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Introduction to Biodiversity
	Essential Understandings: 

1. Biodiversity is essential to the health of our planet and its life forms.

	Content Standards:

1. Understands biological evolution and the diversity of life.   

2. Understands the principals of heredity and related concepts.

3. Understands relationships among organisms and their physical environment

4. Understands the nature of scientific knowledge.


	Essential Question:  Why is biodiversity important to the health of our planet and its life forms?

	

	Learning Goals: Students will:  

	Define biodiversity.

	Understand the three main types of biodiversity (species diversity, genetic diversity, ecosystem diversity).

	Define species.  

	Understand why there are more species in the tropics than in temperate climates.  

	Identify factors that regulate diversity.

	Understand why biodiversity is important.  

	Identify the levels of biological organization (from simplest to most complex).

	Describe energy flow in the ecosystem.  

	Identify the different niches organisms occupy in the food web.  

	Understand how natural selection results in organisms that are suited for survival in particular environments

	Understand how some inherited characteristics become more advantageous, less advantageous, or neutral when the environment changes. 

	Understand how chance alone can result in characteristics having no survival value or reproductive value when the environment changes. 


	Suggested Strategies
	· Show online video:  “Biodiversity” from the Wild Classroom series.  Have students identify the three main types of biodiversity and why biodiversity is important.

· Have students read “A Place Out of Time” and complete the three questions on the back.  

	Suggested Assessments
	· Quizzes

· Tests

	Suggested Resources
	· “A Place Out of Time”  <http://rainforests.mongabay.com/print/0302.htm>

· Campbell Biology Chapter 1 “Exploring Life”

· Environmental Science A Global Concern 11th Edition by Cunningham/Cunningham Chapters 11,12,13

· Prentice Hall Biology:  Exploring Life 2004 Chapter 15 Origins of Biological Diversity

	Suggested Tech Integration
	· The Wild Classroom:  ExploreBiodiversity.com  (videos/text/online projects)

· Video:  Evolutionary Arms Race (plus worksheet)

· Video:  Rediscovering Biology DVD, Disk #4 Molecular and Global Perspectives #12 Biodiversity

	Content Vocabulary
	· biodiversity, species diversity, genetic diversity, ecosystem diversity, species, 

· proton, neutron, electron, atom, element, molecule, organelle, cell, tissue, organ, organ system, organism, population, community, ecosystem, biome, biosphere,* emergent properties, abiotic factor, (* Italicized terms should be review from earlier grades, especially 9th and 10th).

· Producers, chemosynthesis, photosynthesis, consumer, herbivore, carnivore, omnivore, decomposer, cellular respiration, food chain, food web, trophic level, energy pyramid, niche, predation, parasitism, mutualism, commensalism, symbiosis, intra-specific, inter-specific, carrying capacity, limiting factors, population density, 

	Lifelong Learning/21st Century Skills
	· Collaborate and cooperate.

· Read critically for a variety of purposes.  

· Produce quality work


 Taxonomy

	Essential Understandings: 

1. Classification of organisms into like groups helps scientists organize the study of living things.

	Content Standards:

1. Understands biological evolution and the diversity of life.   

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.


	Essential Questions:  Why is classification of organisms important? How are living things organized for study?

	

	Learning Goals: Students will:

	Identify the difference between prokaryotic and eukaryotic cells.

	Know why classification of organisms into like groups is helpful.

	Define taxonomy.

	Identify and describe the three main domains that organisms are classified into.  

	Know the characteristics of the four main kingdoms of classification.

	Identify the correct order of the taxonomic scheme and give an example for one organism.  

	Know what binomial nomenclature is and the rules for writing a species’ scientific name.

	Know three reasons why common names can lead to confusion.

	Know what a phylogenetic tree is and how it is used.  


	Suggested Strategies
	· Note taking.

· Internet search for phylogenetic tree of a favorite species.

· Vocabulary practice worksheets. (Classification:  Crossword, Diversity of Life Review, Ch. 15 Classification System Word Game, )

	Suggested Assessments
	· Quest on Taxonomy.

	Suggested Resources
	· Prentice Hall Biology:  Exploring Life 2004 Chapter 15 “Origins of Biological Diversity” (15.4 Modern taxonomy reflects evolutionary history).

· Prentice Hall Biology:  Miller/Levine 2006 Chapter 18 “Classification”

	Suggested Tech Integration
	·  

	Content Vocabulary
	· Eukaryotic, prokaryotic, taxonomy, domain, Archaea, Eukarya, Protista, Plantae, Fungi, Animalia, Cladistics, Cladogram, clade, 

· Binomial nomenclature, phylogenetic tree, Phylum, class, order, family, genus, species, variety, analogous structures, 

	Lifelong Learning/21st Century Skills
	· Collaborate and cooperate.

· Quality work.

· Reading for a variety of purposes.


 Classification

	Essential Understanding: 

1. Classification of organisms helps us understand the diversity of our own ecosystem.

	Content Standards: 
1. Understands biological evolution and the diversity of life.   

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.


	Essential Question: How diverse are the organisms in our own ecosystem?

	

	Learning Goals: Students will:

	Know how a dichotomous key is used to distinguish among similar organisms.

	Be able to create a dichotomous key.

	Be able to use classification (dichotomous) keys to identify organisms.

	Identify the parts of a flowering plant anatomy.

	Identify patterns of leaf arrangement on a stem.

	Identify leaf shapes.

	Identify leaf venation.

	Identify the anatomical parts of a winter twig of a tree.

	Be able to use a dichotomous key to identify trees in the Durham/Middlefield area without leaves.


	Suggested Strategies
	· Chapter 18 Classification Lab “Using and Constructing a Classification Key” Prentice Hall Biology Lab Manual A

· Freshwater Fish Key exercise, Shark Key exercise, 

· Labeling Flower Plant Anatomy Glossary Handout:  EnchantedLearning.com,

· Notes and diagrams

· Taxonomy & Classification Key for Trees Exercise

· Winter Twig Anatomy Handout, 

· Keying of winter twigs of trees from the area (can go outside to do it if nice enough)

· Adopt-A-Tree Project

	Suggested Assessments
	· Quiz labeling basic Plant Anatomy and Leaf arrangement

· Field test or lab practical identifying winter twigs.

	Suggested Resources
	· Keys to Common Trees (handout)

· How to Be a Twig Detective (May T. Watts, “Winter Twigs: a Morton Arboretum Bulletin”)

· Prentice Hall Biology:  Miller/Levine 2006 Chapter 18 “Classification”

	Suggested Tech Integration
	· Power point on plant anatomy, 

	Content Vocabulary
	· dichotomous key, axil, axillary bud, flower, flower stalk, internode, lateral shoot/branch, leaf, leaf blade, node, petiole, primary root, root cap, lateral/secondary root, stem, terminal/apical bud, vascular tissue, 

· leaf scar, bundle scar, bud scale scar, axillary bud, bud scales, 

	Lifelong Learning/21st Century Skills
	· Collaborate and cooperate
· Produce quality work


 Local Diversity

	Essential Understandings: 

1. Classification of organisms helps us understand the diversity of our own ecosystem.

	Content Standards:

1. Understands biological evolution and the diversity of life.   
2. Understands the structure and function of cells and organisms.

3. Understands relationships among organisms and their physical environment.

4. Understands the nature of scientific knowledge.

5. Understands the nature of scientific inquiry.


	Essential Question:  How much diversity of organisms do we have in Durham/Middlefield?

	

	Learning Goals: Students will:

	Identify the characteristics of arthropods.

	Identify the major classes of arthropods and their traits.

	Identify the external anatomical structures of an insect (grasshopper).

	Identify wildflowers in the Durham/Middlefield area.


	Suggested Strategies
	· Notes on Arthropods, 

· 38 Introduction to Arthropods: I and II Zoology Coloring Book.

· Read “Insect Identification Guide”.  

·  “Power-point or Poster Projects on individual insect orders”.  

· Arthropod observation lab

· Read and color #46 Grasshopper: I External Structure from Zoology Coloring Book.

· Grasshopper External Anatomy Lab

· Grasshopper Anatomy External (Handout/Notes sheet)

· #50 Color sheet “Metamorphosis:  Growing Up” from Zoology Coloring book. 

· Read “How to Collect Insects”

· Read “How to Identify Insects”

· Read and color “45 Some Beneficial/Harmful Insects” from Zoology Coloring Book.

	Suggested Assessments
	· Grasshopper External Anatomy Practical Quiz

· Create a collection of 15 orders of arthropods (mostly insects) from the Durham/Middlefield area. Pinning Guide  

· Create a collection of 15 wildflowers from Connecticut

· Insect Orders Test

· Final Exam/Lab Practical Identifying insects, arthropods, and wildflowers.  

	Suggested Resources
	· Zoology: Coloring Book

· The Insect Identification Guide (Fourth Edition) by Gary A Dunn, Dianna Dunn, Young Entomologists’ Society, Inc.  1998 ISBN 1-884256-16-3 
· “Collecting Rules for Biodiversity/Field Behavior Contract”

· How to Make a Wildflower Collection<Http://sps.k12.ar.us/massengale/how_to_make_a_wildflower_collect.htm>

	Suggested Tech Integration
	· Power point presentation on Arthropods and Insect Orders from the Internet.  

· Video “ The Hellstrom Chronicles”

· Rare Plants of Connecticut, Connecticut Botanical Society website.

	Content Vocabulary
	· Entomology, Phylum Arthropoda, exoskeleton, ventral, dorsal, chelicerata, mandibulates, arachnicds, scorpionida, pseudoscorpionida, opiliones, acari, araneida, myriapods, diplopods, chilipods, symphyla, crustaceans, isopoda, amphipods, cirripedia, decapoda.  

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values
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