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Anatomical Structures and their Physiological Functions: an Introduction
	Essential Understandings: 

1. The hierarchical organization of living thing is fundamental to life. 

2.  Living things arise from increasingly complex levels of structural and functional organization.

3.  Each level influences and is influenced by the others.

	Content Standards:

1. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable(homeostatic)despite changes in the outside environment.

2. Organisms have a variety of mechanisms to combat disease


	Essential Question: How is the human body organized structurally and systematically in order to maintain homeostatic regulation?

	

	Learning Goals: Students will:

	Know and apply correct terminology when explaining the orientation of body parts and regions

	Identify the various body systems.

	Understand the role of homeostasis and its mechanisms as these relate to the body as a whole and predict the consequences of the failure to maintain homeostasis.


	Suggested Strategies
	· Familiarize students with the organizational scheme and standard terminology of the human body.

· Introduce fundamental concepts; the relation between structure and function, and maintenance of a constant internal environment by negative feedback regulation.

	Suggested Assessments
	· Clinical assessment(s) of patient(s) exhibiting homeostatic imbalance

· Chapter test: Introduction to Anatomy and Physiology

	Suggested Resources
	· Applications Manual to accompany Fundamentals of Anatomy and Physiology
· The Physiology Coloring Book, Kapit/Macey/Meisami

· The Anatomy Coloring Book, Kapit/Elson

· Study Guide to Essentials of Anatomy and Physiology, Martini/Bartholomew

· Discovery article: “The Great Masquerade” written by Dr. Stewart Massad gynecological oncologist

· Dr. Jenny Blair’s article “Me, the boy, his ribs, and the forceps” Hartford Courant Northeast Magazine “First Opinion”

· Text:  Essentials of Anatomy and Physiology, Martini/Bartholomew 5th ed

	Suggested Tech Integration
	· Textbook online resource:  Anatomyandphysiology.com

	Content Vocabulary
	· Anatomical position, anatomy, diaphragm, frontal plane, homeostasis, negative feedback, peritoneum,

             physiology, positive feedback, sagittal plane, transverse plane, viscera

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Tissues
	Essential Understandings:

1. The hierarchical organization of living thing is fundamental to life. 

2. Living things arise from increasingly complex levels of structural and functional organization.
3. Each level influences and is influenced by the others.

	Content Standards:
1. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable(homeostatic), despite changes in the outside environment.

2. Organisms have a variety of mechanisms to combat disease.


	Essential Question:  How are the different tissue types distinguishable from each other and how does each unique tissue function to maintain homeostasis in the human body?

	

	Learning Goals: Students will:

	Identify the body’s four basic tissue types and know their roles.

	Know the types and functions of epithelial cells

	Understand the relationship between form and function for each type of epithelium.

	Compare the structures and functions of the various types of connective tissues

	Know how epithelial and connective tissues combine to form four types of membranes, and specify the functions of each.

	Know the three types of muscle tissue and the distinctive structural features of each.

	Know the basic structure and role of neural tissue.

	Understand how injuries affect the tissues of the body.


	Suggested Strategies
	· Familiarize students with the major tissue types and their functional properties.

· Illustrate the significance of tissue-level structures for bodily function(protection, secretion, movement)

· Demonstrate how multiple tissue types combine and interact to create organs

	Suggested Assessments
	· Histology quizzes /type of tissue

· Unit test

	Suggested Resources
	· Study Guide for Essentials of Anatomy and Physiology
· Physiology Coloring Book

· Anatomy Coloring Book

· Text: Essentials of Anatomy and Phsyiology, Martini/Bartholomew 5th ed

	Suggested Tech Integration
	· Text online resource: Anatomyandphsyiology.com

· Pathguy.com

	Content Vocabulary
	· Basement membrane, blood, bone, cartilage, connective tissue, epithelium, fibroblasts, gap junction, gland cells, histology, inflammation, lymph, macrophage, mucous membrane, muscle tissue, neural tissue, neuron, serous membrane, stem cells, tissue

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


 Integumentary System
	Essential Understandings: 

1. The hierarchical organization of living thing is fundamental to life. 

2. Living things arise from increasingly complex levels of structural and functional organization.

3. Each level influences and is influenced by the others.

	Content Standards:

1. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable(homeostatic), despite changes in the outside environment.

2. Organisms have a variety of mechanisms to combat disease.


	Essential Question: How do the skin and its accessory organs protect, synthesize and store nutrients, and respond to stimuli from the external environment in order to maintain homeostasis in the human body.

	

	Learning Goals: Students will:

	Know the main structural features of the epidermis, and Understand their functional significance

	Understand what accounts for individual differences in skin color and the response of melanocytes to sunlight exposure

	Know the interaction between sunlight and vitamin D3 production.

	Know the structure and functions of the dermis

	Know the structure and functions of the hypodermis.

	Understand the production and structural basis of hair

	Identify the various kinds of glands in the skin and identify their secretions.

	Understand the production and structure of nails.

	Understand how the skin responds to injury and repair.

	Identify the types of skin cancer and mechanisms to prevent skin cancer.


	Suggested Strategies
	· Use of models for skin, hair and nail

· Skin lab activities:  Two point discrimination lab activity

· Localization Lab Activity

· Adaptation Lab activity

	Suggested Assessments
	· Quiz on layers of epidermis, dermis, and hypodermis

· Quiz on hair and nail formation and structure

· Quiz on skin injury and repair including the types of burns

· Unit test

	Suggested Resources
	· Applications Manual for Fundamentals of Anatomy and Physiology
· Study Guide, for Essentials of Anatomy and Physiology
· The Anatomy Coloring Book

· Text: Essentials of Anatomy and Physiology, Martini/Bartholomew 5th ed

	Suggested Tech Integration
	· Online text resource: www.anatomyandphysiology.com 

· Pathguy.com

	Content Vocabulary
	· Cutaneous membrane, dermis, epidermis, hair, hair follicle, integument, keratin, melanin, nail, sebaceous glands, stratum germinativum, subcutaneous layer

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


 Skeletal System
	Essential Understandings: 

1. The hierarchical organization of living thing is fundamental to life. 

2. Living things arise from increasingly complex levels of structural and functional organization.

3. Each level influences and is influenced by the others.

	Content Standards:

1. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable(homeostatic), despite changes in the outside environment.

2. Organisms have a variety of mechanisms to combat disease.


	Essential Question:  How does the skeleton along with its cartilages, joints, ligaments and other connective tissues provide support, storage, blood cell production, protection, and leverage in order to maintain homeostasis of the human body?

	

	Learning Goals: Students will:

	Know the primary functions of the skeletal system.

	Classify bones according to shape, and compare the structures and functions of compact and spongy bone.

	Compare the mechanisms of intramembranous ossification and endochondral ossification.

	Know the remodeling and homeostatic mechanisms of the skeletal system.

	Know the components and functions of the axial and appendicular skeletons.

	Identify the structural differences between the bones of the skull, vertebra, and thoracic cage.

	Identify the structural differences of the pectoral and pelvic girdles and Know their various functions

	Contrast the major categories of joints, and link their structural features to joint functions.                                                                         

	Understand the functional relationships between the skeletal system and other body systems.


	Suggested Strategies
	· Use model of human skeleton and models of bones

	Suggested Assessments
	· Histology of bone and bone formation quiz

· Individual quizzes on axial and appendicular skeleton

· Carpal Tunnel Mock Trial Defense argument

	Suggested Resources
	· Applications Manual to Fundamentals of Anatomy and Physiology
· Study Guide to Essentials of Anatomy and Physiology
· The Living Body: Bones and Joints video

· Assignment Discovery: Broken Bones video

· Text: Essentials of Anatomy and Physiology, Martini/Bartholomew, 5th ed

	Suggested Tech Integration
	· Online text resource ; Anatomyandphysiology.com

	Content Vocabulary
	· Amphiarthrosis, appendicular skeleton, articulation, axial skeleton, bursa, compact bone, diaphysis, epiphysis, fracture, ligament, marrow, meniscus, ossification, osteoblast, osteoclast, osteocyte, osteon, periosteum, spongy bone, synarthrosis, synovial fluid

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Muscular System
	Essential Understandings: 

1. The hierarchical organization of living thing is fundamental to life. 

2. Living things arise from increasingly complex levels of structural and functional organization. Each level influences and is influenced by the others.

3. Each level influences and is influenced by the others.

	Content Standards:

1. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively   stable (homeostatic), despite changes in the outside environment.

2. Organisms have a variety of mechanisms to combat disease.


	Essential Question:  How do skeletal muscles, functioning as an organ, produce movement of the skeleton, maintain posture and body position, support soft tissues, guard entrances and exits, and maintain body temperature. 

	

	Learning Goals: Students will:

	Specify the functions of skeletal muscle tissue.

	Know the organization of muscle at the tissue level.

	Identify the structural components of a sarcomere.

	Understand the key steps involved in the contraction of a skeletal muscle fiber beginning at the neuromuscular junction.

	Know the mechanisms by which muscles obtain the energy to power contractions.

	Distinguish between aerobic and anaerobic endurance.

	Understand how the name of a muscle can help identify its location, appearance, or function.

	Identify the main axial and appendicular muscles of the body together with their origins, insertions, and actions.

	Understand the functional relationships between the muscular system and other organ systems.


	Suggested Strategies
	·  Use of Models of the muscle groups

· Chicken Wing Lab activity

	Suggested Assessments
	· Quiz on microanatomy of muscle fiber

· Quiz on physiology of muscle contraction

· Creatine Phosphate Paper

· “Absolute Abs” Mock Trial Defense argument

· Quizzes on axial and appendicular muscle groups

· Unit test

	Suggested Resources
	· Applications Manual for Fundamentals of Anatomy and Physiology
· Study Guide for Essentials of Anatomy and Physiology
· The Physiology Coloring Book

· The Anatomy Coloring Book

· The Living Body: Muscles Video

· The Anatomy of Movement – Gunther von Hagens DVD

· Text: Essentials of Anatomy and Physiology, Martini/Bartholomew, 5th ed

	Suggested Tech Integration
	· Online Resource to text:  Anatomyandphysiology.com

· Animated Tutorial: Interactive Physiology: Skeletal Muscle

	Content Vocabulary
	· Anaerobic, complete tetanus, cross-bridges, glycolysis, insertion, isometric contraction, isotonic contraction. lactic acid, motor unit, myofilaments, myoglobin, neuromuscular junction, origin, prime mover, sarcomere, sarcoplasmic reticulum, synergist, tendon, transverse tubules

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


 Nervous System
	Essential Understandings: 

1. The hierarchical organization of living thing is fundamental to life. 
2. Living things arise from increasingly complex levels of structural and functional organization. 

3. Each level influences and is influenced by the others Each level influences and is influenced by the others.

	Content Standards:

1. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable(homeostatic) despite changes in the outside environment.
2. Organisms have a variety of mechanisms to combat disease.


	Essential Question:  How do the central nervous system and the peripheral nervous system coordinate their interactions to maintain a homeostatic environment in the human body?

	

	Learning Goals: Students will:

	Know the two major anatomical divisions of the nervous system, and list their general functions.

	Distinguish between neurons and neuroglia on the basis of structure and function

	Know the events involved in the generation and propagation of an action potential

	Know the structure of a synapse, and understand the mechanism of nerve impulse transmission at a synapse.

	Know the three meningeal layers that surround the central nervous system.

	Know the roles of gray matter and white matter in the spinal cors.

	Know the major regions of the brain and the locations and functions of each.

	Know the steps in a reflex arc.

	Know how the nervous system interacts with each of the other organ systems


	Suggested Strategies
	· Lab activities:  sheep brain dissection

· Reflec arc lab activity

· Response Time Lab activity

· Models of the brain and spinal cord

· Spinal cord slide lab activity

	Suggested Assessments
	· Microanatomy of neuron and types of neuron quiz

· Brain quiz

· Spinal cord quiz

· “Motorcycle Man” simulation of Clinical assessment

· “Crazy in Love” article review

· TeenAge Brain Essay

· Unit Test

	Suggested Resources
	· Applications for Essentials of Anatomy and Physiology
· Study Guide for Essentials of Anatomy and Physiology
· PBS video series “The Secret Life of the Brain”

· Text: Essentials of Anatomy and Physiology, Martine/Bartholomew, 5th ed

	Suggested Tech Integration
	· Sheep Brain dissection simulation lab

· Online Text: Anatomyandphysiology.com

· Animated Tutorial : interactive physiology: Nervous System

	Content Vocabulary
	· Action potential, autonomic nervous system, axon, cerebellum, cerebrospinal fluid, cerebrum, cranial nerves, diencephalon, ganglion/ganglia, hypothalamus, limbic system, medulla oblongata, membrane potential, meninges, midbrain, myelin, nerve plexus, neuroglia, neurotransmitter, parasympathetic division, polysynaptic reflex, postganglionic fiber, preganglionic neuron, pons, reflex, somatic nervous system, spinal nerves, sympathetic division, synapse, thalamus

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


The Cardiovascular System: the Blood
	Essential Understandings: 

1. The hierarchical organization of living thing is fundamental to life. 

2. Living things arise from increasingly complex levels of structural and functional organization.

3. Each level influences and is influenced by the others.

	Content Standards:

1. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively   stable (homeostatic), despite changes in the outside environment.

2. Organisms have a variety of mechanisms to combat disease.


	Essential Question:  How is the blood, which is the specialized connective tissue, able to transport dissolved gases, nutrients hormones and metabolic waste, regulate the pH of interstitial fluids, restrict fluid lossdefend against toxins and pathogens, and stabilize body temperature?

	

	Learning Goals: Students will:

	Know the components and major functions of blood, and list the physical characteristics of blood

	Know the composition and function of plasma.

	Know the characteristics and functions of red blood cells.

	Know the structure and function of hemoglobin.

	Indicate how red blood cell components are recycled, and understand erythropoiesis.

	Know the factors that determine a person’s blood type, and understand why blood types are important.

	Categorize the various white blood cells on the basis of their structures and functions and know the factors that regulate their production.

	Know the structure, function, and production of platelets.

	Know the mechanisms that control blood loss after an injury.


	Suggested Strategies
	· Blood smear lab activity

· Blood typing lab activity

	Suggested Assessments
	· Anemia Essay

· “Block the Bleed” article summary

· Red Blood Cell, white blood cell quiz

	Suggested Resources
	· Applications Manual for Essentials of Anatomy and Physiology
· Study Guide for Essentials of Anatomy and Physiology
· The Anatomy of Circulation: Gunther von Hagens DVD

· The Anatomy Coloring Book

· The Physiology Coloring Book

· Text:  Essentials of Anatomy and Physiology, Martini/Bartholomew, 5th ed

	Suggested Tech Integration
	· Online Text : Anatomyandphysiology.com

· Animated Tutorial: Interactive Physiology: Cardiovascular

	Content Vocabulary
	· Blood, cardiovascular system, coagulation, embolus, erythrocyte, fibrin, fibrinolysis, hematocrit, hemoglobin, hemopoiesis, hemostasis, leukocyte, plasma, platelets, serum

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


 The Cardiovascular System: The Heart
	Essential Understandings: 

1. The hierarchical organization of living thing is fundamental to life. 

2. Living things arise from increasingly complex levels of structural and functional organization.

3. Each level influences and is influenced by the others.

	Content Standards:

1. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable(homeostatic) despite changes in the outside environment
2. Organisms have a variety of mechanisms to combat disease.


	Essential Question:  How do the structural characteristics and the physiological mechanisms that regulate the activities of the heart meet the body’s ever-changing needs.

	

	Learning Goals: Students will:

	Know the anatomy of the heart, the structure of the pericardium, and the heart wall.

	Be able to trace the flow of blood through the heart, identifying the major blood vessels, chambers , and heart valves.

	Understand the events of an action potential in cardiac muscle.

	Know the conducting system of the heart, and identify the electrical events recorded in an electrocardiogram.

	Know the events of the cardiac cycle, and relate the heart sounds to specific events in this cycle.

	Define cardiac output, know the factors that influence heart rate and stroke volume.

	Understand how adjustments in stroke volume and cardiac output are coordinated at different levels of physical activity.


	Suggested Strategies
	· Dissection of sheep heart lab activity

· Models of heart

	Suggested Assessments
	· Heart Quiz

· Path of blood flow quiz

· Conducting system quiz

	Suggested Resources
	· Applications for Fundamentals of Anatomy and Physiology
· Study Guide for Essentials of Anatomy and Physiology
· The Anatomy Coloring Book

· The Physiology Coloring Book

· Text:  Essentials of Anatomy and Physiology, Martini/Bartholomew, 5th ed.

	Suggested Tech Integration
	· Online Text: Anatomyandphysiology.com

· Heart Surgery simulation activity

· Animated Tutorial: Interactive Physiology: Cardiovascular

	Content Vocabulary
	· Artioventricular valve, atrium, cardiac cycle, cardiac output, diastole, electrocardiogram, endocardium, epicardium, intercalated disc, myocardium, pericardium, purkinje fibers, sinoatrial node, systole, ventricle

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


 The Cardiovascular System: Blood Vessels and Circulation

	Essential Understandings: 

1. The hierarchical organization of living thing is fundamental to life. 

2. Living things arise from increasingly complex levels of structural and functional organization.

3. Each level influences and is influenced by the others.

	Content Standards:

1. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable (homeostatic) despite changes in the outside environment
2. Organisms have a variety of mechanisms to combat disease


	Essential Question:  How do the structure and function of arteries, capillaries, and veins maintain the distribution of gases, nutrients, and metabolic wastes in order to maintain homeostasis in the human body.

	

	Learning Goals: Students will:

	Distinguish among the types of blood vessels based on their structure and function

	Understand the mechanisms that regulate blood flow through blood vessels.

	Discuss the mechanisms that regulate movement of fluids between capillaries and interstitial spaces.

	Know the control mechanisms that interact to regulate blood flow and pressure in tissues

	Understand how the activities of the cardiac, vasomotor, and respiratory centers are coordinated to control blood flow through tissues.

	Understand how the cardiovascular system responds to the stresses of exercise and hemorrhage.

	Know the three general functional patterns in the pulmonary and systemic circuits.

	Identify the differences between fetal and adult circulation patterns, and Know the changes in the patterns of blood flow that occur at birth.

	Know how the cardiovascular system interacts with the other organ systems.


	Suggested Strategies
	· Models of the artery and vein

· Arteriosclerosis: Clinical Note

· Blood Pressure lab activity

	Suggested Assessments
	· Quiz on types of blood vessels

· Quiz on regulation of blood flow

· Quiz on response to stresses of exercise and hemorrhage

· Quiz on pulmonary and systemic circuits

· Unit test

	Suggested Resources
	· Applications Manual  to Fundamentals of Anatomy and Physiology
· Study Guide of Essentials of Anatomy and Physiology
· The Anatomy Coloring Book

· The Physiology Coloring Book

· Text:  Essentials of Anatomy and Physiology, Martini/Bartholomew, 5th ed.

	Suggested Tech Integration
	· Animated Tutorial: Interactive Physiology - Cardiovascular

	Content Vocabulary
	· Anastomosis, arteriole, artery, blood pressure, capillary, hepatic portal system, peripheral resistance, pulmonary circuit, pulse pressure, respiratory pump, systemic circuit, valve, vasoconstriction, vasodilation, vein, venule

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


The Endocrine System

	Essential Understandings: 

1. The hierarchical organization of living thing is fundamental to life. 

2. Living things arise from increasingly complex levels of structural and functional organization.

3. Each level influences and is influenced by the others.

	Content Standards:

1. As a result of the coordinated structures and functions of rogan systems, the internal environment of the human body remains relatively stable (homeostatic), despite changes in the outside environment.
2. Organisms have a variety of mechanisms to combat disease.


	Essential Question: How do the interactions between the nervous and endocrine systems maintain homeostasis in the human body?

	

	Learning Goals: Students will:

	Understand the role of cellular communication in homeostasis, and know the complementary roles of the endocrine and nervous systems.

	Contrast the major structural classes of hormones, and Understand the general mechanisms of hormonal action on target organs.

	Know the location, hormones, and functions of the pituitary gland.

	Know the location, hormones, and functions of the thyroid glands.

	Know the location, hormones, and functions of the parathyroid glands.

	Know the location hormones, and functions of the suprarenal glands

	Know the location of the pineal gland, and discuss the functions of the hormone it produces.

	Know the location, hormones, and functions of the pancreas.

	Know the functions of the hormones produced by the kidneys, heart, thymus, testes, ovaries, and adipose tissue.

	Understand how hormones interact to produce coordinated physiological responses.


	Suggested Strategies
	· Use of concept maps 

· Examples of physiological regulation of glucose, electrolytes, skeletal growth, blood pressure

· Use of Clinical notes: Diabetes Insipidus; Diabetes Mellitus; Hormones and Athletic Performance; Endocrine Disorders

	Suggested Assessments
	· Quiz on each gland,  the associated hormone, target, specific action

· Essay on a Specific Endocrine Disorder

	Suggested Resources
	· Application Manual to Fundamentals of Anatomy and Physiology
· Study Guide to Essentials of Anatomy and Physiology
· Physiology Coloring Book

· Anatomy Coloring Book

· Text:  Essentials of Anatomy and Physiology, Martini/Bartholomew, 5th ed

	Suggested Tech Integration
	· Online text : Anatomyandphysiology.com

· Interactive physiology: Endocrine System

	Content Vocabulary
	· Endocrine cell, first messenger, general adaptation syndrome, glucagon, hormone, hypophyseal portal system, hypophysis, insulin, pancreas, peptide hormone, pituitary gland, secondary messenger, steroid hormone, suprarenal cortex, suprarenal medulla

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values
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