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Biological and Physical Sciences



COURSE NUMBER: BIO 1107	COURSE TITLE: Human Biology
CREDITS: 4
PRE-REQUISITES: ENGL 1100

COURSE DESCRIPTION: This course introduces the study of human biology for the non-major student. Lessons include a detailed and topical study of the human body systems for skeletal, muscular and endocrine to learning about the brain, heart, lung, kidney, reproduction and the digestive system. Development, genetics, human populations and evolution, immunology and cancer as each impact humans will also be covered. This course includes a hands-on laboratory experience which emphasizes select lecture topics.

COURSE LEARNING OUTCOMES:
1. Master Fundamental Concepts.
· Students gain an understanding in the following major topics covered in this course: The Scientific study of Life, Cells and Tissues, Structural and Functional Organization of the Human Body, Skeletal System, Muscular System, Digestion and Nutrition, Cardiovascular System and Blood, Respiratory System, Nervous System and Special Senses, Urinary System and Excretion, Human Life Cycle, Lymphatic System and Immunity, Human Inheritance and DNA Technology, Human Evolution and Ecology and Cancer.
2. Apply Scientific Knowledge:
· Students will utilize anatomical and physiological knowledge to analyze and solve clinical and scientific problems, integrating principles of biology and chemistry.
3. Problem solving in Biology
· Students will perform calculations, and solve problems associated with biological processes including energy needs, transport, genetics and ecology.
4. Biological laboratory proficiency and scientific inquiry:
· Students will exhibit proficiency with basic laboratory techniques including microscopy, physiological testing, and data analysis. Students will make connection between the observations made in the laboratory and broader biological principles and concepts.
5. Students will demonstrate an understanding of the scientific method.
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· Students will collect, analyze and report data using analytical and preparative techniques using safe laboratory practices with a variety of topics in the course.
· Students will analyze scientific research to determine if the scientific method was accurately utilized and make connections between research and practical application.

COURSE LABORATORY OUTCOMES:
1. Students will use a microscope, laboratory glassware, measurement devices (thermometers) as used in a laboratory setting to collect and measure lab data.
2. Students will collect data and draw conclusions as well as analyze established data.
3. Students will assess the limitations and errors when collecting and measuring data.
4. Students will complete mandatory safety training at the start of the semester, and answer questions related to safety for each laboratory experiment.

OHIO TRANSFER 36 NATURAL SCIENCE 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 OUTCOMES:
1. Realistic measurements of physical qualities.
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 towards experimental goals.

5. Effective interaction with the instructor at several points during each lab activity.

TAG LEARNING OUTCOMES:
Not applicable

COURSE MATERIALS:
1. Textbook: Human Biology by Mader, 17th edition, McGraw Hill Publishing.
2. Digital Laboratory Manual: Lab kit required: Science Interactive BIO 1107 Lab Kit SKU: SI-10507-BK-02
3. Reliable Computer Access & Blackboard: Students need access to an up-to-date computer or electronic device which allows access to course materials.
4. Other Technology: Students need to be able to have internet access as well as the ability to scan/upload photos and documents.

STANDARDS AND METHODS FOR EVALUATION:
Standards and Methods for Evaluation:
Syllabus/Course Orientation Quiz	5 points
15 Weekly Discussion Board Postings	1 point each
4 Lecture Exam Prep Quizzes	15 points each
4 Lecture Exams	100 points each
4 Exam Review Sheets/HW	10 points each
15 Laboratory Reports	9 points each
2 Writing Assignments:
Scientific Research and Health Disorders	45 points total
700 points total

GRADING SCALE:
90% or 630 – 700 points: A
80-89% or 560 – 629 points: B
70-79% or 490 – 559 points: C
60-69% or 420 - 489 points: D 0-59% or 419 or less points: E

SPECIAL COURSE REQUIREMENTS:
Departmental policy requires that a student fully 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

Week 1
Unit of Instruction: Human Biology as a Scientific Discipline, and Cells and Tissues of the Human Body
Assignment: Reading chapters 1 and 3, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:


1.1. Understand Biology and Life: Define biology, describe the characteristics of living organisms, and explain the hierarchical organization of life from atoms to ecosystems.
1.2. Apply the Scientific Method: Outline the steps of the scientific method, explain controlled experiments, and discuss ethical considerations in scientific advancements.
1.3. Describe Cellular and Tissue Structure: Compare prokaryotic and eukaryotic cells, identify major organelles and their functions, and explain the structure of the plasma membrane and main tissue types.
1.4. Explain Specialization and Organization: Understand cell specialization, the organization of tissues into organs and organ systems, and the principles of homeostasis with examples of feedback mechanisms.
1.5. Classify Humans and Life Forms: Classify humans within biological taxonomy and distinguish between vertebrates and invertebrates.
OT36 Learning Outcomes: 1 - 8
Laboratory Learning Outcomes:
· Students will describe the rules and procedures necessary for the safe operation of laboratory activities, handling and use of kit materials, safety equipment and disposal of chemicals and chemical waste.
· Students will learn how to use the Science Interactive online lab portal and associated hands-on kit.
· Students will learn the steps of the scientific method and apply this knowledge by designing experiments.

Laboratory Activities:
· Getting Started, Lab Safety and Using the Microscope Laboratory Modules.
· Students learn the parts of a microscope, how each is used to focus and view at different magnifications.

· The Scientific Method Lab.
· Lab safety protocols are outlined in detail at the start of the lab.
· Students will learn the terms and concepts related to the scientific method as well as review and ask questions about a set of data.
· Students identify independent variables, dependent variables, and controls from experimental summaries.
· Students categorize data as qualitative or quantitative.
· Students interpret graphed data.
· Students apply the scientific method to address two provided scenarios related to soybean production and pharmaceutical drug development.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.

OT36 Lab Learning Outcomes: 2, 3, 4 and 5

Assessment Methods:
· Completed Laboratory Safety, Getting Started and Using the Virtual Microscope Lab Reports.
· Scientific Method Lab
· Homework, Unit 1 lecture prep quiz, Unit 1 lecture exam

Week 2
Unit of Instruction: General Structural and Functional Organization Assignment: Reading chapter 4, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
1.6 Understand Body Orientation and Terminology: Define the anatomical position, use directional terms, and identify body planes to describe the relative positions and divisions of the body.
1.7 	Explore Body Regions and Cavities: Identify axial and appendicular regions, describe body cavities and their contents, and explain the organization of the dorsal and ventral cavities.
1.8 	Explain Membranes and Homeostasis: Differentiate serous membranes and meninges, describe their functions, and explain homeostasis with examples of feedback mechanisms.
1.9 	Analyze Skin Structure and Functions: Identify the layers of the skin, describe the process of keratinization, and summarize the skin's roles in protection, thermoregulation, and sensory reception.
1.10 Examine Skin Derivatives: List and explain the functions of hair, nails, sebaceous glands, and sweat glands, comparing eccrine and apocrine sweat glands. Discuss the skin's role in maintaining homeostasis and synthesizing vitamin D.

OT36 Learning Outcomes: 1, 3, 6

Laboratory Learning Outcomes:
· Students will practice using a compound microscope to analyze cell shapes and structures from prepared slides.
· Students will observe the similarities and differences between bacterial, protist, plant and animal cells.
· Students will apply critical thinking to identify different specimens.
· Students will learn about cell structures and functions of prokaryotic and eukaryotic cells.
· Students identify regional anatomical terms, anatomical position and terms of action.
· Students identify body cavities, membranes and major body systems.
Laboratory Activities:
· Cells and Tissues – Structure and Function Lab
· Lab safety protocols are outlined in detail at the start of the lab.
· Students build a digital model of a prokaryotic cell, and a eukaryotic cell then record the function of each of the structures used to build the models.
· Students label key cellular features and classify organisms as either prokaryotic or eukaryotic.
· Students identify similarities and differences between prokaryotic and eukaryotic organisms.
· General Anatomy Lab
· Students use online digital resources, including a virtual model to identify the regional terms, three anatomical planes and major cavities of the human body.
· Students use critical thinking to understand why anatomical position is so important.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.
OT36 Lab Learning Outcomes: 3, 4, 5

Assessment Methods:
· Cells and Tissues Lab, General Anatomy Lab
· Discussion Board Week 2 Post
· Homework, Unit 1 lecture prep quiz, Unit 1 Lecture Exam
Week 3
Unit of Instruction: The Skeletal System
Assignment: Reading chapter 12, video lecture presentations and online materials in Blackboard.


Lecture Learning Outcomes:
1.11 Understand the Functions and Structure of the Skeletal System: Describe the major functions of the skeletal system, classify bones by shape, and identify parts of a long bone and their roles in growth and function.
1.12 Identify Axial and Appendicular Skeleton Components: Differentiate between the axial and appendicular skeleton, identify major bones and their functions, and explain the structure and function of vertebrae and rib types.
1.13 Explain Bone Growth and Maintenance: Outline the processes of bone growth, remodeling, and repair, and describe the roles of specific cells (osteoblasts, osteocytes, osteoclasts) and hormones (PTH and calcitonin).
1.14 Analyze Movements and Joints: Describe types of movements at synovial joints, relate joint structure to range of motion, and identify bones and joints on diagrams.
1.15 Recognize Conditions and Disorders: Define osteoporosis, its causes, risk factors, and treatments, and explain the importance of bone density testing for diagnosis and prevention.

OT36 Learning Outcomes: 1, 3, 4, 6, 7, 8

Laboratory Learning Outcomes:
· Students will identify the bones and regions of the axial and appendicular skeleton.
· Students will identify the anatomical structures of the pectoral and pelvic girdles.
· Students will describe the bones and regions of the axial and appendicular skeleton.
· Students will identify and label the bones of the axial skeleton on the model skeleton and the virtual model.
· Students will identify and label the bones of the appendicular skeleton on the model skeleton and the virtual model.

Laboratory Activities: The Skeletal System/Axial and Appendicular Skeleton Lab
· Lab safety protocols are outlined in detail at the start of the lab.
· Students use the mini skeleton model from their kit to label several major bones of the axial and appendicular skeleton: nasal, sphenoid, lacrimal, ethmoid, zygomatic, maxilla, mandible, frontal, parietal, temporal, atlas, axis, cervical vertebrae, coccyx, lumbar vertebrae, sacrum, thoracic vertebrae, sternum, ribs (false/floating/true).
· Students will upload images of the labeled skeleton into the final lab report.

· Students use the Virtual Human Body in the Science Interactive digital platform to view the major axial skeletal system structures including the: cranium, vertebral column, thoracic cage, sacrum, sternum, occipital and parietal bones.
· Students use critical thinking to relate bone shapes and location to muscle attachments.
· Students use critical thinking to predict whether axial or appendicular bones are more prone to fracture and how that impacts the repair process.
· Students identify bones as being long, short, round or irregular.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.

OT36 Lab Learning Outcomes: 3, 4, 5

Assessment Methods:
· The Skeletal System Lab, Axial and Appendicular Skeleton Lab
· Discussion Board Week 3 Post
· Homework, Unit 1 lecture prep quiz, Unit 1 Lecture Exam

Week 4
Unit of Instruction: The Muscular System
Assignment: Reading chapter 13, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
1.16 Lecture Learning Outcomes: Identify and describe muscle tissue types (skeletal, smooth, and cardiac) and their roles in movement, posture, and heat production.
1.17 Explain the sliding filament theory of muscle contraction, the role of muscle fiber components, and the interaction with motor neurons.
1.18 Differentiate between muscle movements and contractions, including isotonic, isometric, flexion, and extension.
1.19 Understand energy sources for muscle activity, causes of muscle fatigue, and recovery processes like oxygen debt repayment.
1.20 Recognize major skeletal muscles and muscle disorders, their functions, and the effects of aging on muscle health.

OT36 Learning Outcomes: 1, 3, 6, 7, 8

Laboratory Learning Outcomes:
· Students will describe the terms origin, insertion, agonist, synergist, fixator, and antagonist as they relate to muscles of the human body.
· Students will identify the criteria for naming muscles.
· Students will describe the actions of major muscles of the head, torso and arm.

Laboratory Activity: The Gross Anatomy of the Muscular System Lab
· Lab safety protocols are outlined in detail at the start of the lab.
· Students will activate thirty-five of the major muscles of the head, neck, torso and arms on the human body by looking in a mirror and observing the results.
· Students will identify the muscles of the head and neck, torso, and arms on a virtual model in the Science Interactive digital platform.
· Students will construct clay muscles on a model skeleton for the major muscles of the head, neck, torso and arms and upload images of each into the final lab report.
· Students will add striations to the muscles using a toothpick to analyze direction of movement at each articulation.
· Students will identify the origin, attachment and action for nine major muscles of the human body: frontalis, levator scapulae, masseter, orbicularis oris, orbicularis oculi, sternocleidomastoid, trapezius and zygomaticus.
· Students use critical thinking to analyze the shape of the muscle with its function as well as why some forms of back pain can be relieved with core strengthening exercises.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.


OT36 Lab Learning Outcomes: 2, 3, 4, 5

Assessment Methods:
· The Gross Anatomy of the Muscular System Lab
· Discussion Board Week 4 Post
· Homework, Unit 1 lecture prep quiz, Unit 1 Lecture Exam

Week 5
Unit of Instruction: The Digestive System and Human Nutrition
Assignment: Reading chapter 9, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
2.1 Identify the organs of the digestive system and explain their roles in digestion and nutrient absorption, including accessory organs like the liver and pancreas.
2.2 Describe the processes of digestion, including mechanical and chemical digestion, and how nutrients are absorbed in the small intestine.
2.3 Understand essential nutrients such as macronutrients, micronutrients, fiber, and water, and their importance for maintaining health.

2.4 Recognize common digestive disorders (e.g., acid reflux, ulcers) and the effects of poor nutrition on the digestive system.
2.5 Apply knowledge of nutrition and digestion to analyze dietary intake, food labels, improve dietary habits, and maintain digestive health.

OT36 Learning Outcomes: 1, 2, 3, 4, 5, 6, 7, 8

Laboratory Learning Outcomes:
· Students will define nutrition, macronutrient, micronutrient, and kilocalorie.
· Students will identify how carbohydrates, proteins, lipids, vitamins, and minerals are utilized in the body.
· Students will explain how resting daily energy expenditure (RDEE) and total daily energy expenditure (TDEE) are calculated.

Laboratory Activity: Nutrition Lab
· Lab safety protocols are outlined in detail at the start of the lab.
· Students use the Harris-Benedict equation to determine their RDEE and then their total daily energy expenditure (TDEE).
· Students use critical thinking to determine how RDEE changes with aging.
· Students record nutrient intake and analyze diet over the course of three days. They enter this information to determine total caloric intake, percentage of macronutrients and analyze their results with recommended values.
· Students compare their nutrient intake to their RDEE values and draw conclusions on how these two parameters are related.
· Students analyze the Acceptable Macronutrient Distribution Range (ADMR) and how it relates to the personal data they collected.
· Students will perform biochemical assay using supplemental food materials they purchase and lab kit supplies provided to test for proteins, simple sugars, starch, and lipids.
· Students complete biochemical assays on each of the above nutrients using biurets solution for proteins, Benedicts solution for simple sugars, IKI solution for starch and Sudan III for lipids.
· Students record color changes and data into a laboratory report, compare them to a control sample, and analyze the results.
· Students provide photos to show the results for each biochemical assay performed in the lab in a final lab report as well as answers to basic foundational and extension questions.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.

OT36 Lab Learning Outcomes: 1, 2, 3, 4, 5

Assessment Methods:

· Nutrition Lab
· Discussion Board Week 5 Post on Digestive Disorders
· Homework, Unit 2 lecture prep quiz, Unit 2 Lecture Exam

Week 6
Unit of Instruction: The Cardiovascular System and Blood
Assignment: Reading chapters 5 and 6, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
2.6 Understand the structure and function of the heart, blood vessels (arteries, veins, and capillaries), and blood, including the role of hemoglobin in oxygen transport.
2.7 Explain the pathways of blood circulation, including pulmonary and systemic circuits, and the regulation of heart rate and blood pressure by the nervous and endocrine systems.
2.8 Identify components of blood and their functions, and how blood clotting/hemostasis occurs.
2.9 Recognize common cardiovascular disorders such as hypertension and atherosclerosis, their risk factors, and the impact of lifestyle on cardiovascular health.
OT36 Learning Outcomes: 1, 2, 3, 4, 5, 6, 7, 8

Laboratory Learning Outcomes:
· Students will describe the structure of an artery and a vein.
· Students will define cardiac muscle, atrium, ventricle, vena cava and aorta.
· Students will contrast the anatomical structures of the right and left side of the heart.

Laboratory Activity: Blood Vessels and the Heart Lab
· Lab safety protocols are outlined in detail at the start of the lab.
· Students will utilize a microscope to view cardiac muscle and blood vessel histology slides.
· Students will identify the intercalated discs and their function in cardiac physiology.
· Students will analyze the visual differences between the walls of arteries and veins, correlating those difference to their function.
· Students will use the virtual model to identify the major blood vessels serving the heart and label them on a screenshot to be uploaded into their final laboratory report.

· Students will also use the virtual model to label the anatomical structures of the heart, including chambers, valves and major blood vessels on the frontal view of the heart.
· Students compare and contrast the right and left side of the heart, noting anatomical differences as well as physiological function.
· Students analyze the relationship between the heart and lungs.
· Students will explain blood flow through the heart, pulmonary, and systemic circuits by providing a step by step visual of the pathway of blood from the vena cavas to the aorta.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.

OT36 Lab Learning Outcomes: 3, 4, 5
Assessment Methods:
· Blood Vessels and the Heart Lab
· Discussion Board Week 6 Post
· Homework, Unit 2 lecture prep quiz, Unit 2 Lecture Exam

Week 7
Unit of Instruction: The Respiratory System
Assignment: Reading chapter 10, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
2.10 Understand the structure and function of the respiratory system, including the nasal cavity, trachea, bronchi, and alveoli, and their roles in gas exchange.
2.11 Explain the mechanisms of breathing, including the roles of the diaphragm and intercostal muscles in inhalation and exhalation.
2.12 Recognize the regulation of respiration, focusing on how carbon dioxide levels and pH influence breathing rate.
2.13 Identify common respiratory disorders, such as asthma and emphysema, and understand the effects of smoking and air pollution on lung health.

OT36 Learning Outcomes: 1, 2, 3, 4, 5, 6, 7, 8

Laboratory Learning Outcomes:
· Students will identify the structures of the upper and lower respiratory tracts.
· Students will describe the microscopic structures of the respiratory system.
· Students will explain pulmonary ventilation, inspiration and expiration.

Laboratory Activity: Anatomy of the Respiratory System
· Lab safety protocols are outlined in detail at the start of the lab.

· Students will examine prepared slides of epithelial tissues from the trachea and lungs, label them, and upload them into the final lab report.
· Students will identify the respiratory anatomy of the upper and lower respiratory tracts using a virtual human model, label them, and include in the final lab report.
· Students will relate the functions of respiratory organs to their structure.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.
OT36 Lab Learning Outcomes: 3, 4, 5

Assessment Methods:
· The Respiratory System Lab
· Discussion Board Week 7 Post on Respiratory Disorders
· Homework, Unit 2 lecture prep quiz, Unit 2 Lecture Exam

Week 8
Unit of Instruction: The Nervous System and Special Senses
Assignment: Reading chapters 14 and 15, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
2.14 Understand the structure and function of the central and peripheral nervous systems, including the roles of neurons and sensory organs.
2.15 Differentiate between the central and peripheral nervous systems, focusing on reflex arcs and the autonomic and somatic divisions.
2.16 Identify key brain regions and sensory organs and explain how they process and integrate sensory input for perception.
2.17 Recognize common neurological disorders and the effects of aging on the nervous system and senses, along with strategies for maintaining neurological health.

OT36 Learning Outcomes: 1, 2, 3, 4, 5, 6, 7, 8

Laboratory Learning Outcomes:
· Students will identify the primary structures of the central nervous system.
· Students will identify and analyze the composition and distribution of white matter and grey matter.
· Students will explain the functions of the cerebral cortex, limbic system, cerebellum and brain stem.

Laboratory Activity: The Central Nervous System
· Lab safety protocols are outlined in detail at the start of the lab.
· Students will examine a prepared slide of spinal cord tissue using a microscope.

· They are asked to label white matter, grey matter and a neuron cell body and upload into the final lab report.
· They are asked to correlate the function of both grey and white matter with their anatomical features and location in the CNS.
· Students will use the Virtual Human Body on the digital platform to identify the longitudinal fissure, corpus collosum, thalamus, frontal, parietal, temporal and occipital lobes, motor and sensory cortexes as well as association areas for sensory, motor, auditory and visual senses.
· Students will create clay models of the human brain and identify the structures listed above, take a picture and upload it into the final lab report.
· Students will repeat the clay modeling again this time including the pituitary gland, infundibulum, pineal gland and cerebellum. They photograph the image and upload into the final lab report.
· Students will repeat one last time identifying the midbrain, pons, medulla oblongata as well as the anterior and posterior position of the model and upload into the final lab report.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.

OT36 Lab Learning Outcomes: 2, 3, 4, 5

Assessment Methods:
· The Central Nervous System Lab
· Discussion Board Week 8 Post
· Homework, Unit 2 lecture prep quiz, Unit 2 Lecture Exam

Week 9
Unit of Instruction: The Endocrine System
Assignment: Reading chapter 16, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
3.1 	Understand the structure and functions of the endocrine system, including the major glands and the hormones they produce.
3.2 	Explain hormonal regulation through feedback mechanisms and the interaction between the endocrine and nervous systems to maintain homeostasis.
3.3 	Recognize the effects of key hormones on growth, metabolism, reproduction, and stress response, with a focus on insulin and glucagon in blood glucose regulation.
3.4 	Identify common endocrine disorders, such as diabetes and thyroid dysfunctions, and their impact on health and development.

OT36 Learning Outcomes: 1, 2, 3, 4, 5, 6, 7, 8

Laboratory Learning Outcomes:
· Students will define endocrine gland, hormone, and feedback loop.
· Students will discuss the glands and hormones of the endocrine system.
· Students will describe the histology of the endocrine glands.
· Students will examine prepared histology slides of endocrine tissue.
· Students will analyze the effects of external stressors on endocrine activity.

Laboratory Activity: The Endocrine System

· Lab safety protocols are outlined in detail at the start of the lab.
· Students will view prepared slides of the anterior and posterior pituitary glands, thryoid gland, pancreas, ovary and testis, and adrenal gland. They will label key structures and upload into the final lab report.
· Students will analyze the effects of the body’s stress response that results from cold temperature and body positioning by measuring changes in heart rate and blood pressure.
· This is done by asking students to use a volunteer subject and having them expose their hand in ice water and collect data at one minute intervals for the first part of the experiment.
· The second part they collect data on their volunteer subject while performing a wall sit/isometric contraction/exercise.
· Students are asked to make predictions on how the heart rate and blood pressure will change prior to starting both parts of the experiment and then compare those to the data collected/analyzed.
· Students evaluate the endocrine negative feedback loop used to regulate the stress response and identify the hormones and glands involved.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.

OT36 Lab Learning Outcomes: 1, 2, 3, 4, 5

Assessment Methods:
· The Endocrine Lab
· Discussion Board Week 9 Post
· Homework, Unit 3 lecture prep quiz, Unit 3 Lecture Exam

Week 10
Unit of Instruction: The Urinary System & Excretion
Assignment: Reading chapter 11, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
3.5 Understand the structure and functions of the urinary system, including the roles of the kidneys, ureters, bladder, and urethra in maintaining homeostasis.
3.6 Explain the process of urine formation, focusing on filtration, reabsorption, and secretion, and trace the pathway of urine from the kidneys to the urethra.
3.7 	Recognize common urinary system disorders, such as kidney stones and UTIs, and their impact on health, along with factors like diet and hydration.
3.8 	Describe the interaction of the urinary system with the circulatory system and the roles of hormones like ADH and aldosterone in regulating blood composition.

OT36 Learning Outcomes: 1, 2, 3, 4, 5, 6, 7, 8

Laboratory Learning Outcomes:
· Students will describe the structure and function of the urinary system organs.
· Students will explain the processes of filtration, reabsorption, and secretion that occur in the nephron.
· Students will discuss the histology of the renal medulla, renal cortex, and bladder.
· Students will examine prepared slides of the kidney and urinary bladder.
· Students will identify the structures of the urinary system using a virtual model.

Laboratory Activity: The Urinary System Lab

· Lab safety protocols are outlined in detail at the start of the lab.
· Students use the microscope to examine prepared slides of the mammalian kidney and urinary bladder.
· They identify and label the glomerulus and Bowman’s capsule, cuboidal cells of the collecting duct, and transitional epithelium.
· They are then asked to explain the function of the glomerulus and cuboidal cells as well as critically think about how the structure of the transitional epithelium contributes to its function.
· Students use the Virtual Human Body digital resource to view the renal medulla, renal pelvis and urethra of the urinary system of a biological male.
· Students are expected to analyze the difference between the urinary system of biological male and female.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.

OT36 Lab Learning Outcomes: 2, 3, 4, 5

Assessment Methods:
· The Urinary System Lab

· Discussion Board Week 10 Post
· Homework, Unit 3 lecture prep quiz, Unit 3 Lecture Exam

Week 11
Unit of Instruction: Human Reproduction, Development and Aging Assignment: Reading chapters 17 and 18, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
3.9 	Understand the structure and function of the biological male and biological female reproductive systems, including gametogenesis and the hormonal regulation of reproduction.
3.10 Explain human development, from fertilization to birth, and describe the key stages of life and changes associated with aging.
3.11 Recognize common reproductive disorders and their impact on health, along with medical advancements like assisted reproductive technologies.
3.12 Understand the influence of lifestyle factors on reproductive health and the integration of reproduction with overall physiological systems.

OT36 Learning Outcomes: 1, 2, 3, 4, 5, 6, 7, 8

Note: there is not a lab this week as students complete their writing assignment that asks students to select a valid research study (must be related to Human Biology), identify the parts of the scientific method, include five new terms they learned by reading the study, why they chose it and the impact it has on the contemporary world.

Assessment Methods:
· Discussion Board Week 11 Post
· Writing Assignment
· Homework, Unit 3 lecture prep quiz, Unit 3 Lecture Exam

Week 12
Unit of Instruction: Lymphatic System, Immunity and Human Health Assignment: Reading chapter 7, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
4.1 	Understand the structure and function of the lymphatic system, including its role in fluid balance, pathogen detection, and immune response.
4.2 	Differentiate between innate and adaptive immunity, including the roles of T-cells, B-cells, antigens, and antibodies in defense mechanisms.
4.3 	Recognize the importance of vaccines and the distinctions between active and passive immunity in protecting against diseases.

4.4 	Identify common immune disorders, such as autoimmune diseases, allergies, and immunodeficiency, and their impacts on health.
4.5 	Relate lymphatic and immune system functions to diagnostic and treatment approaches, such as immunotherapy and antibody testing.

OT36 Learning Outcomes: 1, 2, 3, 4, 5, 6, 7, 8

Laboratory Learning Outcomes:
· Students will define lymphatic system, lymph, lymphocyte, and lymph node.
· Students will discuss how lymphocytes remove foreign particles from the body
· Students will describe the functions of lymphatic system structures.
· Students will examine the histology of the lymph nodes, thymus, spleen and tonsils.
· Students will identify the structures of the lymphatic system using the virtual human model.
· Students will perform an agar-gel immunodiffusion test to determine the source of an unknown serum.

Laboratory Activity: The Lymphatic System Lab

· Lab safety protocols are outlined in detail at the start of the lab.
· Students use a microscope to view a prepared slide of lymph node tissue. They are asked to label slides of a lymph node, thymus, spleen and tonsil and upload them into the final lab report.
· Students are asked to think critically to compare the structure and function of the cortex and medulla for both the lymph node and thymus gland.
· Students use the Virtual Human Body digital resource to identify and label the spleen, thoracic duct, and lumbar lymph nodes and upload into their final lab report.
· Students analyze the difference between afferent and efferent lymphatic vessels in terms of transport of lymphatic fluid.
· Students perform a virtual agar gel immunodiffusion assay and determine if an unknown serum is bovine, horse or swine.
· Students visualize agglutination and apply scientific inquiry as to what the unknown sample is based on the results (which are not the same for every student).
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.

OT36 Lab Learning Outcomes: 2, 3, 4, 5

Assessment Methods:

· Discussion Board Week 12 Post
· Lymphatic System Lab
· Homework, Unit 4 lecture prep quiz, Unit 4 Lecture Exam


Week 13
Unit of Instruction: Human Inheritance and DNA Technology
Assignment: Reading chapters 19, 21 and 22, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
4.6 Understand the basics of genetics, including key terms (e.g., gene, allele, genotype, and phenotype) and the structure and function of DNA in heredity.
4.7 Apply Mendel’s laws of inheritance to predict genetic outcomes using tools like Punnett squares and recognize patterns of dominance and recessiveness.
4.8 Identify non-Mendelian inheritance patterns, including incomplete dominance, codominance, and the influence of multiple alleles and environmental factors on traits.
4.9 Recognize genetic disorders and mutations, understanding their inheritance patterns, causes, and role in evolution and disease.
4.10 Explore applications of genetic technologies such as CRISPR, gene therapy, and genetic testing, gender selection for reproductive technology while considering ethical implications.

OT36 Learning Outcomes: 1, 2, 3, 4, 5, 6, 7, 8

Laboratory Learning Outcomes:
· Students will define genetics, genotype, phenotype and allele.
· Students will describe Mendel’s plant breeding experiments and conclusions.
· Students will explain how Punnett squares and chi-square test are used to interpret the results of monohybrid and dihybrid crosses.
· Students will relate seed color, shape, and texture to the genotypes of millet and corn plants.
· Students will create Punnett squares for monohybrid and dihybrid crosses.
· Students will analyze experimental results with chi-square tests.
· Students will identify dominant and recessive traits, as well as possible phenotye and genotypes for each.

Laboratory Activity: Mendelian Genetics Lab and DNA Extraction Lab
· Lab safety protocols are outlined in detail at the start of the lab.
· Students examine millet seeds provided in the kit for a smooth or wrinkled appearance (phenotype) and then create a Punnett square for genotypes.

· Students take a photo and upload this into their final lab report.
· Students separate and count all the individual seeds and calculate the expected number of smooth seeds and expected number of wrinkled seeds.
· Students then calculate chi-squared using the chi-squared distribution table and determine the range of the p-value.
· Students analyze possible crosses that could have produced a homozygous recessive parent and if the Punnett square created was a good predictor of possible phenotypes.
· Students examine a heterozygous sample of an ear of corn for both color and texture. They describe possible genotypes and phenotypes and then create a dihybrid Punnett square to determine the phenotypic and genotypic ratios of a cross between heterozygous parents.
· Then they perform a chi-square test to analyze the data.
· Students are asked to identify possible genotypes for a list of dominant and recessive traits (curly hair, hitchhikers thumb, widow’s peak, etc).
· They then identify which traits they have for each and their possible genotypes for each.
· Students perform a DNA extraction using their own cheek cells and take a photo of the precipitated results to upload into their final lab report.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations.

OT36 Lab Learning Outcomes: 1, 2, 3, 4, 5

Assessment Methods:
· Discussion Board Week 13 Post
· Genetics Lab
· Homework, Unit 4 lecture prep quiz, Unit 4 Lecture Exam


Week 14
Unit of Instruction: Human Evolution and Ecology: Human Population, Planetary Resources and Conservation
Assignment: Reading chapters 23 and 25, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
4.11 Understand the mechanisms of evolution, including natural selection, genetic drift, gene flow, and mutation, and their impact on genetic variation and fitness.

4.12 Analyze the evidence for evolution, such as fossil records, comparative anatomy, and molecular biology, and distinguish between homologous and analogous structures.
4.13 Explain population genetics, focusing on allele frequency changes, Hardy-Weinberg equilibrium, and the effects of selection and genetic drift on populations.
4.14 Describe speciation processes and biodiversity, including factors that lead to new species formation and the role of adaptive radiation in evolutionary diversity.
4.15 Understand human evolution and environmental impacts, highlighting key milestones in human ancestry and the influence of environmental changes and human activities on evolution.

OT36 Learning Outcomes: 1, 2, 3, 4, 5, 6, 7, 8
Laboratory Learning Outcomes:
· Students will define species, population and metapopulation.
· Students will describe how density-dependent factors and density-independent factors influence population growth rates.
· Students will explain how demography data may be used to calculate the probability of mortality.
· Students will model population growth and graphically illustrate data.
· Students will relate population trends to resource constraints.
· Students will calculate the probability of death within a cohort and graphically illustrate the results.

Laboratory Activity: Population Ecology Lab
· Lab safety protocols are outlined in detail at the start of the lab.
· Students will use dice to model population growth. Each die will represent an individual; new individuals will be born, and individuals will also die.Students track the entire population until the population size (number of individuals) reaches 100.
· Students analyze the data from the above activity to assess logistic growth, exponential growth or no pattern at all.
· Students will consider if there are resource constraints and apply how the simulation could be changed to increase the effects of resource constraints.
· Students analyze carrying capacity and what happens to natural populations that exceed carrying capacity.
· Students investigate demography of a human population by analyzing trends in the birth and death rates over time for a sample population.
· Students analyze a supplied cemetery data sheet and determine the age at death, number of individuals that died in each cohort and calculate the frequency of population and survivorship in the cohort.

· Students then record the frequency of survivorship and probability of death.
· They create a bar graph of the probability of death within each cohort and upload the graph into their final lab report.
· Students analyze the graphed data for the cohort that had the greatest and least probability of death and how the results would differ if the data was collected for a population that lacked access to modern pediatric health care.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations

OT36 Lab Learning Outcomes: 1, 2, 3, 4, 5

Assessment Methods:
· Discussion Board Week 14 Post
· Population Ecology Lab
· Homework, Unit 4 lecture prep quiz, Unit 4 Lecture Exam

Week 15
Unit of Instruction: Cancer
Assignment: Reading chapter 20, video lecture presentations and online materials in Blackboard.

Lecture Learning Outcomes:
4.16 Understand the nature of cancer, including its characteristics, differences between benign and malignant tumors, and genetic and environmental causes.
4.17 Explain the role of the cell cycle and gene regulation in cancer development, focusing on tumor suppressor genes and oncogenes.
4.18 Identify different cancer types and stages, classifying them based on tumor origin, size, and spread.
4.19 Recognize cancer prevention strategies and diagnostic methods, including the importance of lifestyle choices and medical technologies.
4.20 Understand cancer treatments and research, exploring options like chemotherapy, immunotherapy, and advancements in personalized medicine.
OT36 Learning Outcomes:
Laboratory Learning Outcomes:
· Students define evolution, natural selection, population, and allele.
· Students discuss how genetic drift, mutations, and natural selection affect the gene pool of a population.

· Students explain how the Hardy-Weinberg equation is used to calculate genetic frequencies.
· Students model genetic drift of two alleles over multiple generations.
· Students predict genotypic frequencies using the Hardy-Weinberg equation.
· Students compare a population at equilibrium to one subjected to natural selection.
Laboratory Activity: Population Genetics: Natural Selection and Hardy – Weinberg Equilibrium Lab (Note: no cancer lab so students further explore population genetics).
· Lab safety protocols are outlined in detail at the start of the lab.
· Students use brown and white beans supplied by the lab kit to model genetic drift of two alleles in a population using the Hardy Weinberg Equation.
· Students calculate the expected genetic frequencies for a population at equilibrium.
· Students then randomly sample individuals from the model population and calculate observed genetic frequencies for 10 generations.
· Students compare expected values to the observed data and create a line graph that they are asked to upload in the final lab report.
· Students are asked to list the five assumptions of the Hardy-Weinberg Equilibrium Principle and why the principle was or was not supported by the model population.
· Students are asked to define evolution and to determine if it was observed in their model population
· Students model natural selection acting on a pair of alleles in a population.
· They sample a model population and choose only select individuals with the dominant allele to produce offspring for subsequent generations.
· Students will calculate starting allelic frequencies for each generation and graph the results.
· They are asked to define natural selection and how the sampling technique used relates to this process.
· They are given a scenario on a mutation for an animal and asked to use the Hardy-Weinberg equation to determine possible genotypic frequencies for the animal population.
· At the end of the lab, students clean and dispose of wastes according to the safety rules and regulations

OT36 Lab Learning Outcomes: 1, 2, 3, 4, 5 Assessment Methods:
· Discussion Board Week 15 Post
· Population Genetics/Natural Selection &Hardy-Weinberg Equilibrium Lab
· Homework, Unit 4 lecture prep quiz, Unit 4 Lecture Exam
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