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COURSE NUMBER: BIO 1111	COURSE TITLE: Introduction to Biology

CREDITS:	4
LECTURE: 3 hours/week	LAB: 2 hours/week


PRE-REQUISITES: ENGL 1100

COURSE DESCRIPTION: A general biology course for non-majors designed to introduce the student to major concepts in these subject areas: cell biology, metabolism, genetics, evolution, diversity of life, and ecology.

COURSE LEARNING OUTCOMES:
1. Demonstrate an understanding of the biochemical and cellular bases of life.
2. Communication and problem solving:
· Students will use scientific terminology to describe biological phenomena, perform calculations, and solve problems associated with biological processes.
3. Biological laboratory proficiency and scientific inquiry:
· Students will demonstrate basic laboratory techniques.
· Students will make connection between the observations made in the laboratory and broader biological principles and concepts.
· Students will demonstrate an understanding of the scientific method.
· Specifically, students will have to demonstrate their ability to collect, analyze, and report data, to employ analytical and preparative techniques in the laboratory, and to follow safe laboratory practices through successful completion of a series of experiments carefully chosen to correlate with topics covered in the lecture component of the course.
4. Application of biological principles:
· Students will apply their knowledge of biology and make connections between basic biological principles, scientific disciplines, and the natural world.
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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 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:
Textbook: Hoefnagels, Marielle. Biology Concepts and Investigations. McGraw-Hill Laboratory Manual: Biology 1111 Laboratory Manual. Cronk, Lijam, Romain,and Saelzler. Bluedoor publishing.

STANDARDS AND METHODS FOR EVALUATION:

	Assessment Type
	Number
	Points
	Total

	Homework
	15
	10
	150

	Quizzes
	6
	20
	120

	Labs Reports
	13
	10
	130

	Tests
	2
	100
	200

	Final Exam
	1
	100
	100

	
	
	
	700


Grading Scale: 90-100%=A, 80-89%=B, 70-79%=C, 60-69=D, below 60%=E

SPECIAL COURSE REQUIREMENTS:

All students must earn at least 70% of the total number of laboratory experiment report points in the course in order to receive a passing grade in the course.

COLLEGE SYLLABUS STATEMENTS

Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at Standard Syllabus Statement | Columbus State Community College (cscc.edu).


UNITS OF INSTRUCTION, OUTCOMES, AND ASSESSMENT ALIGNMENT

Week 1
· Unit of Instruction: Unit 1: Science, Chemistry, and cells
· Assigned Reading: Chapter 1 “Scientific study of life” in the textbook and safety information and training in the Laboratory Manual
· Lecture Learning Outcomes:
· Students will be able to list the characterstics of life.
· Students will be able to describe the concepts of the cell theory, gene theory, evolution, homeostasis.
· Students will be able understand how a taxonomic hierarchy describes life’s diversity, and students will discuss the classification system is based on shared features and domains and kingdoms are the most inclusive levels.
· Students will discuss the scientific method, demonstrate that scientific method has multiple interrelated steps and scientific inquiry has limitations.
· Laboratory Learning Outcomes:
· Describe the rules and procedures necessary for the safe operation of the biology laboratory including the safe handling and disposal of chemicals, identifying common laboratory glassware and equipment, and proper and safe handling of a microscope.
· Laboratory Activities:
· Safety Training: Describe the rules and procedures necessary for the safe operation of the biology laboratory including the safe and proper handling of microscopes, glassware, scales, dissection tools, and other common laboratory equipment.
· Describe the safe handling and disposal of chemicals and chemical waste.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 4, 5
· Assessment Methods:
· Homework: Questions related to Chapter 1 “The Scientific study of life”

Week 2
· Unit of Instruction: Unit 1: Science, Chemistry and Cells
· Assigned Reading: Chapter 2 “The Chemistry of life” in the textbook and Lab 1 “The Scientific Method and Introduction to Microscopy" exercises in the Laboratory Manual
· Lecture Learning Outcomes:
· Students learn about the structure of an atom and the biological significance of the following: ions, isotopes, covalent bonds, ionic bonds, hydrogen bonds.
· Students will learn the number and types of covalent bonds that carbon can form including: single bonds, double bonds, triple bonds, polar bonds, and nonpolar bonds.
· Students will learn about essential elements, including the 4 most abundant elements found in organisms. Students will learn about the unique properties of water. Students will understand water’s polarity and relate this to its ability to form hydrogen bonds. Students will understand that hydrogen bonds explain water’s cohesion, adhesion, high surface tension, high heat of vaporization, and high specific heat. Students will learn how these unique properties of water impact life.
· Students will learn about pH and how acids/bases affect pH. Students will know what makes a solution neutral, acidic, or basic. Students will understand why organisms are sensitive to pH changes and how buffers in organisms work to minimize changes in pH.
· Students will learn about the four major types of organic molecules found in living organisms: proteins, nucleic acids, carbohydrates and lipids.
· Laboratory Learning Outcomes:
· Identify and describe the components of the scientific method
· Present the results of a scientific study graphically and defend your findings
· Discuss results and critique experiments
· Identify the parts of a compound microscope and explain their functions
· Learn to carry and focus a microscope properly
· Use both a compound microscope and a stereo microscope to examine specimens
· Prepare a wet mount
· Determine the total magnification of a microscope
· Laboratory Activities: Lab 1 “The Scientific Method and introduction to Microscopy"
· Students will apply the steps of scientific method.
· Students will state null and alternative hypothesis.
· Students will analyze different scientific data, and will learn the importance of control groups and replicas.
· Students will be able to know the importance of control groups, replicas; and learn how to generate graphs using scientific data.They will also be able to distinguish between the independent, dependent, and constant variables in

an experiment and state the reasons for using statistics when interpreting experimental data.
· Students will distinguish between different types of microscopes and the functions of each. Students will also learn how to utilize the compound light microscope and the dissecting microscope. Students will calculate total magnifications.
· Students will study biological specimens (prepared slides, live organisms) using both microscopes
· Students will learn how to prepare wet mounts.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1, 2, 3, 4, 5
· Assessment Methods:
· Homework: Questions related to Chapter 2 “The Chemistry of life”
· Lab report on scientific method and microscopy: Performance of "Processes of Scientific Inquiry: The Scientific Method and Introduction to Microscopy" exercises in the laboratory.

Week 3
· Unit of Instruction: Unit 1 : Science, Chemistry, and Cells
· Assigned Reading: Chapter 3 “Cells ” in the textbook and Lab 2 “The Macromolecules of living organisms” in the Laboratory Manual
· Lecture Learning Outcomes:
· Students will learn that cells are the smallest units of life. Students will know that simple lenses revealed the first glimpses of cells. Students will discuss the cell theory and learn how different types of microscopes magnify cell structures.
· Students will know that different cell types characterize life’s three domains: Domain Bacteria, Domain Archaea, and Domain Eukarya.
· Students will learn domain eukarya contains organisms with complex cells.
· Students will understand that eukaryotic cells have a nucleus and other membrane-bound organelles, while prokaryotic cells lack both of these characteristics. Students will also learn the size and complexity difference between the two types of cells. Students will learn the following cell structures, which are shared by all cells: ribosomes, cytoplasm, and plasma membrane. Students will be able to describe the structure and function of the following prokaryotic cell components: the nucleoid, cell wall, flagella, pili, and glycocalyx. Students will be able to describe the following eukaryotic structures and their functions: nucleus, endoplasmic reticulum (ER), Golgi apparatus, lysosomes, peroxisomes, vacuoles, mitochondria, chloroplasts, cytoskeleton, cilia, and flagella. Students will be able to describe the secretory pathway and how the following structures are involved: ER, golgi apparatus, vesicles, and the plasma membrane. Students will be able to describe three structures found in plant cells, which animal cells lack: a cell

wall, a central vacuole, and chloroplasts. Students will also understand the function of these structures.
· Students will learn how cells stick together and communicate with one another.
· Students will learn the endosymbiosis theory and the evidence behind it.
· Laboratory Learning Outcomes:
· Identify dietary sources of carbohydrates, fats, and proteins
· Conduct simple assays for simple sugars, starch, fat and protein
· Determine which food molecules are present in an unknown substance
· Analyze the macromolecule content of various foods using food labels
· Determine calorie needs based on Basal and Active Metabolic rates
· Laboratory Activities: Lab 2 “The Macromolecules of living organisms “
· Students will learn how to conduct several simple assays to test for the presence of sugars, starches, proteins, and fats.
· Students will know the difference between positive and negative controls.
· Students will calculate basal and active metabolics rates and also perform diet analysis by calculating daily calorie intake.
· Students will use the tests to identify molecules in unknown food products.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 3 “ Cell structure and function”
· Lab Report: Lab 2 “The Macromolecules of living organisms” Students complete and submit their labs.
· Quiz 1: Chapters 1-3

Week 4
· Unit of Instruction: Unit 1: Science, Chemistry, and Cells
· Assigned Reading: Chapter 4 “The energy of life ” and Lab 3 “Cell structure and function” in the Laboratory Manual
· Lecture Learning Outcomes:
· Students will learn the types of kinetic energy and potential energy used by organisms. Students will understand the importance of energy transformations in organisms and that these transformations are governed by the first and second law of thermodynamics. Students will be able to compare and contrast exergonic reactions with endergonic reactions. Students will understand why cells use coupled reactions and the importance of ATP hydrolysis. Students will learn about oxidation and reduction (redox) reactions and be able to relate them to electron transport chains. Students will learn how metabolic reactions rely on electron transport chains to harvest energy (ATP).
· Students will able to describe enzymes and will know the relationship between the active site and the substrate(s) of the enzyme. Students will learn how enzymes speed up biochemical reactions by lowering the activation

energy. Students will learn how enzymes remain unchanged by the biochemical reactions. Students will know about cofactors and coenzymes, and understand the basic steps of an enzyme-catalyzed reaction. Students will understand that enzymes have an optimum temperature range and optimum pH range and be able to describe what happens to enzyme function outside of these ranges. Students will understand how cells can regulate enzyme activity by negative feedback inhibition through competitive and noncompetitive inhibitors.
· Students will review the structure of cell membranes, and describe that a biological membrane has selective permeability. Students will describe the active and passive mechanisms of cell membrane transport.
· Students will learn the following forms of membrane transport: simple diffusion, facilitated diffusion, osmosis, active transport, endocytosis, and exocytosis. Students will understand what types of substances are transported in each form and why ions and polar molecules require proteins in the membrane to transport them. Students will be able to understand electrochemical gradients and distinguish between hypertonic, isotonic, and hypotonic solutions.
· Laboratory Learning Outcomes:
· Identify the major components of each type of cell and describe their functions.
· Distinguish between the different shapes of bacterial cells.
· Locate the typical structures found in plant and animal cells .
· Describe the similarities and differences between bacteria, protist, animal, and plant cells.
· Laboratory Activities: Lab 3 “Cell structure and function”
· Students will use the compound microscope to observe examples of prokaryotes from the domain Bacteria. Students will differentiate types of bacteria by their shape. Almost all bacteria form one of three shapes: cocci are round or spherical, bacilli are rod-shaped, and spirilla are spiral shaped.
· Students will explore protista, plants, and animals.
· Students will use prepared slides and live specimens to explore the different structures of cells and organisms.
· Students will make wet mounts to study unicellular organisms.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 4 “The energy of life”
· Lab Report: Lab 3 “Cell structure and function” Students complete and submit their labs.

Week 5
· Unit of Instruction: Unit 1: Science, Chemistry, and Cells

· Assigned Reading: Chapter 5 “Photosynthesis ” and Chapter 6 “ Respiration” in the textbook, and Lab 4 “ Cell membrane and transport mechanism” in the laboratory manual.
· Lecture Learning Outcomes:
· For Photosynthesis: Students will be able to define photosynthesis and know the chemical reaction. Students will be able to know the difference between autotrophs and heterotrophs. Students will be able to know how the process of photosynthesis builds up carbohydrates from carbon dioxide and water in presence of light energy from the sun. Students will learn about the electromagnetic spectrum, and how the photosynthetic pigments capture light energy. Students will be able to describe the structure of chloroplast, photosystem I and photosystem II.
· Students will learn about the two stages of photosynthesis, namely light reaction and carbon reaction (Calvin cycle). Students will know the location of the two stages in a chloroplast and be able to explain why the Calvin cycle is dependent on the light reactions.
· Students will be able to describe the events of the light reactions. Students will understand how photosystems are used to capture light energy and learn that this energy is transferred to electrons. Students will be able to explain how an electron transport chain uses this energy to create an electrochemical gradient. The students will be able to understand that this electrochemical gradient is the power source for ATP synthase. Students will also be able to explain how NADPH, ATP and oxygen are created in the light reactions. Students will understand that oxygen is a byproduct of photosynthesis that is essential for life on earth.
· Students will be able to describe the events of the Calvin Cycle. Students will be able to explain the role that ATP and NADPH from the light reactions play in this cycle. Additionally, students will understand the role of the following in the cycle: Carbon Dioxide, Ribulose Bisphosphate, and Rubisco. Students will be able to explain how C3 plants, C4 and CAM plants use different carbon fixation pathways. Students will understand that compared to C3 plants, C4 and CAM plants have pathways that minimize photorespiration. Students will be able to describe how they minimize photorespiration. Students will explain why this is advantageous in hot and dry environments, but not cool and wet environments.
· For Respiration: Students will learn that aerobic respiration is divided into 4 processes: Glycolysis, Pyruvate Oxidation, Krebs Cycle, and Oxidative Phosphorylation. Students will know the reactants, products, and location (in eukaryotic cells) of each process as well as which one produces the majority of the ATP molecules. Students will understand how the NADH and FADH2 produced in the earlier steps are used during oxidative phosphorylation. Students will be able to describe the events of oxidative phosphorylation. Students will understand how the electron transport chain works to create an

electrochemical gradient. Students will understand what powers ATP synthase. Students will be able to explain the relationship between the electron transport chain and ATP Synthase. Students will be able to explain why aerobic respiration requires oxygen and why anaerobic respiration can occur in the absence of oxygen. Students will learn fermentation and be able to describe alcohol fermentation and lactic acid fermentation. Students will compare and contrast fermentation with aerobic respiration in terms of their efficiency and oxygen requirement.
· Laboratory Learning Outcomes:
· Describe the effects of molecular size, concentration gradient, and time on diffusion across a membrane
· Determine the direction of water flow during osmosis
· Relate the rate of osmosis to the size of the concentration gradient
· Observe and evaluate the effect of osmotic pressure on living cells
· Determine the tonicity of cells using hypertonic, isotonic and hypotonic solutions
· Laboratory Activities: Lab 4 “Cell Membrane and Tranport mechanism.”
· Students will perform osmosis in dialysis tubing exercise, students will use dialysis tubing as a model for a cell membrane, they learn that dialysis tubing is selectively permeable. This means water molecules can pass through it, but larger sucrose molecules cannot. Students will determine whether water moves into or out of the dialysis bags by weighing them.
· Students will determine the percent weight change (+/-) at each time interval for each bag using a formula and plot a graph of time intervals and percent weight change for each of the dialysis bags. They will state whether the solutions in the beakers were isotonic, hypotonic, or hypertonic to the solutions in each of the bags.
· Students will use sheep blood cells and Elodea plant to understand the process of osmosis in cells. Students will explore that osmosis is the primary process of water movement into and out of cells. Students will expose sheep blood cells to three different solutions. Students will demonstrate that if a solution is hypotonic to the cells, water is expected to diffuse from the solution into the cell, causing cell lysis; and if it is hypertonic to the cells, cell is expected to lose water and crenate (shrivel). In an isotonic solution, there is no net movement of water, and the cell remains intact. Students will also explore the process of plasmolysis in plant cells, they will examine the effects of a 20% salt solution on osmosis and cellular contents of plants.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 5 and 6 “Photosynthesis and respiration”
· Lab Report: Lab 4 “Cell membrane and transport mechanism” Students complete and submit their labs.

· Test: Exam 1 on Chapters 1-4

Week 6
· Unit of Instruction: Unit 2 : The molecular basis of life
· Assigned Reading: Chapter 7 “DNA structure and gene function” in the textbook and Lab 5 “Energy pathways: aerobic respiration, photosynthesis and fermentation” in the Laboratory Manual
· Lecture Learning Outcomes:
· Students will review experiments used to identify the genetic material.
· Students will learn about the discovery of DNA structure (The Watson- Crick model).
· Students will learn about gene expression and the processes of transcription and translation. Students will be able to compare and contrast gene expression in a eukaryotic cell and a prokaryotic cell. Students will be able to describe the events of transcription and know the function of the following: DNA template strand, RNA polymerase, promoters, and terminators. Students will understand mRNA processing in eukaryotic cells including: splicing and the modifications that occur at both ends of the mRNA.
Students will be able to explain why RNA splicing occurs in eukaryotic cells and the significance of alternative splicing. Students will learn about the genetic code. Students will be able to describe the events of translation and know the function of the following: mRNAs, tRNAs, rRNAs, ribosomes, start codon, and stop codon.
· Students will be able to discuss how cells regulate gene expression.
· Students will learn how mutations change DNA sequences. Students will learn causes of mutation and the impact of mutation.
· Laboratory Learning Outcomes:
· Describe energy pathways in living organisms; specifically, photosynthesis, aerobic cellular respiration, and fermentation
· Describe the connections between the energy pathways and state the types of organisms that use them
· Observe and evaluate the effect of light on CO2 uptake by Elodea
· Observe and evaluate the ability of yeast to ferment different types of sugars
· Laboratory Activities: Lab 5 “Energy pathways: aerobic respiration, photosynthesis and fermentation
· Students will learn that plants take up CO2 from the environment and use it in the Calvin cycle to make glucose. In this cycle, CO2 is attached to an organic molecule in a process called carbon fixation. In the lab students test the effect of light on CO2 fixation by Elodea, an aquatic plant.
· Students will use yeast and different sugars to show the process of alcoholic fermentation. Students will explore how yeast produces ethanol and CO2 during fermentation. Students will test how glucose is usually the preferred energy source, while yeast can also ferment other sugars. Students in this

experiment will investigate the fermentation rates of different sugars. They will measure the rate of fermentation by capturing and measuring the CO2 as it is produced by the yeast. Students will calculate the production of CO2 by calculating the change in air space as the final air space minus the initial air space.
· In the lab students will be using charts and diagrams to compare and contrast the process of aerobic respiration, photosynthesis, and fermentation.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 7 “DNA structure and gene function”
· Lab Report: Lab 5 “Energy pathways: aerobic respiration, photosynthesis and fermentation ” Students will complete and submit their labs.
· Quiz 2: Chapters 5 and 6

Week 7
· Unit of Instruction: Unit 2: The molecular basis of life
· Assigned Reading: Chapter 8 “DNA replication, Binary Fission and Mitosis” and Chapter 9 “Sexual reproduction and Meiosis” and Lab 6 “ DNA structure, replication, and function” in the lab manual.
· Lecture Learning Outcomes:
· DNA replication precedes cell division: Students will learn how DNA is replicated in a semiconservative manner and know the function of the following: DNA Polymerase, Helicase, Primase, Ligase, Topoisomerase, and single-stranded binding proteins. Students will understand why there is a leading and lagging strand in DNA Replication and where the energy comes from to build a new strand of DNA.
· Students will learn the following types of cell division: binary fission in prokaryotic cells and mitosis in eukaryotic cells. Students will understand that binary fission is a form of asexual reproduction that produces two cells that are typically genetically identical to each other. Students will know the different functions of a mitotic cell division and that a mitotic cell division produces two cells that are typically genetically identical to each other.
· Students will learn the basic components of a virus and be able to explain why viruses require a cell to replicate.
· Students will be able to describe the cell cycle events that occur in: G1, S, G2, and M. They will also understand G0.
· Students will be able to describe the 5 phases of mitosis and know their correct order. Students will understand the different roles of the mitotic spindle in the cell division process. Students will be able to describe the differences in cytokinesis when comparing plant cells and animal cells.

· Students will understand key aspects of cell cycle control including the role of checkpoints.
· Students will learn about cancer. They will understand the role of mutations in cancer, discuss the role of uncontrolled cell division in cancer.
· Students will know the difference between normal and cancer cells and discuss how cancer treatments remove or kill abnormal cells. Students will explore how genes and environment both increase cancer risk.
· For sexual reproduction and meiosis: students will be able to describe the sexual life cycle of animals and understand the role of the following processes: meiosis, mitosis, and fertilization. Students will learn how meiosis relates to the sexual life cycles of plants and fungi. Students will understand that a meiotic cell division is used to produce the haploid gametes in the sexual life cycle of animals and it produces daughter cells that are genetically different from each other. Students will be able to explain the two events of meiosis that make the daughters cells genetically distinct. Students will be able to describe the phases of meiosis. Student will be able to describe crossing over and independent assortment. Students will understand the impact of these two processes in sexual life cycles. Students will be able to compare and contrast meiosis with mitosis. Students will understand nondisjunction (errors in meiosis) and how it leads to aneuploidy (a cell with one or a few extra or missing chromosomes) or polyploidy (a cell with one or more complete sets of extra chromosomes).
· Laboratory Learning Outcomes:
· Describe structural and functional differences between DNA and RNA
· Use a model kit to construct a strand of DNA and to simulate DNA replication as well as transcription and translation
· Determine the possible effects of a mutation
· Extract DNA from strawberries
· Laboratory Activities: Lab 6 “ DNA structure, replication, and function”
· Students will use a model kit to construct a strand of DNA and to simulate DNA replication as well as transcription and translation.
· Students will examine the effect of a mutation in the gene that codes for cystic fibrosis. Students will use the genetic code to find out the amino acid change in the mutated gene. Students will learn that cystic fibrosis (CF) is one example of a disorder caused by a mutated gene and that the mutation changes the shape of an important transmembrane protein. People with the disorder produce abnormally thick and sticky mucus. This mucus clogs the airways and various ducts, causing the characteristic signs of cystic fibrosis. Students will learn the disorder’s most common symptoms include progressive damage to the respiratory system and chronic digestive system problems.
· Students will extract DNA from strawberry and will learn why the different reagents are added in the process of DNA extraction. Students will learn that DNA is soluble in water but insoluble in alcohol. Students will use ice-cold

alcohol to separate the DNA from the solution and make it visible as white fibers.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 8 “The cell cycle”, and chapter 9 “sexual reproduction and meiosis”
· Lab Report: Lab 6 “DNA structure,replication, and function.” Students will complete and submit their labs.
· Quiz 3: Chapter 7, 8, and 9

Week 8
· Unit of Instruction: Unit 2 : The molecular basis of life
· Assigned Reading: Chapter 10 “Patterns of Inheritance” and Lab 7 “Mitosis and Meiosis” in the Laboratory Manual
· Lecture Learning Outcomes:
· Students will understand how asexual and sexual reproduction are different in terms of the genetics of the offspring. Students will learn that during reproduction DNA is passed from parent to offspring and that this is the basis for offspring displaying characteristics that resemble the parent(s).
· Students will distinguish between dominant and recessive; heterozygous and homozygous; phenotype and genotype; wild-type and mutant. Students will be able to define chromosome, gene, locus and allele.
· Students will understand simple Mendelian inheritance. Students will know the law of segregation and law of independent assortment. Students will be able to describe how both of the laws are explained by the events of meiosis.
· Student will be able to predict the outcomes of monohybrid and dihybrid crosses.
· Students will be able to describe why sex-linked genes show unique patterns of inheritance.
· Students will be able to distinguish between incomplete dominance and codominance.
· Students will understand that a gene can have pleiotropic effects.
· Students will understand how epistasis can lead to patterns of inheritance that differ from simple Mendelian inheritance.
· Students will understand the inheritance of linked-genes and how crossing over can affect their inheritance. Students will learn about X-inactivation and how it prevents “double dosing “ of proteins.
· Students will learn how to analyze pedigrees to determine inheritance patterns in humans. Students will learn that many traits are polygenic and influenced by the environment. Students will understand how these two things lead to continuous variation.
· Laboratory Learning Outcomes:

· Distinguish among the different phases of the cell cycle
· Recognize the difference between sister chromatids and homologous chromosomes
· Recognize and describe the phases of mitosis
· Estimate the length of time cells spend in interphase and mitosis
· Recognize and describe the phases of meiosis
· Recognize the events distinguishing meiosis I and meiosis II and identify cells in the different phases
· Describe the significance of crossing over and random orientation (independent assortment)
· Identify the phases of mitosis and meiosis by mimicking them with pop-bead chromosomes
· Recognize the differences between mitosis and meiosis
· Laboratory Activities: Lab 7 “Mitosis and Meiosis”
· Students will use diagrams, charts, figures, and prepared slides to distinguish among the different phases of the cell cycle, recognize the difference between sister chromatids and homologous chromosomes, and recognize and describe the phases of mitosis and meiosis.
· Students will use model kits to simulate the process of mitosis and meiosis.
· Students will explore using the model kits and diagram the process of crossing over in the prophase of meiosis stage and its outcome.
· Students will explore using the model kits and diagram the process of independent assortment or random alignment of chromosomes in metaphase stage of meiosis and its outcome.
· Students will estimate the length of time cells spend in the interphase and mitosis stages of the cell cycle. In the experiment students will use an onion root tip cell that takes approximately 24 hours to go through the entire cell cycle. By performing calculations, students will learn that cells spend majority of the time in the interphase stage of the cell cycle.
· Students will use diagrams, charts, figures, the kit models to compare and contrast the process of mitosis and meiosis.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 10 “Patterns of Inheritance”
· Lab Report: Lab 7 “Mitosis and Meiosis”: Students will complete and submit their labs.
· Test: Exam 2 on Chapters 5, 6, 7, 8, 9

Week 9
· Unit of Instruction: Unit 3: The Evolution of Life
· Assigned Reading: Chapter 12 “The Forces of evolutionary change”, chapter 13 “evidence of evolution”, and chapter 14 “Speciation and extinction”; and Lab 8 “ Genetics” in the lab manual.

· Lecture Learning Outcomes:
· For forces of evolutionary change : Students will be able to discuss the pre-Darwinian views of species held by prominent individuals such as Aristotle, Du Buffon, Erasmus Darwin, Malthus, Cuvier, and Lamarck, and state Darwin's theory of evolution and describe how he arrived at this theory. Students will be able to state Darwin's theory of natural selection and explain its significance, differentiate between the three types of natural selection, state the five lines of evidence for evolution and explain each, define population, gene pool, and biological fitness, explain how artificial selection, mutations, gene flow, genetic drift, non-random mating, and sexual reproduction affect variability. Students will state, use, and explain the significance of the Hardy-Weinberg law, and distinguish between microevolution and macroevolution, differentiate between the two types of speciation, describe the two forms of isolating mechanisms, differentiate between phyletic change, cladogenesis, and adaptive radiation, and discuss the role of extinction in evolution.
· For evidence of evolution: Students will be able to learn clues to evolution lie in the earth, body structures, and molecules. Students will learn about the geologic time scale. Students will learn how fossils provide evidence of evolution.Students will discuss how fossils form and why the fossile record will always be incomplete. Students will be able to distinguish between relative and absolute dating of fossils and will discuss how radiometric dating works.
· Students will learn how geographical barriers such as mountains and oceans greatly influence the origin of species. Students will learn about the theory of plate tectonics and how it explains earth’s shifiting continents. Students will discuss how species distributions reveal evolutionary events. Students will learn how anatomical comparisons may reveal common descent: they will learn about homologous structures, vestigial structures, and analogous structures. Students will learn how embryonic development patterns provide evolutionary clues.
· Students will learn how DNA and protein analysis support other evidence for evolution, and how scientists use mtDNA (mitochondrial DNA) to trace evolution. Students will also discuss how molecular clocks help determine when two species diverged from a common ancestor.
· For species and extinction: Students will be able to define species and discuss the bionomial naming system devised by Linnaeus. Students will learn the factors that influence speciation: reproductive barriers (prezygotic and postzygotic barriers). Students will learn the three types of speciation: Allopatric, Parapatric, and Sympatric speciation. Students will learn gradualism and punctuated equilibrium are the two modles of speciation. Students will address that bursts of speciation occur during adaptive radiation.

· Students will discuss taxonomic hierarchy. Students will be able to distinguish between a cladistics and phylogeny approach in illustrating life’s diversity.Students will learn how a cladogram is contructed.
· Students will discuss the factors of extinction, and will distinguish between background and mass extinctions. Students will learn how humans have influenced extinctions.
· Laboratory Learning Outcomes:
· Apply basic genetic terminology to solve genetics problems
· Predict outcomes of monohybrid and dihybrid crosses using Punnett squares
· Determine the blood type of samples and learn about the inheritance of blood type
· Examine human traits that follow the same pattern of inheritance Mendel demonstrated in pea plants
· Interpret a pedigree chart
· Laboratory Activities: Lab 8 “Genetics”
· Students will review the basic genetic terminologies and apply them to solve genetics problems. Students will solve genetics problems and predict the outcomes of both monohybrid and dihybrid crosses using Punnett squares. Students will calculate the genotypic and phenotypic ratios of the genetic crosses.
· Students will use simulated blood to learn the genetics of blood types and determine the possible paternity of a child. Students will conclude that while blood typing cannot definitively determine who the father is, it can be used to disprove paternity in many cases.
· Students will examine human traits that follow the same pattern of inheritance Mendel demonstrated in pea plants. They will use human traits such as ear lobes, hairline, mid-digital hair. Students will use Punnett squares to predict the outcome of the crosses and will calculate the genotypic and phenotypic ratios of the genetic crosses.
· Students will use pedigree charts to learn how a trait is inherited through generations of a family. They will use the pedigree charts to determine genotypes and patterns of inheritance for a trait.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapters 12-14 “ Evolution”
· Lab Report: Lab 8 “Genetics” Students will complete and submit their labs.
· Quiz 4: Chapter 10 ( Genetics)

Week 10
· Unit of Instruction: Unit 4: The diversity of life
· Assigned Reading: Chapter 17 “Bacteria and Archaea” in the textbook ,and Lab 9 “Evolution: Mechanisms of change and lines of evidence” in the lab manual
· Lecture Learning Outcomes:

· Students will describe the major differences between prokaryotes and eukaryotes. Students will review that prokaryote is a single-celled organism that lacks nucleus and membrane bounded organelles.
· Students will learn that DNA sequences and other lines of evidence suggest the existence of two prokaryote domains: Bacteria and Archaea.
· Students will be able to describe the major differences between bacteria and archaea. Students will be able to list several ways that prokaryotes have influenced evolution and students will discuss how bacteria and archaea are essential to all life. Students will learn some of the adaptations that enable pathogenic bacteria to enter the body and cause disease.
· Students will be able to discuss some practical uses of bacteria and archaea.
· Students will be able to compare the cell wall compostion of bacteria and archaea. Students will learn about the Gram stain procedure that distinguishes bacteria on the basis of the cell wall structure or composition.
· Laboratory Learning Outcomes:
· Investigate and explain how natural selection, genetic drift, and gene flow change the characteristics of a population.
· Determine the relationships among organisms based on molecular differences .
· Laboratory Activities: Lab 9 “Evolution: Mechanisms of change and lines of evidence”
· Natural selection : students will model the effects of predators on a prey population. In this experiment, a population of 200 beans with five different size categories will represent the prey. The different sizes of beans will represent the variation in size within a single prey population; students will act as the predators. Students will construct a bar graph that shows the distribution of size in the population. After hunting season, students will count the survivors and record the numbers for each size category through several generations, students will find out which beans or prey survived at the end.
· Gene flow: students will use different beans as an existing population and gene flow as migration. To simulate the process of migration, students will add new beans to the exiting bean population, the gene frequencies of the population can change. Students will calculate the gene frequencies after migration.
· Genetic drift: students will re-establish the original population of 200 prey beans, with five different size categories, students will mix the beans thoroughly and place them in a single pile on the lab table. Students will simulate the devastation of a storm by removing about 75% of the beans, without looking at them closely or taking their size into consideration. These beans are the victims of the storm and will be considered dead. The remaining 25% of the beans are the survivors after the storm. Students will count the number of surviving beans of each size and will calculate the percent of the survivors that are in each size category. Students will compare the original gene frequencies for size with the gene frequencies after the effects of genetic drift.

· Molecular similarities reveal relationships among organisms: In this activity, students will compare the amino acid sequences of cytochrome c in several species using a data table from a published result and answer few questions based on the published data. Students will review cytochrome c is an important protein of the electron transport chain. Due to its importance, it is highly conserved, which means that all organisms have a form of cytochrome
c. However, its exact sequence varies somewhat among species. Two species whose cytochrome c sequences are very similar are closely related. On the other hand, species with many differences in cytochrome c are not as closely related. Students will make a cladogram for chickens, snakes, and penguins based on their cytochrome c differences.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered:1-5
· Assessment Methods:
· Homework: Questions related to Chapter 17 “Bacteria and Archaea””
· Lab Report: Lab 9 “Evolution: Mechanisms of change and lines of evidence.” Students will complete and submit their labs.
· Quiz 5: Chapters on evolution: 12, 13, and 14

Week 11
· Unit of Instruction: Unit 4: The diversity of life
· Assigned Reading: Chapter 19 “Plants” and Lab 10 “Microbiology” in the lab manual.
· Lecture Learning Outcomes:
· Students will learn how plants have changed the world, will dissicus how plants provide food, habitat for other organisms and remove carbon dioxide from the atmosphere and produce oxygen.
· Students will know the taxonomic classification of the plant kingdom, identify the major characteristics and evolutionary advancements of each group, discuss the structure and body plans of the avascular and seedless vascular plants.
· Students will be able to discuss bryophytes are the simplest plants and learn the three main groups of bryophytes. Students will be able to describe the relationship between bryophyte gametophytes and sporophytes.
· Students will learn seedless vascular plants (ferns) have xylem and phloem but no seeds. Students will learn the four groups of seedless vascular plants and how they reproduce.Students will compare and contrast seedless vascular plants and bryophytes.
· Students will learn the four groups of gymnosperms, and how they reproduce.
· Students will learn the majorty of plants are angiosperms or flowering plants and will be able to describe flowers and fruits are unique to the angiosperm life cycle. Students will discuss the relationship between flowers and fruits.
· Students will learn nearly all angiosperms are either Monocotyledons (monocots) or Dicotyledons (dicots). The first leaves to emerge when a seed

germinates are called cotyledonae. In monocots there is one cotyledon and in dicots, there are two.
· Students will describe how wind and animals participate in angiosperm reproduction and dispersal.
· Students will compare and contrast gymnosperms (with naked seeds) and angiosperms that produce seeds in fruits.
· Students will be able to describe the alternation of generations and the processes of asexual and sexual reproduction in plants.
· Laboratory Learning Outcomes:
· Understand person-to-person transmission of bacteria
· Utilize proper aseptic technique to prepare slides
· Perform a differential staining procedure and understand the purpose of each reagent used in the staining
· Differentiate between Gram positive and Gram negative bacteria
· Laboratory Activities: Lab 10 “Microbiology”
· Students will perform an experiment to show how easy it is to acquire microorganisms from the simple act of shaking someone’s hand. Students will observe how quickly one microorganism can spread from one person to an entire group of individuals.
· Students will perform Gram-stain procedures on different strains of bacteria such as Staphylococcus aureus, Escherichia coli, Bacillus subtilis , Proteus vulgaris.
· Students will examine the finished slides under a microscope using the 5X, 10X, 40X, and, if needed, the oil immersion lens (100X) to determine whether each specimen is Gram-positive or Gram- negative. Students will draw the bacteria and complete a data table indicating the name of the organism, its shape, the color, and whether it is Gram- positive or Gram-negative.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 12 “Plants”
· Lab Report: Lab 10 “Microbiology “ Students will complete and submit their labs.

Week 12
· Unit of Instruction: Unit 4: The diversity of life
· Assigned Reading: Chapter 21 “Animals” and Lab 11 “Plant diversity, Angiosperm structures and Angiosperm reproduction” in the Lab Manual
· Lecture Learning Outcomes:
· Students will be able to describe the taxonomy of the non-chordates and give examples of each phylum, and will be able to differentiate coelom types, symmetry types, and distinguish between protostomes and deuterostomes. Students will be able to trace the origin and development of the different animal groups using the geological time table, fossil records, and biochemical

similarities, and give conditions of the earth at each period that may have influenced animal evolution. Students will also be able to distinguish characteristics and correlate examples of organisms in the major invertebrate phyla using laboratory observations.
· Students will be able to identify characteristics of and correlate examples of organisms in each of the principal groups of vertebrates.
· Students will understand the differences among the major invertebrate and vertebrate animal phyla in terms of structure, function, life history, and evolutionary relationships and how these differences inform the classification of animals.
· Laboratory Learning Outcomes:
· Recognize structural differences among the four major groups of plants
· Identify structures in the angiosperms and relate them to their functions
· Observe and evaluate water transport in plants
· Identify flower and fruit structures and describe their functions
· Describe sexual reproduction in flowering plants, including the functions of flowers, seeds, and fruits.
· Laboratory Activities: Lab 11 “Plant diversity, Angiosperm structures and Angiosperm reproduction.”
· Students will observe prepared slides and living specimens of plants.
· Student will observe bryophytes and learn to distinguish among mosses, liverworts, and hornworts. Students will also learn about the ferns and fern allies. Students will learn about alternation of generations in the life cycle of plants, and they learn to distinguish gametophyte structures from sporophyte structures. Students will learn about structures involved in asexual and sexual reproduction in the bryophytes.
· Students will learn about the differences among the four phyla of gymnosperms. They will observe large-scale models of these plants and plant parts as well as living specimens. Students will learn about the life cycles of gymnosperms, and they will recognize their gametophyte and sporophyte stages. Students will observe and answer questions about gymnosperm structures such as needle-like leaves and male and female cones. Students describe the difference between pollination and fertilization.
· Students will label the different parts of a flowering plant (angiosperm). Students will explore the function of the root and stem of a flowering plant. Students will explore the process of transport (xylem and phloem) in plants by using celery and a dye, and will observe the results using a microscope. Students will compare the life cycle and reproductive strategies of angiosperms to the bryophytes, seedless vascular plants, and gymnosperms. Students will observe vascular tissues in both monocots and dicots using a compound microscope and document the differences and similarities between these two stem sections.
· Students will observe flower models and living flowers. Students will dissect a perfect flower and describe the four floral organs, their positions, and their

functions. They measure their petals, sepals, filaments, and style. Students will learn about the gametophyte and sporophyte structures in angiosperms. Students will observe the development of a fruit using a series of prepared slides. Students will differentiate between monocot and dicot seeds based on their inner structures. Students will observe, classify by type, and dissect various types of fruit. Based on their observations, students will learn about the similarities and differences in life cycle and structures among the four major plant types.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 2, 3, 4, 5
· Assessment Methods:
· Homework: Questions related to Chapters 21 “Animals”
· Lab Report: Lab 11 “Plant diversity, Angiosperm structures and Angiosperm reproduction” Students will complete and submit their labs.
· Quiz 6: Chapters 17 and 19

Week 13
· Unit of Instruction: Unit 7: The Ecology of life
· Assigned Reading: Chapter 37 “Population Ecology” , Chapter 38 “Communities and Ecosystems”, and Lab 12 “Animal Diversity” in the lab manual.
· Lecture Learning Outcomes:
· For population Ecology: Students will be able to define population, community, and ecosystem.
· Students will learn about population density, and will be able to distinguish among the types of distribution in a habitat.
· Students will be able to explain how subpopulations may evolve into new species. Students will learn how births and deaths help determine population size. Students will learn about conditions that support exponential population growth. Students will learn about environmental resistance, and its relationship to the carrying capacity of a habitat.
· Students will be able to distinguish beween density-dependent and density independent factors that limit population size, and give examples of each.
· Students will learn how demographic transition reflects changes in birth rates and death rates, and describe the factors that affect birth and death rates worldwide.
· Students will learn how natural selection influences life histories.
· Students will be able to discuss some of the environmental consequences of human population growth.
· For communities and ecosystems: Students will learn about species interactions such as competition, symbiosis, and predation.
· Students will understand the interaction of living organisms with their environments. Students will learn how ecosystems require continuous input of energy. Students will be to identify the trophic levels of food chains, and describe the efficiency of energy transfer between trophic levels in food webs.

· Students will be able to explain the roles primary producers and decomposers play in ecosystems.
· Students will learn how chemicals cycle within the ecosystems: water cycle, carbon cycle, nitrogen cycle, and phosphorous cycle.
· Laboratory Learning Outcomes:
· Classify animals according to symmetry and embryonic development
· Describe the differences among the nine major animal phyla
· Observe and evaluate animal strategies for obtaining and digesting food
· Compare parasites to free-living animals
· Laboratory Activities: Lab 12 “Animal diversity”
· Students will examine specimens of sponges and prepared slides of cross-sections of sponges and draw conclusions about the functions of various structures and cell types. Students learn about how sponges procure and digest food. Students learn about Cnidarian structures. Students will observe a living hydra and determine its symmetry. By stimulating the hydra, students determine if it has a nervous system or muscles. Students will feed the hydra and observe how it obtains and digests food. Students will describe how Cnidarian structures allow it to perform respiration, circulation, and excretion. Students will answer questions on how sponges and hydra obtain their food.
· Students will learn about bilaterally symmetrical animals, specifically Platyhelminthes. Students will observe living specimens of a freshwater free living flatworm (planaria) and they will describe the animal’s eyespots, auricles, and interior networks and their functions. Students will feed the flatworms and observe how they ingest food.
· Students will learn the life cycle of two parasitic flatworms: liver fluke and tapeworm. Students will observe prepared slides of the parasitic flatworms.They compare them to free-living flatworms. They will observe prepared slides of tapeworms and identify various structures such as the scolex. Students will review the lifecyles of both liver fluke and tapeworm, and discuss how a human could avoid being a tapeworm or liver fluke host.
· Students will compare the three phyla (sponges, cnidaria, and platyhelminthes) in terms of their tissues, symmetry, germ layers, organ systems, digestion, feeding habits, and body plan.
· Students will review Arthropods are by far the most diverse animal phylum. Their name means “jointed feet” and it refers to their jointed appendages. Even their mouthparts are jointed. Students will explore the description and function of various insect mouthparts.Using a microscope, students will observe the mouth parts of three different insects (butterfly, mosquito, and housefly) and discuss how each insect feeds and what it eats based on the structure of the mouth parts.
· Students will review that the digestive system of an insect is a single long tube, or alimentary canal, that extends from the mouth to the anus. This mouth-to-anus tube is a complete digestive system. It can be divided into three regions: the foregut, midgut, and hindgut. Organs along this tube have

specialized functions in breaking down food and ridding the body of waste. Students will observe a figure that shows the internal anatomy of a grasshopper, and answer questions about the digestive system of a grasshopper: the parts, and their functions.
· Students will review that chordates are bilaterally symmetrical deuterostomes. Students will also review chordates share the following four features that appear during embryonic development: notochord, dorsal hollow nerve cord, pharyngeal pouches or slits, and post-anal tail.
· Students will examine the digestive systems of two similar vertebrates: rats (Rattus sp.) and humans (Homo sapiens).
· Students will compare the ways five animal phyla (sponges, cnidaria, flatworms, arthropods, and chordates) digest food. Students will complete a table to indicate the digestive structures that are present in each phylum.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 2, 3, 4, 5
· Assessment Methods:
· Homework: Chapter 37 “Population Ecology and Chapter 38 “Communities and Ecosystems”
· Lab Report: Lab 12 “Animal Diversity.” Students will complete and submit their labs.

Week 14
· Unit of Instruction: Unit 7: The Ecology of life
· Assigned Reading: Chapter 39 “Biomes” and Lab 13 “Biodiversity” in the lab manual.
· Lecture Learning Outcomes:
· Students will learn the relationships among ecosystems, communities, biomes and the biosphere.
· Students will learn the abiotic conditions the influence the distribution of species on land and in water.
· Students will be able to explain why earth has diverse climates.
· Students will learn about the different biomes: terrestrial, fresh water, and ocean biomes.
· Laboratory Learning Outcomes:
· Measure biodiversity in a community and calculate a diversity index
· Compare diversity indices of different communities and suggest causes
· Examine and evaluate the causes of a population’s decline
· Describe the effects of removing a species from its community
· Laboratory Activities: Lab 13 “Biodiversity”
· Students will calculate Simpson’s Index of Diversity for a wildflower population using data provided. Students will compare the value for the calculated Simpson’s Index of Diversity to an index for another field of wildflowers and suggest reasons for the differences.
· Students will calculate Simpson’s Index of Diversity for cars at the college’s parking lot (the different brands of cars in the parking lot will represent

different species in a community). Students will compare the value for the calculated Simpson’s Index of Diversity with indices from two other sites and suggest reasons for the differences.
· Students will examine maps and data about the decline of the lesser prairie-chicken and will answer questions and complete tables based on the information given about this species.
· Students will provide reasons for saving the lesser prairie-chicken and other threatened and endangered species.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1- 5
· Assessment Methods:
· Homework: Questions related to chapter 39 “Biomes”
· Lab Report: Lab 13 “Biodiversity”” Students will complete and submit their labs.

Week 15
· Unit of Instruction: Unit 7: The Ecology of life
· Assigned Reading: Chapter 40 “Preserving Biodiversity” in the textbook
· Lecture Learning Outcomes:
· Students will define biodiversity and understand the value of biodiversity to humans and to ecosystems as a whole.
· Students will be able to differentiate among extinct, endangered, and vulnerable species. Students will be able to describe the principles of conservation biology and list specific ways that humans have reshaped the global ecosystem. Students will learn how many human activities such as deforestation destroy habitats.
· Students will learn about pollution: Pollution is any chemical, physical, or biological change in the environment that harms living organisms. Pollution degrades the quality of air, water, and land, threatening biodiversity worldwide.
· Students will learn how global climate change alters and shifts habitats, and threatens biodiversity.
· Students will learn how exotic invaders and overexploitation disrupt ecosystems.
· Students will learn how some biodiversity may be recoverable: Students will describe how protective laws and economic incentives can preserve biodiversity. Students will discuss how biotechnology can preserve biodiversity.
· OT36 Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 40 “ Preserving Biodiversity”
· Final Exam: The final exam is comprehensive more focused on unit 2 (chapter 10: Patterns of Inheritance); and units 3, 4, and 7 .
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