.

Medial: Toward the midline of the body.

Dorsal: Toward the back.

Coronal plane: A lengthwise plane running from side to side, dividing the body into anterior and posterior sections.

Organ: Several different kinds of tissues arranged so that together they can perform a special function.

Superior: Toward the head or above.

Tissue: A group of similar cells specialized to perform a certain function.

6.     The mediastinum is located in the midpoint of the thoracic cavity between the right and left pleural cavities.

7.
Homeostasis is the relatively constant state maintained by the body (relative uniformity of the normal body’s internal environment). Examples include: the body maintaining a constant internal temperature; the blood and body fluid maintaining a constant chemical composition; or any other occurrence that demonstrates the body’s homeostatic regulation.

8.
Homeostatic control mechanisms are devices for maintaining or restoring homeostasis. Feedback control loops are systems that respond to changing internal environments and restore and maintain a healthy internal environment.

9.
The three basic components of a control loop are a sensor mechanism; an integrating, or control, center; effector mechanism; and feedback.
10.
Major types of risk factors that may increase a person’s chance of a specific disease developing include genetic, age, lifestyle, stress, environmental, microorganisms, preexisting conditions.

Critical Thinking Questions 
1. The abdominopelvic regions that must be included in the x-ray are the right iliac, right lumbar, right hypochondriac, epigastric, left hypochondriac, and umbilical regions. The most correct answer would include all nine regions.

2.
From the largest to the smallest, the urinary bladder can be placed in the following cavities: ventral      cavity, abdominopelvic cavity, and pelvic cavity.

3.
Your eyes (seeing you are drifting out of your lane) are the sensory mechanism. Your brain is the integrating, or control, center. Your arms and hands are the effector mechanism. This is a negative feedback loop because the response opposes the change that stimulated it and returns it to set point (your own lane).

ADDITIONAL Practical/Creative Learning Activities 

Begin this unit by referring to the Evolve website for additional resource materials.

· One of the challenges of studying anatomy and physiology is the terminology.  Have students reference The Language of Science and Medicine sections in the textbook.  Also, Table 1-4 (p.10) is an excellent reference to Latin-based terms.  An understanding of these word origins will enable the students to grasp the meaning of each term. 

· Arrange several stations around the room that contain a disarticulated skeleton, an articulated skeleton, and a human torso.  Divide the class into manageable groups and have them spend several minutes at each station.  Students can demonstrate the concepts studied in this chapter by quizzing each other using the materials at each station.  For example, at the station with the articulated skeleton, students can demonstrate body cavities, body regions, directional terms, and body planes.

· Divide the class into 10 groups of 2 or 3 students each, assigning an organ system to each group. Give the groups 10 minutes or so to prepare a brief explanation of the contributions of their assigned organ system. After hearing from each team, recommend that each group keep these presentations in mind for comparison later when the chapter on that organ system is covered.

· Have the students rank, by initial impression, the relative complexity of the 10 organ systems. Ask them which systems strike them as being more complex than they had originally thought.

· You may want to have students observe a dissected fetal pig or rat and ask them to identify at least three organs from each organ system.

· A human torso model may also be used to identify organs, body regions, and body cavities (Figure 1-7).

· Blank diagrams are excellent teaching aids. Students can color these diagrams to delineate the different regions, organs, cavities, etc.

· Sources for figures of sectioned bodies or parts can be obtained from supply catalogs (models and chart portions), textbooks, anatomical atlases, or transparency masters.

Difficult Concepts 

Levels of Organization 
An analogy of a city as a hierarchical organization can be useful. For example, a person is an individual who lives with other people in a house, which is on a street, which is in a subdivision, which forms a community; many communities of people together form a city; many cities and the surrounding areas form counties; many counties form states; 50 states form the United States, and so forth. This conveys the idea that different levels are formed from simpler levels and that they are all interconnected.

Positive and Negative Feedback 
This may be a helpful analogy of negative feedback: When you drive a car, your eyes are the sensors, your brain is the control system, and your muscles are the effectors. If you are steering around a corner, you turn the wheel more or less depending on how accurately you are progressing (compared with your intended path).


An analogy of positive feedback is less common in our lives. One example is a spark igniting an explosion. Another example is seen with a burning match. Once the fire is started, the heat from the fire heats the matchstick, which progressively burns as it gets hotter, thus generating more heat. In the human body, the immune system function is a positive feedback mechanism.

Changing the Set Point (Box 1-1) 

This box describes the physiological set points and how they can be changed to accommodate the change in environment. An example of body temperature is used to explain how the body adapts to external temperature variations.

Positive Feedback During Childbirth (Box 1-2)
Use an illustration of a pregnant woman to ask students to “walk” you through their interpretation of the effect of positive feedback on childbirth. As they describe the process, you can point to the region affected or in action. Such illustrations aid students in seeing the action of specific drugs (oxytocin, in this case) because they can see how their naturally occurring counterparts (oxytocin again, in this case) work as they already exist in the body.

Medical Imaging of the Body (A&P Connect) 

Discussion of medical imaging can be smoothly linked to a discussion of sagittal, frontal, and transverse planes—and to identifying the two subdivisions, axial and appendicular. This demonstrates to students the medical application of the planes and sections of the body.

Disease as a Weapon (A&P Connect)

With reference to recent world events, this link explains the use of anthrax as a biological weapon. Discussion can focus on the impact of this tactic and possible solutions to control the intentional transmission of this bacterium.

Mechanisms of Disease: Some General Considerations 

This A&P Connect online section reviews basic mechanisms of disease, which can enrich students’ understanding of both normal and abnormal functions of body systems. Mechanisms include the following: genetic mechanisms, pathogenetic mechanisms, tumors and cancer, physical and chemical agents, malnutrition, autoimmunity, inflammation, and degeneration. Risk factors are also reviewed, including genetic factors, age, lifestyle, stress, environmental factors, and preexisting conditions.
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