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COURSE NUMBER: BIO 1125	COURSE TITLE: Plant Biology

CREDITS:	4

PRE-REQUISITES: Placement into ENGL 1100

COURSE DESCRIPTION: This course covers the biology of major plant groups and their relationship to humans and the environment. Topics include diversity, physiology, reproduction, anatomy, genetics, biotechnology, ecology, and economic significance.

COURSE LEARNING OUTCOMES:
1. Students will conduct a semester long plant nutrition experiment.
2. Students will use scientific journals to collect information for literature review.
3. Students will learn to apply literature information to prepare a research proposal.
4. Students will become aware that there are potential experimental/human errors, and there are limitations in inquiry-based research projects.
5. Students will practice lab skills and the safe use of laboratory equipment.
6. Students will learn how to set up an experiment, make observations and modifications, collect data, analyze data, use critical thinking to make a valid conclusion, prepare and report the results.
7. Students will practice collaboration among lab partners, apply the gained knowledge to real life situations.
8. Students learn how naturalists and biologists of note contributed to the evolution of the disciplines in the field of plant science.
9. Students will understand the significance of principles and theories in science, particularly plant biology and their relevance to the natural world.
10. Students will learn to apply quantitative skills gained in the laboratory setting to solve problems.


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.
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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 understanding 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: Bidlack and Jansky. Plant Biology, 15th edition. McGraw-Hill
Laboratory Manual: Bidlack. Plant Biology. 15th edition. McGraw-Hill


STANDARDS AND METHODS FOR EVALUATION:

	Assessment Type
	Number
	Points
	Total

	Homework
	14
	10
	140

	Quizzes
	3
	20
	60

	Labs Reports
	13
	10
	130

	Research
	1
	70
	70

	Tests
	2
	100
	200

	Final Exam
	1
	150
	150

	
	
	
	750


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

SPECIAL COURSE REQUIREMENTS:

Departmental Policy: 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 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: Scientific Method, Nature of Life
· Assigned Reading: Chapter 1: What is Plant Biology? Reading assignment on Scientific Methods. Lab safety orientation
· Lecture Learning Outcomes:
· Explain the relationship between plants, animals and humans and that human population increase and activities may pose a danger to plants,
· Explain how the study of plants became a science. Explain the contributions of J.B. van Helmont and Linnaeus.
· Describe the steps in a scientific experiment.
· List the major disciplines of plant science including plant anatomy, plant physiology, plant taxonomy, plant ecology, plant morphology.
· Describe how hypotheses are formulated and used in scientific methods and be able to conduct a scientific experiment.
· Laboratory Learning Outcomes:
· Describe lab safety rules and expectations for safe laboratory operation and safe handling of lab equipment, and proper disposal of chemicals and waste.
· Design a research question leading to conducting an experiment
· Foster Scientific collaboration among lab partners.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 4, 5
· Assessment Methods:
· Homework: Questions related to Chapter 1


Week 2
· Unit of Instruction: Cells and Nature of Life.

· Assigned Reading: Chapter 2 : The Nature of Life. Literature Review on The resaerch project
· Lecture Learning Outcomes:
· List characteristics of living organisms including composition and structure, growth, reproduction, response to stimuli, metabloism, movement and adaptation.
· Be able to describe atom, element, matter, molecule and how they contribute to the formation of more cpomplex structures essential to life.
· Be able to differentiate between ionic and covalent bonds,
· Describe acids, bases and salts,
· List important elements in organic molecules.
· Understand the various forms of energy,
· Llist important characteristics of water that make it essential to life and summarize the hydrologic cycle.
· Describe the structures of protein, lipid, carbohydrate, and nucleic acid and correlate functions of each,
· Laboratory Learning Outcomes:
· Conduct the test for the presence of starch, sugars, and proteins.
· Be able to use the tests to determine the presence or absence of these substances in unknown substances.
· Know a simple test for the presence of fats and oils.
· Conduct a simple technique for removing oil from leaves.
· Conduct test to understand how pH affects the color of anthocyanin.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 2
· Lab report on Cell Components.

Week 3
· Unit of Instruction: Cell Structure and Function, Plant Tissue
· Assigned Reading: Chapter 3 : Cells. Chapter 4: Tissue. Lab 1 The Mocroscope, and Lab 2 The Cell
· Lecture Learning Outcomes
· Be able discuss The Cell Theory and the contribution of early researchers who have led us to our current understanding of the cells.
· Distinguish different types of microscopes and how to use both dissecting and compound light microscope.
· Differentiate between animal and plant cell structures.
· Be able to explain plant cell structures and how communication between cells and within cells occurs.
· Know the structure and function of cell structures and organelles, and how information contained in the nucleus relates to other parts of the cell.

· Understand the cell cycle and the events that take place in each phase of mitosis.
· List the types of meristematic tissues, types of simple tissues and complex tissues, and describe the function of each tissue type.
· Be able to use dissecting and compound microscopes to observe and identify different plant tissue types.
· Laboratory Learning Outcomes:
· Be able to identify parts of a compound microscope and dissecting microscope and understand their functions.
· Understand the differences and similarities between a compound microscope and a dissecting microscope.
· Be able to calculate the magnification, with specific combinations of lenses, of each object being viewed.
· Know what is meant by resolution, field of view, and depth of field.
· Be able to distinguish the various components of living cells visible with a light microscope.
· Understand the difference between cyclosis and independent movement of microscopic objects.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapters 3 and 4.
· Lab report on microscope and cells.
· Submission of hypothesis for the semester long research project.

Week 4
· Unit of Instruction: Plant Structure: Roots and Stems
· Assigned Reading: Chapter 5: Roots and Soils, Chapter 6 Stems, and Lab 5: Stems. Article review on root and stem evolution
· Lecture Learning Outcomes:
· Students will be able to describe how roots develop and know the root regions.
· Students will be able to compare root structures of woody dicots, herbaceous dicots, and monocots.
· Describe and correlate functions for the different types of specialized roots, including Food-Storage roots, Water-Storage Roots, Propagative roots, Pneumatophores, Arial Roots, Contractile Roots, and Buttress.
· Describe how stems are developed and understand the tissues that develop from shoot apices and meristems from which each tissue is derived.
· Distinguish between primary and secondary tissues of plants.
· Compare and contrast stem structures of woody dicots, herbaceous dicots, and monocots.
· Describe and correlate functions for the diverse types of specialized stems.

· Discuss the formation of soil. Describe the components of soil and soil’s structure.
· List the macronutrients and micronutrients necessary for plant growth.
· Students will be able to use laboratory techniques to investigate cell and tissue types in roots and stems.
· Laboratory Learning Outcomes:
· Understand the differences between root hair and lateral roots.
· Know the location and functions of root tissue such as epidermis, cortex, endodermis, pericycle, phloem and xylem.
· Know the location and composition of the Casparian strips.
· Compare and contrast external and internal structures of roots and stems.
· Draw and label stem and root structures.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 4, 5
· Assessment Methods:
· Homework: Questions related to Chapters 5 and 6.
· Quiz#1
· Lab 5 report

Week 5
· Unit of Instruction: Plant Structure: Leaves, Flowers, Fruits, and Seeds.
· Assigned Reading: Chapter 7: Leaves, Chapter 8: Flowers, Fruits, and Seeds. Lab 6 Leaves. Article on evolution of leaves, flowers and seeds.
· Lecture Learning Outcomes:
· Students will be able to describe how leaves are developed.
· Describe the anatomy of a generalized leaf.
· Know the functions of a typical leaf and the specific tissues and cells that contribute to those functions.
· List specialized leaves and means of adaptation.
· Describe three types of leaf arrangements.
· Describe and correlate functions for sun leaves, shade leaves, tendrils, bracts, reproductive leaves, and storage leaves.
· Describe how flowers are produced.
· Know parts of a typical flower and the functions of each part
· List and correlate functions for accessory and sexual flower parts.
· Differentiate between complete and incomplete flowers.
· Differentiate between perfect and imperfect flowers.
· Discuss the structure of a generalized fruit. Describe the different types of fleshy and dry fruits.
· Describe generalized seed structure and conditions necessary for germination.
· Describe mechanisms of fruit and seed dispersal.
· Laboratory Learning Outcomes:

· Students will be able to investigate leaves, flower and fruit characteristics using laboratory techniques.
· Understand the difference between simple and compound leaves and know parts of a complete leaf.
· Know the difference between the upper epidermis and the lower epidermis and be able to distinguish the guard cells from the other epidermal cells.
· Be able to locate the structure between upper and lower epidermis.
· Know how a pine leaf differs from a dicot leaf with respect to the form and composition of tissue and cells.
· Understand the distinctions between dicot and monocot leaves.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 4, 5
· Assessment Methods:
· Homework: Questions related to chapters 7 and 8.
· Lab 6 report on leaves.
· Exam 1

Week 6
· Unit of Instruction: Transport in Plants
· Assigned Reading: Chapter 9: Water in Plants. Lab 9: Diffusion, Growth, Hormones.
· Lecture Learning Outcomes:
· Describe the processes of diffusion, osmosis, plasmolysis, imbibition, and active transport.
· Discuss the Cohesion-Tension Theory of water movement.
· Describe the Pressure-Flow Hypothesis of food transport.
· Describe the regulation of transpiration, and the mechanism by which stomata function.
· List macronutrients and micronutrients and their functions in plants.
· Describe the functions of essential elements in plants.
· Describe the symptoms of elemental deficiencies in plants.
· Laboratory Learning Outcomes:
· Students will be able to investigate factors affecting water and food transport in plants in laboratory.
· Understand what Brownian movement is and why it occurs.
· Know and understand diffusion, osmosis, dialysis, and plasmolysis.
· Understand and be able to explain transpiration and turgor movement in leaves.
· Understand and be able to explain the roles of auxin and gibberellin in stem growth.
· OT36 Natural Science Learning control group Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:

· Homework: Questions related to Chapter 9
· Lab 9 report on Diffusion, Growth and Hormones


Week 7
· Unit of Instruction: Transport and Metabolism: Photosynthesis
· Assigned Reading: Chapter 10: Plant Metabolism. Lab 10 Photosynthesis
· Lecture Learning Outcomes:
· Describe the Laws of Thermodynamics, and to describe and state the equation for photosynthesis.
· Describe the structure of chloroplast and chlorophyll.
· Describe the properties of electromagnetic radiation and characteristics of visible light.
· Describe factors affecting photosynthetic rates including temperature, light intensity and duration, carbon dioxide concentration, and humidity.
· List and describe events of the light reactions of photosynthesis, and the products.
· List and describe the events of the light independent reactions of photosynthesis and the products.
· Compare the C4 pathway with the Calvin Cycle. Students will be able to know C3, C4 and CAM plants utilize carbon differently and use different enzymes, resulting in production of different substances. Students will know the reason CAM plants are efficient in reducing photorespiration under hot and dry conditions.
· Describe the events of CAM photosynthesis.
· Laboratory Learning Outcomes:
· Student will be able to investigate factors affecting photosynthesis in C3, C4, and CAM plants in the laboratory.
· Know the requirements for oxygen-generating steps of photosynthesis and how to test for this in the aquatic plant Elodea.
· Understand the light requirements of photosynthesis and the meaning of fluorescence.
· Understand and be able to perform the steps involved in an experiment to demonstrate the correlation between the presence of starch and photosynthetic activity in Coleus leaf.
· Be able to write up the experiment in appropriate fashion according to the instructions given for writing a scientific report in the Propagation experiment (lab 7)
· Perform the paper chromatography technique and the sequence in which plant pigments separate on chromatography paper.
· Understand the experiments designed to demonstrate the role of carbon dioxide in photosynthesis and fluorescence in chlorophyll.
· OT36 Natural Science Learning Outcomes: 1-8

· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 10
· Lab 10 Report on Photosynthesis

Week 8
· Unit of Instruction: Transport and Metabolism: Cellular Respiration
· Assigned Reading: Chapter 10 Continues: Plant Metabolism. Lab 11: Water in Plants, Respiration, Digestion.
· Lecture Learning Outcomes:
· State the cellular respiration equation. Students will be able to state that aerobic cellular respiration requires oxidation of carbohydrates and presence of mitochondrion to produce energy in final form of ATP, carbon dioxide and water.
· Describe the structure of mitochondrion and describe the reactions of
· Discuss the reactions of the Krebs cycle and events of the Krebs Cycle.
· Discuss the events of the electron/transport system.
· Be able to calculate the conversation of NADH and FADH2 conversion to ATP.
· Describe the number of ATP molecules produced in each stage of cellular respiration.
· Compare and contrast aerobic respiration and fermentation.
· Laboratory Learning Outcomes:
· Students will be able to investigate factors affecting cellular respiration in C3 and C4 plants in the laboratory.
· Understand how water passes through a living plant, the role of transpiration in the movement of water, and the nature of guttation.
· Know the essence of cellular respiration and the by-products of the process.
· Know the effects of digestive enzymes on starch.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 10
· Lab 11 Report
· Quiz #2

Week 9
· Unit of Instruction: Growth and Reproduction
· Assigned Reading: Chapter 11: Growth, Chapter 12: Meiosis and Alternation of Generations. Labs 2 and 12 : Mitosis, Meiosis
· Lecture Learning Outcomes:
· Describe the effects of the principal plant hormones on plant growth, including auxins, gibberellins, cytokinin, abscisic acid, and ethylene gas.

· Define senescence in plants and describe the process.
· Compare and contract different types of plant movements, including nutation, nodding, twining, contractile movements, and nastic due to internal stimuli, as well as movement due to external stimuli, including phototropism, gravitropism, thigmotropism, and chemotropism.
· Describe the functions of phytochrome pigments.
· Describe the process of photoperiodism.
· Differentiate between short day, intermediate day, and long day plants.
· Describe the functions of florigen, its site of synthesis and the action of florigen hormone and investigate through scientific literature its credibility.
· Describe the role of temperature in plant growth.
· Define and describe dormancy and quiescence.
· Students will be able to define meiosis, and its significance in sexual reproduction. differentiate between Meiosis I and Meiosis II and explain the events in each of the phases of Meiosis I and Meiosis II.
· Students will describe types of reproduction as sexual and asexual reproduction.
· Differentiate between haploid and diploid and understand the importance of crossing over to gene diversity.
· Laboratory Learning Outcomes:
· Investigate factors affecting plant growth responses to various plant hormones in the laboratory.
· Understand and know what takes place in each phase of mitosis.
· Understand the nature, structure, or function of spindle fibers, poles, equator, chromatids, cell plates, and phragmoplast.
· Know and understand the events in each phase of meiosis and be able to demonstrate the phases with models.
· Understand where the gametophyte and sporophyte of the life cycle of plants begins and ends. Also know which tissues or structures haploid and which tissues or structures are diploid.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapters 11 and 12
· Lab 2 and 12 reports
· Exam 2

Week 10
· Unit of Instruction: Plant Genetics and Plant Breeding
· Assigned Reading: Chapters 13: genetics, Chapter 14: Plant Breeding and Propagation. Lab 7 "Plant Propagation. Lab 21 “Genetics”.
· Lecture Learning Outcomes:
· Describe the function of DNA and how DNA replicates

· Understand transcription and translation. Students will be able to describe the events leading to transcription and translation and will understand the role of helicase, primase, ligase and know the difference between the leading and lagging strands.
· Know the significance of Mendel's experiment with peas
· Explain Mendel's Law of Inheritance and that inherited traits are governed by one pair of alleles. Differentiate between dominant and recessive alleles.
· Be able to perform monohybrid and dihybrid crosses.
· Describe the genotypic terms homozygous recessive, homozygous dominant and heterozygous and relate them to their corresponding phenotypes.
· Describe and apply methods of vegetative propagation to produce plants asexually.
· Laboratory Learning Outcomes:
· Investigate vegetative propagation methods resulting in asexual reproduction in plants in the laboratory.
· Be able, using simple techniques, to perform propagation of new plants from stems, roots and leaves.
· Experience and understand the technique of budding (bud grafting) and know why grafting can and does occur.
· Experience and understand the propagation on an artificial medium of a plant from a seed embryo and know why only sterile techniques should be employed.
· Be able, using formal English, to write up the embryo culture experiment in scientific format.
· Know the meaning of basic genetic terminology such as F1, F2, genotype, phenotype, homozygous, heterozygous, dominant, recessive, gene, and hybrid.
· Understand how to calculate probability with coins.
· Be able to diagram both monohybrid and dihybrid crosses.
· Be able to work and solve basic genetic problems.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapters 13 and 14
· Lab 21 report - Genetics

Week 11
· Unit of Instruction: Evolution and Classification
· Assigned Reading: Chapter 15: Evolution. Chapter 16: Plant Names and Classification. Lab 13 Domain and Kingdome survey.
· Lecture Learning Outcomes:
· Gain an understanding of the contribution of pre-Darwinian naturalists and state Darwin's theory of evolution.

· Describe principles and have an understanding of natural selection through overpopulation, struggle for existence, variation and survival and reproduction of the fittest.
· Learn about the evidence of evolution from fossils, form, ecology, geographical distributions, and relationships of living organisms, homologies, molecular structures, and analogies.
· State the role of plant hybridization in evolution. Students will be able to discuss the importance of polyploidy in plants and its role in the evolution of species. Students will be able to differentiate between allopolyploids arising from interspecific hybridization and autopolyploid arising from intraspecific hybridization.
· Define taxonomy and binomial nomenclature and write the genus and species name of an organism correctly.
· Define phylogeny and its role in classification.
· List the taxonomic plant classification in their proper order.
· Construct and utilize a dichotomous key.
· List the phyla in Kingdom Plantae and provide examples.
· Laboratory Learning Outcomes:
· Students will be able to assign the organism on display to their correct domains, kingdom, and phyla.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 15 and 16
· Lab 13 report.

Week 12
· Unit of Instruction: Plant Diversity: Bryophytes and Seedless Vascular Plants Evolution and Diversity of Life: Plant adaptations and evolution to land.
· Assigned Reading: Chapter 20: Introduction to Plant Kingdom: Bryophytes, Chapter 21: Seedless Vascular Plants: Ferns and Their Relatives. Lab 16 "Bryophytes and Ferns"	Article review on Bryophytes evolution.
· Lecture Learning Outcomes:
· Identify characteristics and evolutionary advancements of each group of plants.
· List the characteristics of the plant of Division Bryophyta.
· Differentiate between the classes of bryophytes and correlate examples of each.
· Describe the ecological significance of bryophytes and seedless vascular plants.
· Distinguish between vascular plants and list examples of each.
· Discuss the life cycles of the seedless vascular plants.

· Describe the economic significance of bryophytes and seedless vascular plants.
· Laboratory Learning Outcomes:
· Investigate characteristics of bryophytes and seedless vascular plants in the Laboratory.
· Learn the differences among classes of plants.
· Use the microscope, and proper techniques in sampling and dissection of plant specimens.
· Observe and prepare samples of mosses, liverworts and ferns under both dissection and compound microscopes.
· Use critical thinking to compare the form and function of plant structures as they relate to their habitat.
· Differentiate between more primitive plant species and higher plants.
· Understand how the development of gametangia and zygotes of members of plant kingdom differs from that of other kingdoms.
· Be able to explain the basic differences between the sporophytes of mosses and ferns.
· Know what develops or takes place in each phase of the life cycle of liverworts.
· Learn how asexual and asexual reproduction of both thalloid and leafy liverworts differs from that of mosses.
· Know the life cycle of a typical moss.
· Understand the name prothalli and the roles they play in a fern life cycle.
· Students will continue observation, measurement and recording data on their semester-long research experiment.
· Semester long research project: Recording plant height. Weighing pots and adjusting for the field capacity.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to chapters 20 and 21.
· Lab 16 report

Week 13
· Unit of Instruction: Plant Diversity: Gymnosperms
· Assigned Reading: Chapter 22: Introduction to Seed Plants: Gymnosperms. Lab 17 Gymnosperms. Article review on Gymnosperm evolution.
· Lecture Learning Outcomes:
· Distinguish between the 4 phyla of gymnosperms and list examples of each.
· Describe the significance of seeds and their evolutionary importance.
· Describe the life cycles of representative gymnosperms.
· Explain the functions of resin canals, nucellus, generative cells, tube cell, megaspores, microsporocyte, microspore, archegonium,

· Describe the importance of leaf modification in pine as an adaptive mechanism to a harsh environment.
· Recognize the economic significance of gymnosperms.
· Describe the microscopic and macroscopic structure of the angiosperm leaf, stem, root, and seeds, and discuss adaptations of plant organs as influenced by the environment.
· Discuss adaptive strategies in modes of reproduction in flowering plants.
· Discuss transport of water and nutrients through the plant body.
· Laboratory Learning Outcomes:
· Investigate the characteristics of representatives of gymnosperm phyla in the laboratory.
· Understand that there are variations in leaves of the gymnosperms.
· Know the life cycle of gymnosperm and the events that occur in each stage and their structures. Understand that cones represent their reproductive structures.
· Be able to distinguish between different gymnosperm representatives on display.
· Students will continue observation, measurement and collection of samples of their semester-long research experiment for elemental and chemical analysis.
· Semester long research project: Recording plant height. Weighing pots and adjusting for the field capacity.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 22.
· Lab 17 report.
· Quiz#3

Week 14
· Unit of Instruction: Plant Diversity: Angiosperms.
· Assigned Reading: Chapter 23: Seed Plants: Angiosperms. Lab 18 "Angiosperms.”. Article on Angiosperm evolution.
· Lecture Learning Outcomes:
· Describe the life cycle of flowering plants and the stages and structures which are gametophyte as well the stages and structures which are sporophyte.
· Identify different parts of a complete flower.
· Define complete and incomplete flower.
· Define a perfect and an imperfect flower.
· Define and discuss apomixis and parthenocarpy.
· Discuss the bases of the classification of flowering plants.
· Describe pollination and fertilization and double fertilization.

· List characteristics of the principal cultivated plant families. Correlate common examples of each family.
· Laboratory Learning Outcomes:
· Distinguish characteristics and correlate examples of angiosperm plants within major families using laboratory observations.
· Use a model of a perfect flower to identify all four floral segments.
· Observe a fresh flower and identify floral parts and determine if it is a perfect flower, imperfect flower, complete or incomplete flower.
· Dissect a flower by removing the sepat and petals.
· Dissect an anther and observe the pollen grain under the microscope.
· Dissect an ovary and look for the ovules in the ovary.
· Identify the provided plants as monocot or dicto.
· Learn about the gametophyte and sporophyte phases of the angiosperm and which structures are haploid or diploid.
· Students will continue observation, measurement and recording and analysis of data on their semester-long research experiment.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods:
· Homework: Questions related to Chapter 23.
· Lab 18 report.

Week 15
· Unit of Instruction: Ecology: Ecology, Biomes, Flowering Plants and Civilization
· Assigned Reading: Chapter 24, Flowering Plants and Civilization, Chapter 25 Ecology and chapter 26 Biomes.
· Lecture Learning Outcomes:
· List major regions of distribution of cultivated plants and provide plant examples for each region.
· Define the terms population, community, and ecosystem.
· Distinguish between primary producers, consumers, and reducers.
· Discuss the flow of energy through an ecosystem.
· Describe the hydrologic, carbon, and nitrogen cycles.
· Distinguish between primary and secondary succession.
· Differentiate between pioneer and climax species.
· Describe the flora and fauna of the 7 biomes characteristics of N. America.
· State where each biome is found.
· Understand the role fire plays in maintaining specific climate communities.
· Describe the ways in which humans have disrupted ecosystems. Describe methods of preventing damage caused by civilization.
· Students will continue observation, measurement and recording data on their semester-long research experiment
· Laboratory Learning Outcomes:

· Research experiment presentation.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 4, 5
· Assessment Methods:
· Homework: Research experiment presentation.
· Final Exam
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