



Anatomy & Physiology
SCIENCE AND ENGINEERING PRACTICES

NOTE: Scientific investigations should always be done in the context of content knowledge expected in this course. The standard describes how students should learn and demonstrate knowledge of the content outlined in the other standards. 

Standard H.AP.1: The student will use the science and engineering practices, including the processes and skills of scientific inquiry, to develop understandings of science content. 

H.AP.1A. Conceptual Understanding: The practices of science and engineering support the development of science concepts, develop the habits of mind that are necessary for scientific thinking, and allow students to engage in science in ways that are similar to those used by scientists and engineers. 

Performance Indicators: Students who demonstrate this understanding can: 

H.AP.1A.1 Ask questions to (1) generate hypotheses for scientific investigations, (2) refine                   models, explanations, or designs, or (3) extend the results of investigations or challenge scientific arguments or claims. 

H.AP.1A.2 Develop, use, and refine models to (1) understand or represent phenomena, processes, and relationships, (2) test devices or solutions, or (3) communicate ideas to others. 

H.AP.1A.3 Plan and conduct controlled scientific investigations to answer questions, test hypotheses, and develop explanations: (1) formulate scientific questions and testable hypotheses based on credible scientific information, (2) identify materials, procedures, and variables, (3) use appropriate laboratory equipment, technology, and techniques to collect qualitative and quantitative data, and (4) record and represent data in an appropriate form. Use appropriate safety procedures. 

H.AP.1A.4 Analyze and interpret data from informational texts and data collected from investigations using a range of methods (such as tabulation, graphing, or statistical analysis) to (1) reveal patterns and construct meaning, (2) support or refute hypotheses, explanations, claims, or designs, or (3) evaluate the strength of conclusions. 

H.AP.1A.5 Use mathematical and computational thinking to (1) use and manipulate appropriate metric units, (2) express relationships between variables for models and investigations, and (3) use grade-level appropriate statistics to analyze data. 

H.AP.1A.6 Construct explanations of phenomena using (1) primary or secondary scientific evidence and models, (2) conclusions from scientific investigations, (3) predictions based on observations and measurements, or (4) data communicated in graphs, tables, or diagrams. 
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SCIENCE AND ENGINEERING PRACTICES (CONTINUED)
H.AP.1A.7 Construct and analyze scientific arguments to support claims, explanations, or designs using evidence and valid reasoning from observations, data, or informational texts. 
H.AP.1A.8 Obtain and evaluate scientific information to (1) answer questions, (2) explain or describe phenomena, (3) develop models, (4) evaluate hypotheses, explanations, claims, or designs or (5) identify and/or fill gaps in knowledge. Communicate using the conventions and expectations of scientific writing or oral presentations by (1) evaluating grade-appropriate primary or secondary scientific literature, or (2) reporting the results of student experimental investigations. 

H.AP.1B. Conceptual Understanding: Technology is any modification to the natural world created to fulfill the wants and needs of humans. The engineering design process involves a series of iterative steps used to solve a problem and often leads to the development of a new or improved technology. 

Performance Indicators: Students who demonstrate this understanding can: 

H.AP.1B.1 Construct devices or design solutions using scientific knowledge to solve specific problems or needs: (1) ask questions to identify problems or needs, (2) ask questions about the criteria and constraints of the device or solutions, (3) generate and communicate ideas for possible devices or solutions, (4) build and test devices or solutions, (5) determine if the devices or solutions solved the problem and refine the design if needed, and (6) communicate the results.

Anatomy & Physiology
Introduction to Anatomy
Standard H.AP.2: The student will be able to explain function by referring to structure, and to explain structure by referring to function while using correct anatomical terms.
. 

H.AP.2A. Conceptual Understanding: Anatomy refers to the study of the structure and shape of the body and other body parts, along with their relationship to each other. The word Anatomy is derived from the Greek words ‘tomy’ meaning to cut and ‘ana’ meaning apart. Physiology refers to the study of how the body and body parts function or work. It is also derived from the Greek; ‘physio’ meaning nature, ‘ology’ meaning the study of. Anatomy and physiology have an intrinsic relationship to each other and often the two divisions are studied as one whole unit, in much the same way as the body forms a whole unit while physiology gives purpose to it.
Performance Indicators: Students who demonstrate this understanding can:

H.AP.2A.1 Construct explanations to distinguish between anatomy and physiology, describe organ systems and terminology of anatomy and physiology.
H.AP.2A.2 Develop and use models to investigate the body cavities, the subdivisions of each cavity, and the organs within each area.
H.AP.2A.3 Plan and conduct controlled scientific investigations to use correct anatomical terminology when discussing body structures, sections, and regions.
H.AP.2B. Conceptual Understanding: Homeostasis is a term which describes the body’s ability to maintain a mostly stable internal environment even when faced with external changes. Examples of processes which maintain homeostasis include the regulation of body temperature, such as the act of perspiration when the weather is hot in an effort to cool the body, regulation of heart rate, blood pressure and respiration rate, and the blood levels of oxygen, carbon dioxide, glucose and other minerals.
Performance Indicators: Students who demonstrate this understanding can:

H.AP.2B.1 Construct devices or design solutions using scientific knowledge to describe the body mechanisms that maintain homeostasis.
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Tissue and Integument

Standard H.AP.3: The student will be able to identify and describe the function of the four basic tissue types found in the human body.
H.AP.3A. Conceptual Understanding: A compound light microscope is used to examine tissue. The parts of a compound microscope consist of the ocular lens, coarse adjustment knob, fine adjustment knob, diaphragm, revolving nosepiece stage, body tube, scanning objective, low power objective, high power objective, stage clips.
Performance Indicators: Students who demonstrate this understanding can:

H.AP.3A.1 Develop and use models to identify and describe the parts of a compound light microscope.  
H.AP.3B. Conceptual Understanding: There a 4 major tissue types found in the human body which are epithelial, muscular, connective, and nervous tissue. 
Performance Indicators: Students who demonstrate this understanding can:

H.AP.3B.1 Analyze and interpret data collected from investigations to describe the microscopic anatomy, location, and functional roles of the basic tissue types: epithelial, muscular, connective, and nervous.

H.AP.3C. Conceptual Understanding:  The integument (skin) is the external covering of the body and serves a variety of functions. The skin is composed of 2 kinds of tissue: epidermis and dermis each which are composed of several different layers. 
Performance Indicators: Students who demonstrate this understanding can:
H.AP.3C.1 Analyze and interpret data collected from investigations to describe the microscopic anatomy, location, and functional roles of the skin layers and accessory structures.
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Skeletal System and Articulations

Standard: H.AP.4: The student will be able to explain how the skeletal system functions to support the body.
H.AP.4A. Conceptual Understanding: Bone is a dense type of connective tissue impregnated with inorganic salts mainly the salts of calcium such as calcium phosphate, calcium carbonate etc. The organic portion of the bone constitutes one third (1/3) and the inorganic salt component constitutes two third (2/3). The inorganic salts are mainly responsible for rigidity and hardness, which make bone resist compression caused by the forces of weight and impact. The organic connective tissue portion of the bone makes it resilient and thus the bone can afford resistance to tensile forces. In strength bone is comparable to iron and steel. Bone forms an important component of the human body skeleton. Because of its rigidity and hardness, it provides the strength and form necessary to keep the human body in its shape. It also protects the delicate organs vital for life, for example the skull protects the brain and the ribcage protects heart and lungs.
Performance Indicators: Students who demonstrate this understanding can:

H.AP.4A.1 Develop, use, and refine models to explain the general functions of bone and the skeletal system.
H.AP.4A.2 Analyze and interpret data collected from investigations to describe the histology and structure of a long bone.  

H.AP.4A.3 Ask questions to have a general understanding of the physiology of bone formation, growth, remodeling, and repair.
H.AP.4A.4 Develop, use, and refine models to locate and identify the bones and major features/markings of the bones that comprise the axial and appendicular skeleton.

H.AP.4B. Conceptual Understanding: A Joint is a junction between two or more bones or cartilages. It is a device to permit movements in a hard and rigid skeleton. Joints are formed in such a way that they keep a balance between the movement, stability and strength of human skeleton. However there are some types of joints where movements are sacrificed for stability and in other cases the stability is sacrificed for movements. For example the shoulder joint and hip joint are both ball and socket joints but shoulder joint is more mobile and less stable while hip joint is more stable and less mobile. Also there are certain types of joints where motion does not occur. These joints are called immovable joints and are primarily meant for growth and they permit molding during childbirth.
Anatomy & Physiology

Skeletal System and Articulations (continued)

Performance Indicators: Students who demonstrate this understanding can:

H.AP.4B.1 Develop, use, and refine models to describe the structure and function of several different types of joints in the body.
H.AP.4B.2 Analyze and interpret data from informational texts to name and describe several different types of body movements.
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Muscular System
Standard: H.AP.5 The student will be able to explain how the muscular system functions to move the body.
H.AP.5A. Conceptual Understanding: The main function of the muscular system is movement. Muscles are the only tissue in the body that have the ability to contract and therefore move the other parts of the body.  Related to the function of movement is the muscular system’s second function: the maintenance of posture and body position. Muscles often contract to hold the body still or in a particular position rather than to cause movement. The muscles responsible for the body’s posture have the greatest endurance of all muscles in the body—they hold up the body throughout the day without becoming tired.  Another function related to movement is the movement of substances inside the body. The cardiac and visceral muscles are primarily responsible for transporting substances like blood or food from one part of the body to another.  The final function of muscle tissue is the generation of body heat. As a result of the high metabolic rate of contracting muscle, our muscular system produces a great deal of waste heat. Many small muscle contractions within the body produce our natural body heat. When we exert ourselves more than normal, the extra muscle contractions lead to a rise in body temperature and eventually to sweating.
Performance Indicators: Students who demonstrate this understanding can:

H.AP.5A.1 Develop, use, and refine models to name and describe the major parts of a skeletal muscle fiber.

H.AP.5A.2 Analyze and interpret data from informational texts to explain the major events of a skeletal muscle fiber contraction as discussed in the Sliding Filament Theory.

H.AP.5A.3 Plan and conduct controlled scientific investigations to distinguish between a twitch and a sustained contraction. 

H.AP.5A.4 Obtain and evaluate scientific information to compare the structures and function of skeletal, cardiac, and smooth muscle.

H.AP.5A.5 Develop, use, and refine models to identify and name the major muscles of the human body.

H.AP.5A.6 Construct devices or design solutions using scientific knowledge to identify and discuss the role of muscle origins and insertions.
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Nervous and Endocrine System
Standard H.AP.6: The student will be able to explain how the nervous and endocrine systems function in the human body.
H.AP.6A. Conceptual Understanding: Nervous system is the chief controlling and coordinating system of the body. It controls and regulates all activities of the body, whether voluntary or involuntary, and adjusts the individual (organism) to the given surroundings. This is based on the special properties of sensitivity, conductivity and responsiveness of the nervous system. The protoplasmic extensions of the nerve cells form the neural pathways called nerves. The nerves resemble the electricity wires. Like the electric current flowing through the wires, the impulses (sensory and motor) are conducted through the nerves. The sensory impulses are transmitted by the sensory (afferent) nerves from the periphery (skin, mucous membranes, muscles, tendons, joints, and special sense organs) to the central nervous system (CNS). The motor impulses are transmitted by the motor (efferent) nerves from the central nervous system to the periphery (muscles and glands). Thus the CNS is kept continuously informed about the surroundings (environment) through various sensory impulses, both general and special. The CNS in turn brings about necessary adjustment of the body by issuing appropriate orders which arc passed on as motor impulses to the muscles, vessels, viscera and glands. The adjustment of the organism to the given surroundings is the most important function of the nervous system, without which it will not be possible for the organism to survive
Performance Indicators: Students who demonstrate this understanding can:

H.AP.6A.1 Ask questions to describe the general structure and function of the different neuron and neuroglia types.
H.AP.6A.2 Obtain and evaluate scientific information to explain the steps involved in the production and conduction of a nerve impulse (resting membrane potential, graded potential, action potential, refractory period, summation)
H.AP.6A.3 Construct explanations of phenomena to discuss factors that affect the speed of a nerve impulse including axon size, continuous and saltatory propagation.  

H.AP.6A.4 Plan and conduct controlled scientific investigations to name the parts of a reflex arc, and describe the function of each part. Discuss the different types of reflexes.

H.AP.6A.5 Develop, use, and refine models to name the major landmarks and functions of the brain.  
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Nervous and Endocrine System (continued)

H.AP.6A.6 Analyze and interpret data from informational texts to name the major nerves of the peripheral nervous system (cranial nerves, cervical plexus, brachial plexus, lumbosacral plexus) and give their functions.
H.AP.6A.7 Obtain and evaluate scientific information to describe the parts and functions of the spinal cord.
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Nervous and Endocrine System (continued)

H.AP.6B. Conceptual Understanding: The endocrine system includes all of the glands of the body and the hormones produced by those glands. The glands are controlled directly by stimulation from the nervous system as well as by chemical receptors in the blood and hormones produced by other glands. By regulating the functions of organs in the body, these glands help to maintain the body’s homeostasis. Cellular metabolism, reproduction, sexual development, sugar and mineral homeostasis, heart rate, and digestion are among the many processes regulated by the actions of hormones.
Performance Indicators: Students who demonstrate this understanding can:

H.AP.6B.1 Plan and conduct controlled scientific investigations to describe the parts and function of the ear. 
H.AP.6B.2 Plan and conduct controlled scientific investigations to describe the parts and function of the eye.
H.AP.6B.3 Obtain and evaluate scientific information to name and describe the location of the major endocrine glands, list the hormones they secrete and their function. 
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Cardiovascular, Respiratory and Lymphatic System
Standard H.AP.7 The student will be able to describe the structure of the heart, blood vessels, blood, and the flow of blood throughout the body; describe the structure of the lungs and the mechanics of breathing, exchange of respiratory gases and the regulation of respiration; and describe the structure of the lymph system, the function, formation and flow of the lymph.

H.AP.7A Conceptual Understanding: Every day we inhale and exhale nearly 10,000 L of air. This accomplishes two things—it supplies the body with the oxygen it needs to oxidize food and release energy, and it expels carbon dioxide, the major waste product of that process. The respiratory system is beautifully engineered for its function. Its alveoli are flushed with new air more than 15,000 times each day and the alveolar walls are so indescribably thin that red blood cells moving single-file through the pulmonary capillaries can make the gaseous “swaps” with the air-filled alveoli within a fraction of a second. Although every cell in the body depends on this system for the oxygen it needs to live, the respiratory system works with the cardiovascular to deliver the oxygen to the cells.
Performance Indicators: Students who demonstrate this understanding can:

H.AP.7A.1 Develop, use, and refine models to analyze the structure and function of the lungs and respiratory system.
H.AP.7A.2 Plan and conduct controlled scientific investigations to contrast inspiration and expiration and explain how gas exchange occurs in the lung tissue at the alveoli and cell.
H.AP.7A.3 Construct and analyze scientific arguments to describe the mechanisms in breathing control.
H.AP.7B Conceptual Understanding: The interaction between the respiratory and cardiovascular systems is so intimate that these two systems are inseparable. Respiratory system organs, as important as they are, can make only the external gas exchanges, those that occur in the lungs. Although all body cells depend on the respiratory system to provide needed oxygen, they pick up that oxygen not from the lungs but from the blood. Thus, without blood to act as the intermediary and the heart and blood vessels to act as the hardware to pump the blood around the body, all the efforts of the respiratory system would be useless.
Performance Indicators: Students who demonstrate this understanding can:
H.AP.7B.1 Develop a model of the structure of the heart and describe how blood flows through the heart, including the electrical conduction system.
Anatomy & Physiology

Cardiovascular, Respiratory and Lymphatic System (continued)

H.AP.7B.2 Obtain and evaluate scientific information to describe the types of blood and blood vessels; explain their function.

H.AP.7C Conceptual Understanding: In the course of circulating blood to all parts of the body, the circulatory system loses some fluid via diffusion from the capillaries. This “leaked” fluid forms the interstitial fluid that bathes and nourishes our cells. The interstitial fluid is also where our cells dispose of metabolic waste. As this fluid is taken up, it becomes lymph, which is cleansed as it goes through lymph nodes on it return to the circulatory system.
Performance Indicators: Students who demonstrate this understanding can:
H.AP.7C.1 Analyze and interpret data from informational texts to identify the lymphatic system components and their function.
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Digestive and Urinary System

Standard H.AP.8: Students shall describe the anatomy and physiology of the digestive and the urinary system.
H.AP.8A. Conceptual Understanding: Many medical professionals and organizations refer to the digestive system and urinary system together because of how these systems work with each other. The digestive system breaks down food for the nutrients the body needs, and then the excretory system, which includes the urinary system, gets rid of waste. Each system has its own set of organs, but they are connected through the processes they perform. 
Performance Indicators: Students who demonstrate this understanding can:

H.AP.8A.1 Develop and use models to identify, locate and describe the general functions of the major organs of the digestive system.
H.AP.8A.2 Analyze and interpret data collected from investigations to describe the structure of the wall of the alimentary canal.

H.AP.8A.3 Obtain and evaluate scientific information to describe disorders associated with the digestive system.

H.AP.8A.4 Develop and use models to identify the components of the urinary system.
H.AP.8B. Conceptual Understanding: Digestion begins through the intake of food, which enters through the mouth and travels down the esophagus to the stomach, small intestine, and large intestine. Acids in the stomach break down the food, and it travels to the small intestine, where enzymes break it down further and nutrients are absorbed. The remaining solid waste goes to the large intestine. Liquids absorbed through the walls of the small and large intestines are carried through the circulatory system and into part of the urinary system. This process is how the body absorbs nutrition from food. Everything that is broken down is sent to the kidneys through the blood. After the kidneys have filtered out the liquid waste, it goes to the bladder to be disposed of through the urine. 
H.AP.8B.1 Obtain and evaluate scientific information to list and describe the enzymes the digestive organs and glands secrete.
H.AP.8B.2 Analyze and interpret data collected from investigations to explain how the products of digestion are absorbed.
H.AP.8B.3 Construct explanations of phenomena to explain the process of cellular respiration as it relates to carbohydrates, lipids, and proteins.
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Digestive and Urinary System (continued)

H.AP.8B.4 Analyze and interpret data collected from investigations to trace the filtrate through the kidney, describing the process in terms of secretion and reabsorption.
H.AP.8B.5 Analyze and interpret data from informational texts to name the tubular components of the nephron in order that the filtrate passes through.
H.AP.8B.6 Obtain and evaluate scientific information to describe the Bowman’s Capsule and the glomerulus.
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