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COURSE NUMBER: BIO 0100	COURSE TITLE: Foundations of Biology


CREDITS:	3
CLASS HOURS PER WEEK: 3 hours Lecture

PRE-REQUISITES: Qualifying Writing Placement Score or Completion of ENGL 0155, minimum grade of C.

COURSE DESCRIPTION: A general biology course where basic principles such as the characteristics of life, basic biochemistry, cell structure and function, mitosis, meiosis, Mendelian genetics, diversity of life, and ecology are explored.

COURSE LEARNING OUTCOMES:
· To introduce the beginning student to basic biological principles.
· To help students develop the critical thinking skills and the knowledge and competence that will allow them to successfully proceed into more advanced science and technology courses.
· To expose students to scientific methods of inquiry and help students realize the connectivity between biological principles, other scientific disciplines and the natural world.

OTM LEARNING OUTCOMES:
Not Applicable

TAG LEARNING OUTCOMES:
Not Applicable

COURSE MATERIALS:
Biology: The Essentials by Marielle Hoefnagels. McGraw Hill Publishing.
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STANDARDS AND METHODS FOR EVALUATION:

· 2 Exams
· 6 quizzes
· Final exam
· Discretionary points (homework, activities, etc)

· Grading Scale:
o 90-100%=A
o 80-89.9% = B
o 70-79.9% = C
o 60-69.9% = D
o 0-59.9%= E


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: The Science of Biology
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Define biology.
· Differentiate science from non-science fields.
· Discuss the properties and organization of life and the hierarchy of classification.
· Discuss the scientific method.
· Differentiate between prokaryotes and eukaryotes and between organisms in the three domains: Bacteria, Archaea, and Eukarya.
· Differentiate between the eukaryotic kingdoms: Protista, Fungi, Plants, and Animals.
· Assessment Methods: Quiz and Exam

Week 2
· Unit of Instruction: The Chemistry of Life
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:

· Understand the properties of atoms, ions, and molecules.
· Understand the properties water.
· Discuss the different types of chemical bonding including covalent and ionic bonds and hydrogen bonding.
· Understand properties of macromolecules, differentiate monomers from polymers.
· Understand properties and functions of carbohydrates, proteins, nucleic acids and lipids.
· Discuss the process of hydrolysis and dehydration synthesis in making and breaking macromolecules.
· Discuss the different levels of protein structure.
· Discuss simple and complex carbohydrates.
· Differentiate between saturated and unsaturated fats.
· Learn about steroids and phospholipids and their structures.
· Differentiate ribonucleic acid from deoxyribonucleic acid by size, sugar components,
· nitrogen bases and number of strands.
· Learn the bases of DNA and RNA.
· Assessment Methods: Quiz and Exam

Week 3
· Unit of Instruction: Cell Structure and Function
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Discuss the cell theory.
· Identify specific functions of the nucleus, nucleolus, nuclear membrane, nuclear pores, ribosomes, mitochondria, chloroplasts, endoplasmic reticulum, Golgi bodies, lysosome, centrioles, cilia, microtubules, vacuoles, vesicles, central vacuole, and cell wall.
· Differentiate prokaryotic from eukaryotic cells.
· Differentiate between the functions and structures of a cell membrane and a cell wall.
· Know which cell types have cell walls.
· Assessment Methods: Quiz and Exam

Week 4
· Unit of Instruction: Energy and Life
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Understand the sources of energy and flow of energy in living things.
· Discuss the laws of thermodynamics.
· Understand the difference between endergonic and exergonic reactions.
· Describe the terms activation energy and catalysis.

· Understand the properties of enzymes and how enzymes work.
· Describe how pH and temperature affect enzyme activity.
· Discuss how cells regulate enzymes.
· Explain how cells use energy and discuss ATP, the energy currency of the cell.
· Describe oxidation reduction reactions.
· Describe how biochemical pathways work, step by step, with an enzyme at every step.
· Discuss the fluid mosaic model of cell membrane structure.
· Discuss diffusion, osmosis, active transport, facilitated diffusion, endocytosis, and exocytosis.
· Know examples of materials that move by each of the cell membrane transport systems.
· Assessment Methods: Quiz and Exam

Week 5
· Unit of Instruction: Photosynthesis
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Understand the structure of a chloroplast and how it is involved in the process of
· photosynthesis.
· Discuss how plants capture energy from sunlight.
· Explain the overall chemical reactions of photosynthesis.
· Explain pigments and photosystems.
· Discuss how photosystems convert light to chemical energy.
· Describe the light reactions and the carbon reactions of photosynthesis.
· Explain how oxygen and glucose are produced in photosynthesis
· Assessment Methods: Quiz and Exam

Week 6
· Unit of Instruction: Cellular Respiration and Fermentation
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Understand the structure of a mitochondrion and how it is involved in the process of aerobic respiration.
· Describe the overall equation for aerobic respiration.
· Summarize the process of glycolysis by naming the starting compound and the end products.
· Summarize the transition step, also called pyruvate oxidation, and how its products are used in the Krebs cycle.
· Describe the events of the Krebs cycle and state the energy yield and the products.

· Describe the events of the electron transport system and state the energy yield.
· Discuss the process of alcohol and lactate fermentation and state the two carbon end products (lactic acid and alcohol).
· Understand when cells undergo fermentation.
· Assessment Methods: Quiz and Exam

Week 7
· Unit of Instruction: DNA Replication and Protein Synthesis
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Describe the process of protein synthesis (from gene to protein)
· Differentiate mRNA from tRNA and rRNA.
· Differentiate codon from anticodon.
· Discuss the process of transcription.
· Explain mRNA processing by describing introns, exons, and alternative splicing as well as adding molecules to protect the ends of mRNA.
· Discuss the process of translation.
· Practice using the genetic code to determine the amino acid sequence for a protein.
· Assessment Methods: Quiz and Exam

Week 8
· Unit of Instruction: Mitosis
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Describe the structure of DNA and the process of DNA replication.
· Know why a cell goes through DNA replication.
· Describe the eukaryotic cell cycle including the events of interphase in G1, S, and G2 as well as mitosis and cytokinesis.
· Discuss chromosome structure and number and observe human karyotypes.
· Differentiate between homologous chromosomes and sister chromatids.
· Analyze mitosis by describing the events of prophase, metaphase, anaphase and telophase.
· Discuss cancer and control of the cell cycle.
· Assessment Methods: Quiz and Exam


Week 9
· Unit of Instruction: Meiosis
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:

· Discuss the phases of meiosis and discuss the events in each step of meiosis I and II.
· Differentiate between haploid and diploid cells and discuss the outcomes of crossing over and independent assortment.
· Differentiate between mitosis and meiosis.
· Discuss the sexual life cycle and compare spermatogenesis and oogenesis.
· Describe the effects of non-disjunction during meiosis.
· Discuss how variation in chromosome number and structure affect an organism.
· Assessment Methods: Quiz and Exam

Week 10
· Unit of Instruction: Foundations of Genetics
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Understand the principles of Mendelian genetics and inheritance principles, laws and theories.
· Define structural gene, allele, genotype, phenotype, haploid, diploid, homozygous, heterozygous, dominant, recessive, autosomes and sex chromosomes.
· Use Punnett squares to solve monohybrid and dihybrid crosses.
· Discuss why some traits don’t show Mendelian inheritance.
· Understand sex-linked traits.
· Describe codominance using the example of ABO blood types and use Punnett squares to solve blood type inheritance questions.
· Assessment Methods: Quiz and Exam

Week 11
· Unit of Instruction: DNA Technology
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Review the structure and function of DNA.
· Discuss how the structure of DNA was discovered.
· Describe gene therapy and its vectors and uses.
· Discuss genomics and the human genome.
· Discuss genetic engineering and medicine.
· Discuss genetic engineering and agriculture.
· Explain the revolution in cell technology including reproductive cloning, stem cell therapy, therapeutic cloning and gene therapy.
· Assessment Methods: Quiz and Exam

Week 12
· Unit of Instruction: History and Forces of Evolutionary Change

· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· List some of the ideas and people that led Darwin to the theory of evolution.
· Describe Darwin’s theory of natural selection and apply it to real examples.
· Describe how Darwin developed the theory of evolution by natural selection.
· Define the term, evolution, and state how scientists use the term, theory.
· Describe the mechanisms of change in a population. These mechanisms are to include mutation and natural selection as well as gene flow (or migration) and genetic drift.
· Give examples of real populations that have undergone change by one or more of these mechanisms.
· Assessment Methods: Quiz and Exam


Week 13
· Unit of Instruction: The Evidence for Evolution and Speciation and Extinction
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Describe several lines of evidence for evolution and state the reasons the evidence supports the theory. The lines of evidence include the fossil record, comparative anatomy (homologous, vestigial, and analogous structures), embryonic development, and biochemical evidence.
· Explain the classification of organisms.
· Describe the Linnaean System of classification.
· Understand the hierarchical system of classification.
· Know the biological species concept.
· Understand how to build a family tree and interpret a phylogeny.
· Describe how new species arise by allopatric and sympatric speciation.
· Assessment Methods: Quiz and Exam


Week 14
· Unit of Instruction: Communities and Ecosystems
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Define ecology, community ecology, and ecosystems.
· Discuss the interactions between species, mutualism, parasitism, commensalism, competition, and predator-prey relationships.
· Discuss factors that influence the relationship between organisms and their
· environment (biotic and abiotic factors).
· Describe energy flow through ecosystems and ecological pyramids.
· Describe trophic interactions in ecosystems.
· Describe food webs and food chains as well as trophic levels.

· Discuss the impact of the biomagnification of harmful substances.
· Explain the water, carbon, nitrogen and phosphorus cycles and why they are important to living things.
· Assessment Methods: Quiz and Exam


Week 15
· Unit of Instruction: Preserving Biodiversity
· Course Learning Outcomes: Upon successful completion of this unit, students will be able to:
· Define biodiversity and describe how biodiversity changes with latitude and other geographical features.
· Describe threats to biodiversity and examples of endangered species.
· Explain why species are currently endangered, including habitat destruction, overexploitation, invasive species and pollution, and the demands of the human population.
· State reasons to preserve biodiversity and describe efforts to preserve biodiversity.
· Assessment Methods: Quiz and Exam
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