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Scientific Process

(This is ongoing throughout the semester.)

	Essential Understandings: 

1. Scientists use the process of scientific inquiry to pose questions, conduct investigations, and draw conclusions.

2. Animal research has led to many important scientific discoveries that have improved the quality of life for humans. 

	Content Standards:

1. Understands the nature of scientific knowledge

2. Understands the nature of scientific inquiry

3. Understand the relationships among mathematics, science and technology, and they way they affect and are affected by society.


	Essential Question: How is scientific knowledge created and communicated?

	

	Learning Goals: Students will:

	Describe natural phenomena with appropriate scientific terms.  

	Interpret and communicate scientific information using words, equations, graphs and charts.

	Formulate a testable hypothesis and demonstrate logical connections between the scientific concepts guiding the hypothesis and design of an experiment.

	Design appropriate procedures to solve the problem.

	Identify independent and dependent variables, including those that are kept constant and those used as controls.

	Conduct investigations, collect data and record observations using appropriate tools.

	Use mathematical operations to analyze and interpret data, and present relationships between variables in appropriate forms.

	Articulate conclusions and explanations based on research data and assess results based on the design of the investigation.

	Communicate about science in different formats, using relevant science vocabulary and clear logic.

	Explain how many issues of biotechnology raise important ethical issues.


	Suggested Strategies
	· Finding, reading, and discussing literature about scientific research related to animals. 

	Suggested Assessments
	· Oral presentation of current research articles.

	Suggested Resources
	· Primary Textbook: Schraer, William D. and Herbert J. Stoltze.  1999.  Biology, the Study of Life.   Prentice Hall: Upper Saddle River, New Jersey. 

	Suggested Tech Integration
	· Use of www.iconn.org  

	Content Vocabulary
	· 

	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


 Classification and Evolution 

	Essential Understandings: 

1. Scientific taxonomy has changed as our understanding of evolution has increased.

	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.

4. Understands the scientific enterprise.


	Essential Question: How has the theory of evolution affected taxonomy? 

	

	Learning Goals: Students will:

	Explain the importance of classification systems. 

	Classify living things into six kingdoms.

	Compare and contrast a variety of vertebrate skeletons. 

	Describe the purpose and process of binomial nomenclature. 

	Explain how the theory of evolution has affected taxonomy. 

	Describe the types of evidence now used to determine relationships between groups of organisms. 

	Be able to classify animals using a dichotomous taxonomic key. 

	Describe the characteristics of animals. 

	Explain how fossils provide evidence of evolution. 

	Explain how comparative anatomy, comparative embryology, comparative biochemistry, and geographic distribution of animals provide evidence of evolution. 


	Suggested Strategies
	· Lab:  Comparative Anatomy

· Lab: Microscope review

· Read Ch 7 and 28 

· Game: Taxonomic Poker

· Chapters 7 and 28 reviews from textbook. 

	Suggested Assessments
	· Test on Ch 7 and 28 

	Suggested Resources
	· Schraer , William D. and Herbert J. Stoltze.  1999.  Biology, the Study of Life.   Prentice Hall: Upper Saddle River, New Jersey. 

	Suggested Tech Integration
	· 

	Content Vocabulary
	· Animal,  taxonomy, evolution 

	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


 Invertebrates – Sponges, Worms, Mollusks

	Essential Understandings: 

1. Invertebrates play a key role scientific  research.  

2. Sponges, cnidarians, worms and mollusks are structured to ensure efficiency and survival. 

	Content Standards:

1. Understands the structure and function of cells and organisms.

2. Understands relationships among organisms and their physical environment.

3. Understands biological evolution and the diversity of life.

4. Understands the nature of scientific knowledge.

5. Understands the nature of scientific inquiry.

6. Understands the scientific enterprise.


	Essential Question: What are the characteristics of sponges, worms, and mollusks, and why are they important?

	

	Learning Goals: Students will:

	Describe the basic characteristics of animals. 

	Explain how vertebrates and invertebrates differ. 

	Distinguish among types of symmetry: asymmetrical, bilaterally symmetrical, radially symmetrical and spherically symmetrical. 

	Describe the structure of sponges and cnidarians. 

	Explain how the following life processes are carried out in sponges and cnidarians: nutrition, excretion, respiration, and reproduction. 

	Describe the structure of flatworms. 

	Describe the life cycles of tapeworms, blood flukes, trichina worms, filarial worms, pinworms, and hookworms. 

	Understand the importance of education, proper medical and sanitary care in prevention and treatment of parasitic diseases. 

	Describe the characteristics and structure of segmented worms and mollusks. 

	Describe respiration, nutrition, circulation, excretion and reproduction in earthworms. 

	Describe the similarities and differences among bivalves, gastropods and cephalopods. 

	Understand the importance of animal research.

	Know how to use iConn.org as a research tool.

	Demonstrate understanding of the scientific method.

	Demonstrate oral presentation skills.

	Apply research skills to the ongoing investigation of a zoology topic.


	Suggested Strategies
	· Read ch 32 
Lab: Sponges and Cnidarians 

· Lab: Earthworm Dissection.

· Lab: Observing Live redworms, earthworms ,  Hydra, Vinegar eels and Planaria

· VIDEO:   Octopus 

· Ch 32 Review from Textbook 

	Suggested Assessments
	· Quiz – Sponges and Cnidarians

· Quiz – Worms

· Quiz – Mollusks

· Test – CH 32 

· Presentation on animal research article related to sponges, worms, mulluscs

· Work on culminating project

	Suggested Resources
	· Primary textbook: Schraer, William D. and Herbert J. Stoltze.  1999.  Biology, the Study of Life.   Prentice Hall: Upper Saddle River, New Jersey.

	Suggested Tech Integration
	· www.iConn.org 

	Content Vocabulary
	· Sponge, invertebrate, cnidarian, segmented worm, flatworm, roundworm, mollusk

	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


 Invertebrates – Arthropods and Echinoderms

	Essential Understanding: 

1. Understands how arthropods and echinoderms are structured to ensure efficiency and survival. 

2. Understand why echinoderms are evolutionarily closer to vertebrates than to most invertebrates. 

	Content Standards:

1. Understands the structure and function of cells and organisms.

2. Understands relationships among organisms and their physical environment.

3. Understands biological evolution and the diversity of life.

4. Understands the nature of scientific knowledge.

5. Understands the nature of scientific inquiry.

5. Understands the scientific enterprise.


	Essential Question: What are the characteristics of arthropods and echinoderms, and why are they important?

	

	Learning Goals: Students will:

	Describe the general characteristics of arthropods. 

	Describe the general characteristic of echinoderms. 

	Describe how crayfish carry out nutrition, respiration, excretion, circulation, and reproduction.

	Be able to distinguish centipedes from millipedes. 

	Describe the general characteristics of arachnids.  

	List several reasons for the evolutionary success of insects. 

	List several reasons form the environmental and ecological importance of insects.

	Describe complete and incomplete metamorphosis in insects. 

	 Describe the events in early embryonic development of animals. 

	Distinguish between protostomes and deuterostomes.

	Explain why echinoderms are considered to be more closely related to vertebrates than the other invertebrate phyla. 

	Understand the importance of animal research.

	Know how to use iConn.org as a research tool.

	Demonstrate understanding of the scientific method.

	Demonstrate oral presentation skills.

	Apply research skills to the ongoing investigation of a zoology topic.


	Suggested Strategies
	· Read ch 33, and p. 441 – 444

· Lab:  Arthropod Survey

· Lab: Crayfish Dissection 

· Lab:  Sea Star Dissection

· Ch 33 Review from Textbook

	Suggested Assessments
	· Quiz: arthropods

· Quiz: Echinoderms

· Quiz: Crayfish and sea star

· Test: Ch. 33

· Presentation on animal research article related to arthropods and echinoderms

· Work on culminating project

	Suggested Resources
	· Primary Textbook: Schraer, William D. and Herbert J. Stoltze.  1999.  Biology, the Study of Life.   Prentice Hall: Upper Saddle River, New Jersey. 

· Supplemental Textbook:  Dorit, Robert L., Warren F Walker, Jr and Robert D. Barnes.  1991.  Zoology.  Thompson Learning.

	Suggested Tech Integration
	· www.iConn.org

	Content Vocabulary
	· Arthropod, insect, crustacean, arachnid, centipede, millipede, echinoderm, protostomes, deuterostomes 

	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


 Vertebrates - Fish, Amphibians, Reptiles 

	Essential Understandings: 

1. Vertebrates have a backbone; Chordates have a dorsal, hollow nerve cord, a notochord and gill slits at some time in their development. 

2.     Understands how fish, amphibians, and reptiles are structured to ensure efficiency and survival. 

	Content Standards:

1. Understands the structure and function of cells and organisms.

2. Understands relationships among organisms and their physical environment.

3. Understands biological evolution and the diversity of life.

4. Understands the nature of scientific knowledge.

5. Understands the nature of scientific inquiry.

6. Understands the scientific enterprise.


	Essential Questions: What are the characteristics of fish, amphibians, and reptiles? How are they similar? How are they different?

	

	Learning Goals: Students will:

	Describe the characteristics of chordates. 

	Distinguish between chordates and vertebrates.

	List the characteristics of vertebrates. 

	Distinguish among jawless, cartilaginous and bony fishes and give examples of each. 

	List the major characteristics of amphibians. 

	Describe the structure and life functions of the frog.  

	Describe metamorphosis in the frog. 

	List the major characteristics of reptiles. 

	Compare and contrast the external structures of snakes, turtles, crocodiles and alligators. 

	Understand the importance of animal research.

	Know how to use iConn.org as a research tool.

	Demonstrate understanding of the scientific method.

	Demonstrate oral presentation skills.

	Apply research skills to the ongoing investigation of a zoology topic.


	Suggested Strategies
	· Read Ch . 34

· Lab- Frog Dissection 

	Suggested Assessments
	· Quiz – oral lab quiz on frog anatomy

· Test – Ch 34 

· Presentation on animal research article related to fish, amphibians, reptiles

· Work on culminating project

	Suggested Resources
	· Primary Textbook: Schraer, William D. and Herbert J. Stoltze.  1999.  Biology, the Study of Life.   Prentice Hall: Upper Saddle River, New Jersey. 

· Supplemental Textbook:  Dorit, Robert L., Warren F Walker, Jr and Robert D. Barnes.  1991.  Zoology.  Thompson Learning. 

	Suggested Tech Integration
	· www.iConn.org

	Content Vocabulary
	· Chordate, tunicate, vertebrate, fish, amphibian, reptile, external fertilization, internal fertilization

	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


Vertebrates – Birds and Mammals 

	Essential Understandings: 

1.      Understands how birds and mammals are structured to ensure efficiency and survival. 

	Content Standards:

1. Understands the structure and function of cells and organisms.

2. Understands relationships among organisms and their physical environment.

3. Understands biological evolution and the diversity of life.

4. Understands the nature of scientific knowledge.

5. Understands the nature of scientific inquiry.

6. Understands the scientific enterprise.


	Essential Questions: What are the characteristics of birds and mammals? How are they similar? How are they different?

	

	Learning Goals: Students will:

	List the general characteristics of birds and mammals. 

	Describe the structure and function of feathers. 

	Describe the body systems of birds especially the unique respiratory system. 

	Distinguish among marsupial, monotreme and placental mammals. 

	List the characteristics of primates. 

	List the characteristics that distinguish humans from other primates. 

	Compare and contrast Neanderthals, Cro-Magnons, and modern humans. 

	Understand the importance of animal research.

	Know how to use iConn.org as a research tool.

	Demonstrate understanding of the scientific method.

	Demonstrate oral presentation skills.

	Apply research skills to the ongoing investigation of a zoology topic.


	Suggested Strategies
	· Read Ch 35

· Lab- Mammal Dissection 

	Suggested Assessments
	· Quiz – oral on mammal (rat or fetal pig) anatomy 

· Test – Ch 35 

	Suggested Resources
	· Primary Textbook: Schraer, William D. and Herbert J. Stoltze.  1999.  Biology, the Study of Life.   Prentice Hall: Upper Saddle River, New Jersey. 

	Suggested Tech Integration
	· Virtual Fetal Pig dissection 

· www.iConn.org

	Content Vocabulary
	· bird, placental mammal, monotreme, marsupial, primate

	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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