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Biological and Physical Sciences Department

COURSE NUMBER: BIO 1122
COURSE TITLE: Anatomy and Physiology II
CREDITS: 4
LECTURE: 3 hours/week	LAB: 2 hours/week
PREREQUISITES: BIO 0100 or higher or placement equivalent; Placement into ENGL 1100

DESCRIPTION OF COURSE
An integrated organ-systems approach to normal anatomy & physiology with medical applications of homeostatic disruptions. Topics include: course preparation, endocrine system and glucose regulation, blood components, immunity, lymphatic system, heart anatomy and physiology, respiratory system, circulatory system, urinary system, acid-base regulation, digestive system, metabolism and nutrition, reproductive system, development and life span, and genetics. Hypothesis testing, collecting, analyzing & interpreting anatomical & physiological data from study of prosected cadavers, animal organ dissection, conducting experiments, collecting data from human volunteers, and case studies are required in laboratory. All students including those taking blended sections are required to take proctored exams and participate in on-campus laboratories.
INSTITUTIONAL LEARNING OUTCOMES:
· Increase Scientific Literacy by relating normal anatomical structures to physiological functions, and medical applications of disease for identifying and applying the use of scientific methods to advance their knowledge in contemporary society.

· Develop Critical Thinking by applying critical and creative reasoning, including diverse perspectives, to address complex problems for examining anatomical structures, interpreting physiological data, and applying anatomy & physiology in understanding pathological changes occurring in selected diseases.
COURSE LEARNING OUTCOMES:
1. Master Fundamental Concepts: Develop a deep understanding of human anatomy and physiology, including structural organization and function, system-related homeostatic mechanisms, cellular biology, and tissue classifications within the following systems: endocrine, cardiovascular, lymphatic, circulatory, respiratory, renal, digestive, metabolism, nutrition, reproductive, development, genetics.
2. Apply Scientific Knowledge: Utilize anatomical and physiological knowledge to analyze and solve real-world clinical and scientific problems, integrating principles of biology, chemistry, and physics.
3. Demonstrate Practical Skills: Exhibit proficiency in laboratory techniques, including dissection, microscopy, physiological testing, and data analysis, to explore the structure and function of body systems.
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4. Integrate Systems and Processes: Correlate the functions of various body systems - endocrine, cardiovascular, lymphatic, circulatory, urinary, digestive - understanding their interdependence and roles in maintaining homeostasis.
5. Evaluate Clinical Applications: Interpret clinical scenarios and laboratory findings to assess normal and abnormal physiological functions, applying knowledge to potential medical and therapeutic contexts.
6. Communicate Scientific Information: Employ accurate scientific terminology and effective communication skills in both written and oral formats to articulate anatomical and physiological concepts and findings.
OHIO TRANSFER 36 NATURAL SCIENCES LEARNING OUTCOMES:
1. Understand the basic facts, principles, theories, and methods of modern science.
2. Explain how scientific principles are formulated, evaluated, and either modified or validated.
3. Use current models and theories to describe, explain, or predict natural phenomena.
4. Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
5. Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
6. Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
7. Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
8. Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.
OHIO TRANSFER 36 NATURAL SCIENCE LABORATORY LEARNING OUTCOMES
1. Realistic measurements of physical quantities.
2. Data analysis, using data that are unique and/or physically authentic and that include random and/or systematic (natural) variability.
3. Interactions with experimental apparatus, and realistic manipulation of tools/ instruments and/or observed objects in space and time.
4. Synchronous feedback on safety (and consequences of unsafe actions), correctness of procedure, and progress toward experimental goals.
5. Effective interaction with the instructor at several points during each lab activity.

COURSE MATERIALS:
1. Lab Manual: titled: Biology 1122 Anatomy and Physiology II Laboratory Manual 7th edition by Reeves and Cahall.
2. Inclusive Access for Textbook (already on Blackboard for you to access): This course is using McGraw-Hill’s Inclusive Access to provide access to the eBook version of Anatomy & Physiology: An Integrative Approach (4th Edition) by Valerie O'Loughlin, Theresa Bidle, Michael McKinley. Inclusive Access also provides access to additional resources through

Connect. Instructions for accessing the resources are found at the following website: https://video.mhhe.com/watch/gMXdmFmd8hJcFCNN4y6kVv.
3. Reliable Computer Access & Blackboard: You need access to an up-to-date computer or electronic device which allows access to the course materials. You will also need reliable internet access. You may also need access to a device in order to scan documents to upload into blackboard. Information about Technology Assistance from the College can be found at: https://www.cscc.edu/go/learn-on/current-students.shtml#connecting-to-tech-assistance. A password to access Blackboard was sent to you by CSCC. If you don’t know your password, please contact IT Support at 614-287-5050 or https://www.cscc.edu/services/itsc/

STANDARDS AND METHODS FOR EVALUATION
	ASSESSMENT
	POINT VALUE

	Unit Exams: 4 @ 75 points each
	300

	Laboratory Practical Exams: 2 @ 100 points each
	200

	12 Laboratory Exercises: includes quizzes, protocols, questions, participation and full attendance each lab = 10 points
12 Preparatory lab questions due BEFORE lab = 3 points each
	120

36

	1 of 4 Case Studies: group effort with presentation in lab 12 (1 case study per group)
	24

	Weekly quizzes: 12 topics @ 10 points each
	120

	Total points
	800



FINAL GRADING SCALE
716-800 points = A 636-715 points = B 556-635 points = C 476-555 points  = D
000-475 points  = E/EN*

SPECIAL COURSE REQUIREMENTS:
Departmental policy requires that a student fully attend, complete and submit materials for at least 80% of the laboratories in a course to receive credit for this course.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.
UNITS OF INSTRUCTION, OUTCOMES AND ASSESSMENT ALIGNMENT UNIT 1
Endocrine System, Glucose & Electrolyte Homeostasis Week 1 Lecture learning Objectives:
1.0. Know the functions of the endocrine system.
1.1. Differentiate between exocrine, endocrine, and mixed glands and identify all organs and glands included in the endocrine system on cadaver, model, images.

1.2. Define hormone, list the chemical classifications of hormones and their mechanisms of actions at receptors.
1.3. Explain the anatomical and functional relationship between the hypothalamus, anterior pituitary, and posterior pituitary glands.
1.4. List the hormones released by the Anterior Pituitary Gland and describe the function and correlate to feedback loops.
1.5. List the hormones of the Posterior Pituitary Gland (oxytocin and ADH) and describe their function and correlate to feedback loops.
1.6. Correlate location, regulation, and effects of the following hormones: TRH, TSH, TH, CRH, GnRH, somatostatin, GHRH, HGH, ACTH, FSH, LH, prolactin, oxytocin, PTH, calcitonin, cortisol, aldosterone, ANF, glucagon, insulin.
1.7. List hormones secreted by the Gonads and describe their function.
1.8. Correlate target organs, regulation, and effects of insulin and glucagon from the pancreas on blood glucose homeostasis.
1.9. Correlate target organs, regulation, and effects of aldosterone from the Adrenal cortex on homeostasis of blood sodium, potassium, and water.
1.10. Correlate target organs, regulation, and effects of calcitonin from the thyroid gland and parathyroid hormone (PTH) from the parathyroid gland on blood calcium homeostasis.
1.11. Compare and contrast hypersecretion versus hyposecretion of selected hormones by identifying causes, mechanisms, and manifestations: Acromegaly, diabetes insipidus, dwarfism, giantism, hypercortisolism (Cushing’s syndrome), hyperthyroidism, hypercortisolism (Addison’s disease), primary and secondary thyroid disorders, and possibly several other diseases or disorders presented by your instructor using www.ncbi.nlm.nih.gov
1.12. Predict disruptions to the homeostatic mechanism by identifying the causes, risk factors, mechanisms, and manifestations of Type I & Type II diabetes and other disorders as described by your instructor.
Assignment: Select section from the textbook Chapter 17, video lecture presentation, and online materials contained in blackboard.

Laboratory: Laboratory manual protocol 1: Introduction, safety, endocrine system anatomy, glucose regulation and creating a standard glucose curve for identification of unknowns.
Lab Learning Outcomes:
· Understand and apply homeostatic mechanisms to endocrine disorders.
· Recognize and predict differences in hormonal patterns based on dysfunction and identify disorder based on those patterns.
· Create and utilize a standard glucose curve to determine unknown blood glucose levels.
OT 36 Lab Learning Outcomes:
· LO2: Involves data analysis using physically authentic data that includes natural variability.
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.

· LO8: Gather, comprehend, apply and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

Content Assessment Methods: lecture content quiz, Unit 1 lecture exam, Lab practical exam 1.
Blood
Week 2 Learning Objectives/Goals:
1.13. Differentiate the components/composition of blood and general functions.
1.14. Define the clinical significance of a hematocrit and understand how to measure hematocrit.
1.15. Describe the development, structure, function, and normal hemolysis (breakdown) of erythrocytes.
1.16. Identify and list the function of each of the five types of leukocytes.
1.17. Describe thromboregulation and the process of hemostasis and platelets’ role.
1.18. List the constituents and corresponding functions of plasma.
1.19. Describe the process and location of hematopoiesis.
1.20. Describe the process of erythropoiesis and the function of the hormone erythropoietin (EPO) in the feedback loop.
1.21. Differentiate between blood types in the A, B, O, and Rh systems.
1.22. Predict disruptions to the homeostatic mechanisms in blood by identifying the causes, risk factors, mechanisms, and manifestations of: sickle cell disorder, erythroblastosis fetalis and any other disorders covered by your instructor.

Assignment: Select section from the textbook Chapter 18, video lecture presentation, and online materials contained in blackboard.

Laboratory: Lab manual protocol 2: Identify blood components, measurement of hematocrit samples, case study introductions and diagnosis.
Lab Learning Outcomes:
· Recognize major cells (basophil, erythrocyte, eosinophil, lymphocyte, platelet, monocyte, neutrophil) through images.
· Measure hematocrits and determine values, then apply to terminology.
· Predict hematocrit value based on blood disorders/conditions.
· Determine syndrome/disorder of 4 case studies through given blood work results and histories and physicals.
OT 36 Lab Learning Outcomes:
· LO1: Involves realistic measurements of physical quantities.
· LO2: Involves data analysis using physically authentic data that includes natural variability.
· LO3: Includes realistic interactions with experimental apparatus, and realistic manipulation of tools/instruments/objects in space and time.
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO4: Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.

· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
· LO8: Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

Assessment Methods: lecture content quiz, Unit 1 lecture exam, Lab practical exam 1.
Lymphatic System & Immunity Week 3 Learning Objectives/Goals:
1.23. List the functions of the lymphatic system.
1.24. Describe the formation of lymph, the pathway, and drainage patterns back into the circulatory system.
1.25. Correlate the location and function of the primary versus secondary lymphatic organs and identify on models, images, cadaver.
1.26. Describe the process of non-specific (innate) immunity.
1.27. Describe the process of specific (adaptive) immunity.
1.28. List the four ways to acquire specific (adaptive) immunity.
1.29. Differentiate between types of lymphatic vessels and their functions.
1.30. Differentiate between virus, bacteria, and prions, how they spread and some examples of each.
1.31. Apply homeostatic mechanisms and predictions to disruptions by identifying causes, risk factors, mechanisms, and manifestations of AIDS, lymphedema, systemic lupus, lymphadenitis, and other disorders as determined by your instructor using www.ncbi.nlm.nih.gov

Assignment: Select section from the textbook Chapters 21 & 22, video lecture presentation, and online materials contained in blackboard.

Laboratory: Lab manual protocol 3: Lymphatic system anatomy, blood typing, R naught predictions, Case study analysis.

Lab Learning Outcomes:
· Identify lymphatic structure location and function.
· Determine blood type of 4 samples.
· Predict spread of infection using R Naught principles.
· Analysis of case studies relevant to this lab.
OT 36 Lab Learning Outcomes:
· LO2: Involves data analysis using physically authentic data that includes natural variability.
· LO3: Includes realistic interactions with experimental apparatus, and realistic manipulation of tools/instruments/objects in space and time.
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO4: Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
· LO5: Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.

· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
· LO8: Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

Content Assessment Methods: lecture content quiz, Unit 1 lecture exam, Lab practical exam 1.

UNIT 2
Cardiovascular System Heart Anatomy and Physiology Week 4 Learning Objectives/Goals:
2.0. List the functions of the cardiovascular system.
2.1. Describe the histology/microscopic anatomy of the heart (layers, coverings) and identify on models, images, cadaver, specimen.
2.2. Trace the pathway of the systemic, pulmonary, and coronary circuits.
2.3. Describe the anatomy of the heart including chambers, valves, coronary arteries and major blood vessels.
2.4. Trace the blood flow through the heart and differentiate with fetal blood flow.
2.5. Trace the electrical conduction pathway of the heart and correlate its relationship to an ECG.
2.6. Correlate the cardiac cycle with electrical and mechanical functions, structures and heart sounds.
2.7. Explain how heart rate and stroke volume impact cardiac output.
2.8. Describe the regulation and maintenance of mechanical functions (cardiac output, blood pressure, stroke volume, heart rate).
2.9. Apply homeostatic mechanisms and predictions by identifying causes, risk factors, mechanisms, and manifestations of electrical dysfunction including ventricular fibrillation, ventricular tachycardia, first, second, and third degree AV blocks, hypo and hypercalcemia and other disorders as determined by your instructor using www.ncbi.nlm.nih.gov
2.10. Apply homeostatic mechanisms and predictions to disruptions by identifying causes, risk factors, mechanisms, and manifestations of myocardial infarction (heart attack), atherosclerosis (CAD), Rheumatic heart disease, cardiomyopathy, atrial and ventricular arrhythmias and other disorders as determined by your instructor using www.ncbi.nlm.nih.gov

Assignment: Select sections from textbook chapters 19 & 20, video lecture presentations, and online materials contained in blackboard.
Laboratory: Lab manual protocols 4 & 5 covered in lab over 2 week period: Lab manual protocol 4 - Heart anatomy, sheep heart dissection, collection of heart rate data through 3 methods, heart sound determination, case studies.
Lab manual protocol 5- describe the cardiac cycle, correlate heart sounds to heart function, data collection through ECG, analyze ECGs and compare to normal, case study analysis.
Lab Learning Outcomes Lab 4:
· Dissect sheep heart and compare to models and cadaver.
· Identify external and internal heart structures and functions through dissection and comparison with cadaver, models, and images.
· Sequence blood flow through the heart using structures identified.
· Attempt to auscultate heart sounds S1 and S2 and apply to heart anatomy and function.
· Attempt to determine subjects heart rate through palpation and utilization of pulse oximetry device. Make predictions based on activity and positional changes.
· Analyze relevant case study.
Lab Learning Outcomes Lab 5:

· Correlate cardiac cycle phases with blood flow, pressure differences, valves, electrical and mechanical functions.
· Collect ECG data on student subject.
· Analyze ECG data (waveforms, intervals, segments) and compare to normal.
· Compare normal ECG waveforms with electrical and mechanical functions, then determine and match abnormal ECG’s.
· Predict mechanical function based on electrical dysfunction.
· Apply case study to heart dysfunction.
OT 36 Lab Learning Outcomes:
· LO1: Involves realistic measurements of physical quantities.
· LO2: Involves data analysis using physically authentic data that includes natural variability.
· LO3: Includes realistic interactions with experimental apparatus, and realistic manipulation of tools/instruments/objects in space and time.
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO4: Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
· LO5: Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
· LO8: Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

Content Assessment Methods: lecture content quiz, Unit 2 lecture exam, Lab practical exam 1.
Circulatory System
Week 5 Learning Objectives/Goals:
2.11. Describe blood vessel layers, general categories (veins, arteries, capillaries), and functional arterial categories (distributing, conducting).
2.12. Describe the correlation between cardiac output and peripheral resistance (arterial diameter and length) with blood pressure.
2.13. Determine how blood pressure gradient, muscle contraction, respiration, and total blood volume affect venous return.
2.14. Differentiate between systolic pressure, diastolic pressure, and pulse pressure.
2.15. Calculate pulse pressure and mean arterial pressure.
2.16. Understand the baroreceptor and chemoreceptor reflex in regulation of blood pressure and the relationship to blood flow.
2.17. Understand hemodynamics and the interrelationship with cardiac regulation, mean arterial pressure, pulse pressure, and systemic blood pressure.
2.18. Name and locate the major arteries and areas they supply.
2.19. Name and locate the major veins and areas they drain.

2.20. Correlate homeostatic mechanisms with disruptions to systemic blood pressure, cardiac output, stroke volume, and heart rate.
2.21. Apply homeostatic mechanisms and predictions to disruptions by identifying causes, risk factors, mechanisms, and manifestations of hypertension, arteriosclerosis (PAD), shock, edema, peripheral ischemia and aneurysm and other disorders determined by your instructor using www.ncbi.nlm.nih.gov
Assignment: Select sections from textbook chapter 20, video lecture presentations, and online materials contained in blackboard.

Laboratory: Lab manual protocol lab 6: Circulatory system anatomy and vessel identification, data collection and manipulation of blood pressure, case study analysis.
Lab Learning Outcomes:
· Identify major vessels on images, cadaver, and models.
· Correlate major vessels with area of distribution and drainage.
· Understand and attempt to assess blood pressure measurements at rest and with activity.
· Predict changes in blood pressure with manipulation of activity.
· Apply case study to circulatory system dysfunction.
OT 36 Lab Learning Outcomes:
· LO1: Involves realistic measurements of physical quantities.
· LO2: Involves data analysis using physically authentic data that includes natural variability.
· LO3: Includes realistic interactions with experimental apparatus, and realistic manipulation of tools/instruments/objects in space and time.
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO4: Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
· LO5: Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
· LO8: Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

Content Assessment Methods: lecture content quiz, Unit 2 lecture exam, Lab practical exam 1.
Respiratory System
Week 6 Learning Objectives/Goals:
2.22. List the functions of the respiratory system.
2.23. Correlate the structures and associated functions of the upper and lower respiratory tracts and organs found within and identify on models, images, cadaver.
2.24. Explain the process of ventilation (breathing).
2.25. Define and calculate respiratory volumes and capacities.

2.26. Discuss the mechanisms of external respiration, O2 and CO2 transport, internal and cellular respiration.
2.27. Understand the process of respiratory rhythm, regulation and CNS involvement.
2.28. Understand the difference between restrictive and obstructive disorders and correlate to compliance.
2.29. Apply homeostatic mechanisms and predictions to disruptions by identifying causes, risk factors, mechanisms, and manifestations of emphysema, asthma, ARDS, cystic fibrosis, bronchitis, cancer, TB, pneumonia. Discuss restrictive vs obstructive disorders and compliance and impact on lung function and any other disorders as determined by your instructor using www.ncbi.nlm.nih.gov
Assignment: Select sections from textbook chapter 23, video lecture presentations, and online materials contained in blackboard.

Laboratory: Lab manual protocol 7: Respiratory Anatomy, visualizing surface tension through experimentation, vital capacity data collection, respiratory rate data collection, oxygen saturation data collection, prediction of plasma pH changes with respiratory manipulation.

Lab Learning Outcomes
· Identify all structures of the respiratory system.
· Correlate surfactant with surface tension through experimentation using milk and dish detergent.
· Obtain subject's vital capacity.
· Obtain oxygen saturation using oximeter device.
· Obtain Respiratory rate using oximeter device and visualization technique.
· Predict plasma pH changes with hyperventilation, re-breathing, and intense exercise.
OT 36 Lab Learning Outcomes:
· LO1: Involves realistic measurements of physical quantities.
· LO2: Involves data analysis using physically authentic data that includes natural variability.
· LO3: Includes realistic interactions with experimental apparatus, and realistic manipulation of tools/instruments/objects in space and time.
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO4: Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
· LO5: Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
· LO8: Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.
Content Assessment Methods: lecture content quiz, Unit 2 lecture exam, Lab practical exam 2.

UNIT 3

Acid Base Balance
Week 7 Learning Objectives/Goals:
3.0 Define pH and state the normal pH range for urine and arterial blood.
3.1. Explain how the blood, respiratory, and urinary systems regulate acid-base balance and buffering systems.
3.2. Apply homeostatic mechanisms and predictions to disruptions by identifying causes, risk factors, mechanisms, and manifestations of Acid Base disorders including Respiratory Acidosis, Respiratory Alkalosis, Metabolic Acidosis and Metabolic Alkalosis.

Assignment: Select sections from textbook chapter Ch. 23, video lecture presentations, and online materials contained in blackboard.
Laboratory: Application of acid base disorders to plasma pH changes covered during lab 7 with respiratory manipulations.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
· LO8: Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.
Assessment Methods: lecture content quiz, unit 3 lecture exam, lab practical exam 2.

Urinary System
Week 8 Learning Objectives/Goals:
3.3. List the general functions of the urinary system.
3.4. Correlate the structure of the kidney, ureters, bladder, and urethra with their associated functions and identify on models, images, specimen, and cadaver.
3.5. Describe the parts of the nephron, associated blood supply, and pathway of urine.
3.6. Explain the process of urine formation by discussing glomerular filtration, tubular reabsorption and tubular secretion.
3.7. Review how the kidneys regulate water, blood pressure, electrolytes, red blood cell development, and the importance of vitamin D synthesis in homeostasis.
3.8. Discuss the process and control of micturition.
3.9. Discuss Glomerular filtration rate and correlate with autoregulation processes and hormonal regulation.
3.10. Apply homeostatic mechanisms and predictions to disruptions by identifying causes, risk factors, mechanisms, and manifestations of acute vs. chronic renal failure, glomerulonephritis, chronic uncontrolled DT1 and other disorders as determined by your instructor.

Assignment: Select sections from textbook chapter 24, video lecture presentations, and online materials contained in blackboard.

Laboratory: Lab manual protocol 8: Renal system anatomy, urinalysis data collection, application of case studies to urine volumes and concentrations, hormone effects of urine volumes and concentrations.
Lab Learning Outcomes:
· Identify urinary system structures and compare between cadaver, images, and models.
· Dissect polycystic pig kidney and compare to normal human kidney.
· Understand overall function of urinary system and glomerulus in urine production.
· Perform urinalysis on 4 samples and compare to control sample for diagnosis.
· Correlate and predict urine volume and concentration with case studies.
OT 36 Lab Learning Outcomes:
· LO1: Involves realistic measurements of physical quantities.
· LO2: Involves data analysis using physically authentic data that includes natural variability.
· LO3: Includes realistic interactions with experimental apparatus, and realistic manipulation of tools/instruments/objects in space and time.
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO4: Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
· LO5: Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
· LO8: Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

Assessment Methods: lecture content quiz, Unit 3 lecture exam, lab exam practical 2.

Digestive System
Week 9 Learning Objectives/Goals:
3.11. List the functions of the digestive system and identify all organs involved in digestion on models, cadaver and images.
3.12. Understand the general histology of the gastrointestinal tract by describing the four layers.
3.13. Correlate the structures and functions of the upper gastrointestinal tract: mouth, esophagus, and stomach with digestive and absorptive functions.
3.14. Correlate the structures of the lower gastrointestinal tract: small & large intestines with digestive and absorptive functions.
3.15. Correlate the structures of the accessory digestive organs: salivary glands, pancreas, liver and gallbladder with their associated functions.
3.16. Explain the chemical digestion and mechanisms of movement during absorption of carbohydrate, protein, fat, and cellulose including digestive enzymes or substances needed; correlate structures with enzyme producing cells, digestive action, and end-products.
3.17. Explain the nervous and hormonal control of digestion.

3.18. Apply homeostatic mechanisms and predictions to disruptions by identifying causes, risk factors, mechanisms, and manifestations of GERDS, IBS, Ulcerative colitis, Chronic gluten enteropathy, cirrhosis, hepatitis and other diseases determined by your instructor using www.ncbi.nlm.nih.gov

Assignment: Select sections from textbook chapter Ch. 26, lecture notes, video lecture presentations, and online materials contained in blackboard.
Laboratory: Lab manual protocol 9: Digestive Anatomy, application of scientific method to chemical digestion of nutrients and determining optimal digestive conditions.

Lab Learning Outcomes:
· Identify digestive system structures and compare between images, models, cadaver.
· Predict the ideal conditions for digestion of carbohydrates, proteins, fats, and cellulose using a computer simulator.
· Correlate digestive organs with enzymes and nutrients.
· Simulate emulsification of fats using vegetable oil and dish detergent.
OT 36 Lab Learning Outcomes:
· LO2: Involves data analysis using physically authentic data that includes natural variability.
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO4: Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
· LO5: Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
· LO8: Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

Assessment Methods: lecture content quiz, unit 3 lecture exam, lab practical exam 2.
Metabolism & Thermoregulation
Weeks 10 and 11 Learning Objectives/Goals:
3.19. List the dietary requirements and general function(s) of the essential nutrients.
3.20. Define metabolism, metabolic rate, basal metabolic rate and the relationship to caloric intake.
3.21. Understand the regulation of appetite and thirst through hormones and regulatory centers.
3.22. Discuss cellular respiration, energy sources, and metabolism of carbohydrates, fats, and proteins. Know the cellular respiratory system mechanisms and total amount of energy produced during glycolysis, intermediate stage, citric acid cycle and electron transport chain.
3.23. Compare and contrast obesity, weight loss and high protein diets and energy malnutrition by identifying causes, risk factors, mechanisms, and manifestations.
3.24. Relate heat transfer and body temperature to thermoregulation.
3.25. Discuss the hormones involved in regulation of appetite: CCK, Insulin, Leptin, Ghrelin.

3.26. Discuss the temperature regulating reflexes and apply to feedback loops.
3.27. Discuss the CNS involvement in temperature regulation.
3.28. Describe the difference between core and peripheral chemoreceptors, including receptor functions.
3.29. Understand and describe shivering thermogenesis.
3.30. Compare the physiological differences between white and brown fat. Describe location, functions and correlation with body fat percentage, basal metabolic rate, body mass index, and waist to hip ratio using omnicalculator.com.
3.31. Apply homeostatic mechanisms and predictions to disruptions by identifying causes, risk factors, mechanisms, and manifestations of heat exhaustion, heat stroke, fever, hypothermia, and frostbite and possibly several other diseases or disorders presented by your instructor.
Assignment: Select sections from textbook chapter 27, lecture notes, video lecture presentations, and online materials contained in blackboard.

Laboratory: Lab manual protocol 10: Data collection of body fat percentage, body mass index, waist to hip ratio, basal metabolic rate, nutritional analysis of 3 labels, calculation of food label, case study analysis.

Lab Learning Outcomes
· Collect data on BMR, BMI, BF%, WHR and compare with norms based on age, sex, height, weight.
· Calculate total calories in a given food label.
· Rank and compare 3 food labels based on food pyramid standards; discuss limitations to this process and on the definition of “healthy”.
· Correlate feedback loops with metabolic dysfunction and symptoms.
· Analyze and apply case study to metabolic dysfunction.
OT 36 Lab Learning Outcomes:
· LO1: Involves realistic measurement of physical quantities.
· LO2: Involves data analysis using physically authentic data that includes natural variability.
· LO3: Includes realistic interactions with experimental apparatus, and realistic manipulation of tools/instruments/objects in space and time.
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO4: Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
· LO5: Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
· LO8: Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

Assessment Methods: lecture content quiz, unit 3 lecture exam, lab practical exam 2.
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UNIT 4
Genetics
Week 12 Learning Objectives/Goals:
4.0. Describe autosomal and sex-linked recessive and dominant genetic disorders.
4.1. Describe genetic disorders inherited through polygenic traits.
4.2. Understand the morphology of autosomal chromosomes as it related to karyotyping.
4.3. Describe karyotyping and identify monosomy and trisomy disorders.
4.4. Predict offspring by examining family histories for selected single trait genetic disorders and applying to Punnett Squares.
4.5. Describe a mutation and differentiate between a numeric and structural abnormality.
4.6. Discuss the karyotyping process including chromosome morphology for metaphase spreads.
4.7. Differentiate between the law of segregation, independent assortment and law of dominance.
4.8. Discuss autosomal recessive disorders Tay-Sachs, cystic fibrosis and sickle cell anemia.
4.9. Discuss incomplete dominance, polygenic inheritance, co-dominance, environmental effects, gene interactions.

Assignment: Select sections from textbook chapter 25, lecture notes, video lecture presentations, and online materials contained in blackboard.
Laboratory: Lab manual protocol 11: performance of a metaphase spread karyotype, genotypic predictions from phenotypes.

Lab Learning Outcomes:
· Understand chromosomal structure.
· Perform and recognize a metaphase spread karyotype for comparison to normal.
· Understand the molecular basis for heredity.
· Gain knowledge of cytogenics.
OT 36 Lab Learning Outcomes:
· LO1: Involves realistic measurement of physical quantities.
· LO2: Involves data analysis using physically authentic data that includes natural variability.
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO4: Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
· LO5: Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
· LO8: Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

Assessment Methods: lecture content quiz, unit 4 lecture exam, lab practical exam 2.
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Female Reproductive System
Week 13 Learning Objectives/Goals:
4.10. List the reproductive system functions.
4.13. Correlate the ovaries, uterine tubes, uterus, vagina, external genitalia and mammary glands with female reproductive function.
4.14. Explain Oogenesis, trace ova transport and correlate to endocrine regulation.
4.15. Explain hormonal control of the ovarian and uterine cycles and their relationship to the menstrual cycle.
4.16. Apply homeostatic mechanisms and predictions to disruptions by identifying causes, risk factors, mechanisms, and manifestations of chlamydia, genital warts, gonorrhea, hepatitis, (HIV), human papilloma virus (HPV), syphilis, and trichomoniasis, and any other disorders as selected by your instructor.

Assignment: Select sections from textbook chapter 24, lecture notes, video lecture presentations, and online materials contained in blackboard.
Laboratory: Lab manual protocol 12: Biological female reproductive anatomy, case study group presentations.

Lab Learning Outcomes:
· Understand the relationship between homologous structures of a biological male and female.
· Identify all female reproductive structures using models and cadaver.
· Present and review all 4 case studies.
OT 36 Lab Learning Outcomes:
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.

Assessment Methods: lecture content quiz, unit 4 lecture exam, lab practical exam 2.
Male Reproductive System
Week 14 Learning Objectives/Goals:
4.10. List the functions of the reproductive system and identify all reproductive organs and accessory glands on models, specimens and cadavers.
4.11. Correlate the testes, accessory glands, duct system and penis with male reproductive function.
4.12. Explain Spermatogenesis and trace sperm transport and correlate to endocrine regulation.
Assignment: Select sections from textbook chapter 24, lecture notes, video lecture presentations, and online materials contained in blackboard.

Laboratory: Lab manual protocol 12: Biological male reproductive Anatomy
Lab Learning Outcomes:
· Understand the relationship between homologous structures of a biological male and female.
· Identify all male reproductive structures using models and cadaver.
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· Present and review all 4 case studies.
OT 36 Lab Learning Outcomes:
· LO4: Involves synchronous feedback on correctness of procedure.
· LO5: Involves effective interaction with the instructor at several points during each lab activity.
OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.

Assessment Methods: lecture content quiz, unit 4 lecture exam, lab practical exam 2.
Development and Life Span
Week 15 Learning Objectives/Goals:
4.17. Describe events in the germinal stage from conception through two weeks of development.
4.18. Describe events in the embryonic stage from three to eight weeks of development.
4.19. Describe events in the fetal stage from nine to thirty-eight weeks of development and parturition.
4.20. Describe events in the neonate stage from birth to one month including lactation.
4.21. Differentiate fetal blood flow including shunts and placental arteries and veins.
4.22. Describe the hormonal changes and effects of puberty during adolescence.
4.23. Describe the hormonal changes and effects of menopause in middle aged women and andropause in men.
4.24. Evaluate the effectiveness of various birth control methods by describing their mechanism of action.
4.25. Apply homeostatic mechanisms and predictions to disruptions by identifying causes, risk factors, mechanisms, and manifestations of teratogens, toxemia, placenta previa, spina bifida, and miscarriage and other diseases as determined by your instructor.
Assignment: Select sections from textbook chapter 25, lecture notes, video lecture presentations, and online materials contained in blackboard.

OT 36 Learning Outcomes
· LO1: Understand the basic facts, principles, theories, and methods of modern science.
· LO2: Explain how scientific principles are formulated, evaluated, and either modified or validated.
· LO3: Use current models and theories to describe, explain, or predict natural phenomena.
· LO6: Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
· LO7: Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.

Assessment Methods: lecture content quiz, unit 4 lecture exam.
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