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COURSE NUMBER: BIO 1121	COURSE TITLE: Anatomy & Physiology I

CREDITS: 4

PRE-REQUISITES: BIO 0100 or higher or placement equivalent; Placement into ENGL 1100

LECTURE: 3 hours/week	LAB: 2 hours/week

COURSE DESCRIPTION: An integrated organ-systems approach to normal anatomy & physiology with medical applications of homeostatic disruptions. Topics include course preparation, laboratory safety & public health, organization & body plan, homeostasis, biological chemistry, cell biology, tissues, integumentary system, skeletal system & articulations, action potentials, muscular system; overview, central, motor & sensory nervous systems. 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 following embedded safety standards.

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 to address complex problems for examining anatomical structures, interpreting physiological data, and applying anatomy & physiology in understanding pathological changes occurring in selected diseases.
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COURSE LEARNING OUTCOMES:

1. Master Fundamental Concepts: Develop a deep understanding of human anatomy and physiology, including structural organization, homeostatic mechanisms, biological chemistry, cellular biology, tissues, skeletal system, neurophysiology, muscular system, central & peripheral nervous systems.
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.
4. Integrate Systems and Processes: Correlate the functions of various body systems—skeletal, muscular, and nervous—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. 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 Michael McKinley and Valerie O'Loughlin and Theresa Bidle. Inclusive Access also provides access to additional resources through Connect.
2. BIO 1121 Lab Manual: (Mandatory to purchase from CSCC Bookstore) In order to obtain points for lab and to pass the overall course, the laboratory course manual must be obtained and brought with you during all lab sessions. The laboratory manual contains lab exercises, anatomy word banks, and labeling images. Link to campus bookstore: Textbook Lookup | Columbus State Bookstore (cscc.edu)
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

STANDARDS AND METHODS FOR EVALUATION:

	ASSESSMENT
	POINT VALUE

	Lecture Exams: 4 @ 75 points each
	300

	Laboratory Practicals: 3 (First=30 points, Second=70 points, Third=100 points)
	200

	Laboratories: 12 @ 10 total points each (Labs 4 & 5 = 5 pt each)
	110

	Lecture Quizzes: 14 total (between 5-8 points each)
	88

	Lab Modules: 12 @ 10 points each (modules 1 & 2 =1 point each)
	102

	Total points
	800



FINAL GRADING SCALE
720-800 points = A 640-719 points = B 560-639 points = C 480-559 points  = D
000-479 points  = E/EN*

SPECIAL COURSE REQUIREMENTS:

Departmental policy requires that a student 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

Week 1
· Lecture Unit of Instruction: Unit 1 Introduction to Anatomy & Physiology
· Lecture Learning Outcomes:
1.1 [bookmark: 1.1_Define_anatomy_and_physiology.]Define anatomy and physiology.
1.2 [bookmark: 1.2_Identify_levels_of_organization_and_]Identify levels of organization and body systems.
1.3 [bookmark: 1.3_Visualize_and_identify_organs_within]Visualize and identify organs within body cavities, abdominal quadrants, and fluid compartments.
1.4 [bookmark: 1.4_Define_homeostasis_and_its_importanc]Define homeostasis and its importance, listing components of the homeostatic mechanism.
1.5 [bookmark: 1.5_Describe_negative_and_positive_feedb]Describe negative and positive feedback mechanisms with examples.
1.6 [bookmark: 1.6_Understand_each_component_of_the_sci]Understand each component of the scientific method and analyze evidence-based scientific research.
· Lab Activity: Lab 1 Language of Anatomy
· Lab Learning Outcomes:
L1.	Understand the scientific terminology utilized within the subject of anatomy & physiology.
L2.	Apply anatomical terminology within various critical thinking scenarios.
· OT36 Learning Outcomes: 1-8
· OT36 Laboratory Learning Outcomes: 5
· Assessment Methods:
· Online Lecture Quiz 1
· Online Lab Module 1

Week 2
· Lecture Unit of Instruction: Unit 1 Biological Chemistry
· Lecture Learning Outcomes:
1.7 Define elements, atoms, molecules, and compounds.
1.8 Recognize common bonds (ionic, covalent, polar covalent, hydrogen) and the properties of water.
1.9 Explain acids, bases, pH, salts, electrolytes, and buffers.
1.10 Describe macromolecules (carbohydrates, lipids, proteins, nucleic acids) and their structure, functions, and classifications.
1.11 Explain energy transformations, thermodynamic laws, and reactions (exergonic, endergonic, redox).
1.12 Describe enzyme function, including substrate interactions, activation energy, and regulation (temperature, pH, inhibitors).
· Lab Activity: Lab 2 Diffusion, Osmosis, & Tonicity
· Lab Learning Outcomes:
L3.	Learn and understand the processes of diffusion & osmosis.
L4.	Analyze the various factors involved with direction and rate of diffusion.

L5.
L6.

Evaluate data and create graphs for scientific interpretation. Understand how to calculate osmolarity of a solution, describe the tonicity of a solution and determine its effect on a cell.

· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 1-5
· Assessment Methods:
· Online Lecture Quiz 2
· Online Lab Module 2

Week 3
· Lecture Unit of Instruction: Unit 1 Cell Biology & Transport
· Course Learning Outcomes:
1.13 Identify cell components and their functions.
1.14 Describe protein synthesis: transcription (DNA to mRNA) and translation (mRNA to proteins).
1.15 Explain cellular respiration, including glycolysis, the citric acid cycle, and oxidative phosphorylation.
1.16 Discuss the cytoskeleton's role in cell shape, transport, and division.
1.17 Describe cell cycle stages.
1.18 Describe the structure and function of the plasma membrane with distribution of major ions.
1.19 Differentiate passive and active transport mechanisms.
1.20 Explain osmolarity, tonicity, and cellular signal transmission methods.
· Lab Activity: Lab 3 Tissues
· Lab Learning Outcomes:
L7.	Understand the various structures and functions within the four basic types of tissues.
L8.	Apply knowledge of tissues within various clinical scenarios and application.
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 1,2,4,5
· Assessment Methods:
· Online Lecture Quiz 3
· Online Lab Module 3

Week 4
· Lecture Unit of Instruction: Unit 1 Tissues & Integument
· Course Learning Outcomes:
1.21 Define histology and classify primary tissue types based on structure and function.
1.22 Differentiate neurons and neuroglial cells by structure and function.
1.23 Describe tissue membranes (mucous, serous, synovial, cutaneous) and

wound repair processes.
1.24 Identify skin layers, including the epidermis, dermis, and hypodermis, and their components.
1.25 Explain the functions of hair, nails, glands (sweat, sebaceous, mammary), and sensory receptors.
1.26 Describe skin’s role in temperature regulation, cancer pathology, and conditions like acne.
· Lab Activity: Lab Practical 1 (Labs 1-3) & Lab 4 Skeletal System of the Torso
· Lab Learning Outcomes:
L9.	Be able to identify all torso bones and their respective features. L10.	Understand articulations between each bone when forming a joint.
L11.	Analyze how the specific structure of bones correlate to their function.
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 1-5
· Assessment Methods:
· Lab Practical 1 (Labs 1-3)
· Online Lecture Quiz 4
· Online Lab Module 4

Week 5
· Lecture Unit of Instruction: Unit 2 Skeletal System & Articulations
· Course Learning Outcomes:
2.1 List functions of the skeletal system.
2.2 Define and classify bones (long, short, flat, irregular, sesamoid) and identify bones of the axial and appendicular skeleton.
2.3 Describe bone cells, tissues, and structures of long bones.
2.4 Explain bone development (intramembranous and endochondral ossification) and growth (appositional and endochondral); with additional understanding of bone marrow function and changes.
2.5 Demonstrate bone remodeling and repair in homeostasis and discuss fractures and mineralization.
2.6 Compare and contrast osteomalacia, rickets, osteoporosis, Paget's disease, and osteogenesis imperfecta in terms of etiology, pathogenesis, manifestations, and risk factors.
2.7 Classify joint structures and functions, differentiate joint types (e.g., saddle, hinge, ball-and-socket), and review normal joint and ligament physiology.
2.8 Analyze various arthritic diseases and their effect on joint structure and function.
· Lab Activity: Lab 5 Skeletal System of Upper & Lower Limb
· Lab Learning Outcomes:
L12.	Be able to identify all upper and lower limb bones and their respective features.

L13.	Understand articulations between each bone when forming a joint. L14.	Investigate & Analyze methods of height estimation using limb bones.
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 1-5
· Assessment Methods:
· Unit 1 Lecture Exam
· Online Lecture Quiz 5
· Online Lab Module 5

Week 6
· Lecture Unit of Instruction: Neuromuscular System Membrane Potentials
· Course Learning Outcomes:
2.9 Review structure and characteristics of neurons; with their connection to excitable tissues via motor neurons.
2.10 Explain resting membrane potential and ion transport.
2.11 Differentiate graded potentials from action potentials and explain neural physiology.
2.12 Describe synapses and neuromuscular junctions, including ligand-receptor interactions.
2.13 Compare excitatory vs. inhibitory signals and their effects on post-synaptic neurons and muscle fibers.
2.14 Classify neurons by myelination, processes, and action potential conduction direction.
2.15 Analyze differences in physiological dysfunction associated with myasthenia gravis, multiple sclerosis, & Guillain-Barre syndrome.
· Lab Activity: Lab 6 Muscular System of Torso & Upper Limb
· Lab Learning Outcomes:
L15.	Identify all muscles of torso & upper limb. L16.	Locate & define muscle attachments.
L17.	Describe action(s) each muscle can produce.
L18.	Investigate the properties of muscle warm-up & fatigue and their effects on performance.
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 1-5
· Assessment Methods:
· Online Lecture Quiz 6
· Online Lab Module 6

Week 7
· Lecture Unit of Instruction: Muscular System
· Course Learning Outcomes:
2.16 Understand functions, locations, and characteristics of skeletal muscle.

2.17 Describe skeletal muscle tissue.
2.18 Correlate muscle fiber structures (e.g., sarcolemma, sarcomeres, myofilaments) with their functions.
2.19 Explain skeletal muscle excitation-contraction coupling, crossbridge cycling & sliding filament theory.
2.20 Define motor unit, recruitment, hypertrophy, atrophy, and the all-or-none law.
2.21 Relate motor unit recruitment to contraction strength and muscle tone.
2.22 Define twitch, summation, tetanic contraction, and fatigue, and interpret phases of muscle contraction via a myogram.
2.23 Differentiate muscle fiber types) and their roles.
2.24 Identify energy sources (creatine phosphate, glycogen, myoglobin) and explain oxygen debt.
2.25 Discuss muscle physiology in conditions such as cramps, strains, and muscular dystrophy.
· Lab Activity: Lab 7 Muscular System of Lower Limb
· Lab Learning Outcomes:
L19.	Identify all muscles of lower limb. L20.	Locate & define muscle attachments.
L21.	Describe action(s) each muscle can produce.
L22.	Investigate the properties of motor unit recruitment & muscle force.
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 1-5
· Assessment Methods:
· Online Lecture Quiz 7
· Online Lab Module 7

Week 8
· Lecture Unit of Instruction: Overview of the Nervous System
· Course Learning Outcomes:
3.1 Describe sensory input, integration, and motor output functions of the nervous system.
3.2 Differentiate Central vs. Peripheral, Sensory vs. Motor, and Somatic vs. Autonomic divisions.
3.3 Identify neuroglial cells and their functions.
3.4 Classify neurons by myelination, processes, and conduction direction.
3.5 Distinguish between nerves and CNS tracts (cranial, spinal, sensory, motor, mixed).
3.6 Review resting membrane potential, graded vs. action potentials, and myelin’s role in saltatory conduction.
3.7 Examine neurotransmitter mechanisms in synapses and understand excitatory vs. inhibitory (acetylcholine, glutamate, epinephrine, norepinephrine, serotonin, dopamine, GABA, glycine, endorphins).

3.8 Evaluate proposed neurotransmitter mechanisms involved in ADHD, Parkinson's, depression, addiction.
3.9 Evaluate seizures and their neuronal mechanism.
· Lab Activity: Lab 8 Musculoskeletal System Ligaments & Joints
· Lab Learning Outcomes:
L23.	Identify all required ligaments of the axial and appendicular skeleton. L24.	Understand how these ligaments support joints during movement.
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 5
· Assessment Methods:
· Unit 2 Lecture Exam
· Online Lecture Quiz 8
· Online Lab Module 8

Week 9
· Lecture Unit of Instruction: Central Nervous System: Brain
· Course Learning Outcomes:
3.10 Describe the major brain regions (cerebrum, cerebellum, diencephalon, brainstem) and their functions.
3.11 Describe cerebral cortex functions, including sensory, motor, association, and integration.
3.12 Explain each lobe's functions (frontal, parietal, temporal, occipital, insula).
3.13 Identify the basal nuclei and their role in movement.
3.14 Examine diseases like Alzheimer’s and Parkinson’s, with risk factors and pathogenesis.
3.15 Differentiate the speech areas of the brain (Broca's and Wernicke's area).
· Lab Activity: Lab Practical 2 (Labs 4-8)
· OT36 Learning Outcomes: 1-8
· Assessment Methods:
· Lab Practical 2 (Labs 4-8)
· Online Lecture Quiz 9

Week 10
· Lecture Unit of Instruction: Central Nervous System Brainstem & Spinal Cord
· Course Learning Outcomes:
3.16 Describe the structure and functions of the midbrain, pons, and medulla.
3.17 Explain the structural organization of meninges, cerebrospinal fluid production, and flow.
3.18 Identify spinal cord regions, their ascending sensory and descending motor tracts.
3.19 List components of spinal reflex arc.
3.20 Understand & differentiate the types of hematomas, strokes, concussions.

· Lab Activity: Lab 9 Musculoskeletal System of Skull & Mandible
· Lab learning Outcomes:
L25.	Identify all required bones and features of the skull & mandible.
L26.	Identify and describe the actions of all required muscles of the head, face, & neck.
L27.	Investigate how skull features can be used in forensic analysis.
L28.	Understand evolutionary changes of the skull from an anthropological perspective.
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 1-5
· Assessment Methods:
· Online Lecture Quiz 10
· Online Lab Module 9

Week 11
· Lecture Unit of Instruction: Sleep, Emotions, Memory, Cognition, & Language
· Course Learning Outcomes:
3.21 Describe EEG function and brain wave types.
3.22 Understand the Reticular Activating System
3.23 Explain sleep stages and related brain waves.
3.24 Describe the Limbic System’s role in emotions and reward pathways.
3.25 Evaluate memory processes, including consolidation, chunking, and chaining.
3.26 Explain short-term vs. long-term memory and their neurophysiological mechanisms.
· Lab Activity: Lab 10 Brain, Spinal Cord, & Peripheral Nerves
· Lab Learning Outcomes:
L29.	Identify all required brain & spinal cord features, and peripheral nerves. L30.	Understand brain and spinal cord physiology.
L31.	Be able to identify both sensory and motor functions of required peripheral nerves.
L32.	Investigate brain anatomy via dissection techniques and comparative analysis.
L33.	Analyze clinical applications of CNS & PNS anatomy and physiology.
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 1-5
· Assessment Methods:
· Online Lecture Quiz 11
· Online Lab Module 10

Week 12
· Lecture Unit of Instruction: Peripheral Nervous System: Motor

· Course Learning Outcomes:
4.1 Review structure and function of spinal nerves, understanding 31 pairs and associated regions of spinal cord.
4.2 Identify the four main plexuses of the upper and lower limbs (cervical, brachial, lumbar, sacral) and their associated peripheral nerves and overall functions.
4.3 Name cranial nerves I-XII, correlating each with its function.
4.4 Somatic Motor Pathways: Describe the anterior and lateral corticospinal and corticobulbar tracts (pyramidal/direct) and rubrospinal, reticulospinal, lateral vestibulospinal, and tectospinal tracts (extrapyramidal/indirect).
4.5 Understand ALS and its involvement to the motor tracts of the body.
4.6 Classify acetylcholine, epinephrine, and norepinephrine by receptors (cholinergic vs. adrenergic), type (nicotinic vs. muscarinic; alpha vs. beta), and their excitatory vs. inhibitory effects.
4.7 Compare and contrast the somatic and autonomic nervous systems.
4.8 Compare the parasympathetic and sympathetic systems in terms of anatomy, neurotransmitter effects, and function.
4.9 Differentiate the four reflex categories, with review of a reflex arc.
· Lab Activity: Lab 11 Eye & Ear
· Lab Learning Outcomes:
L29.	Learn all required anatomical structures of the human eye and ear.
L30.	Understand the process of light & soundwave transmission through their respective structures.
L31.	Investigate eye anatomy via dissection techniques and comparative analysis.
L32.	Apply visual acuity testing by various practical testing methods.
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 1-5
· Assessment Methods:
· Lecture Exam 3
· Online Lecture Quiz 12
· Online Lab Module 11

Week 13
· Lecture Unit of Instruction: Peripheral Nervous System: General Sensory & Pain
· Course Learning Outcomes:
4.10 Define sensation, types of sensations, and sensory receptors; distinguish between general and special senses.
4.11 Describe the neural pathway of pain, chemicals (bradykinin, prostaglandins, histamine, glutamate, substance P) involved, and compare acute vs. chronic pain.
4.12 Compare mechanisms used to alter pain (analgesics, anesthetics, etc):
· Lab Activity: Lab 12 Cranial Nerve Function

· Lab Learning Outcomes:
L33.	Learn all 12 pairs of cranial nerves by name and number (including roman numerals)
L34.	Understand sensory and motor functions of all cranial nerves. L35.	Be able to identify all skull passageways of each cranial nerve. L36.	Apply practical testing of various cranial nerves to assess function.
L37.	Analyze abnormal results from functional tests to identify appropriate dysfunction.
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 1-5
· Assessment Methods:
· Online Lecture Quiz 13
· Online Lab Module 12

Week 14
· Lecture Unit of Instruction: Special Sensory Nervous System
· Course Learning Outcomes:
4.13 Taste (Gustation): Identify receptors and neural pathways for taste from the tongue to the brain.
4.14 Smell (Olfaction): Describe receptors and neural pathways for smell from the nose to the brain.
4.15 Vision: Correlate the eye's outer, middle, and inner structures with their functions, compare rods vs. cones, and explain visual pathways and accommodation for near/far vision.
4.16 Hearing: Explain sound conduction through the ear, the Organ of Corti in the cochlea, and the auditory neural pathway to the brain.
4.17 Equilibrium: Identify structures involved in rotational and gravitational equilibrium (semicircular canals, ampulla, utricle, saccule), and describe their neural pathways.
· Lab Activity: Review for Lab Practical 3
· OT36 Learning Outcomes: 1-8
· OT36 Lab Learning Outcomes: 5
· Assessment Methods:
· Online Lecture Quiz 14

Week 15
· Assessment Methods:
· Lab Practical 3 (Labs 9-12)
· Unit 4 Lecture Exam
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