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Scientific Methodology

	Essential Understanding: 

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

	Content Standards:

1. Understands the nature of scientific knowledge.

2. Understands the nature of scientific inquiry.

3. Understands the scientific enterprise.

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


	Essential Question:  How do the methods used in science improve the quality of life?

	

	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.

	Apply scientific inquiry skills to the study of animal behavior. 


	Suggested Strategies
	· Design and conduct experiments in animal behavior.

	Suggested Assessments
	· Written lab reports

	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
	· Independent variable, dependent variable, baseline observations, constants, hypothesis

	Lifelong Learning/21st Century Skills
	· Access and process information  

· Collaborate and cooperate

· Quality work 


Evolution and Taxonomy 

	Essential Understandings: 

1. Living things have changed over time in response to environmental changes. 

2. Biodiversity is necessary to maintain conditions on Earth.

3. Living things are classified into kingdoms, phyla, classes, orders, families, genuses and species.

	Content Standards:

1. Understands biological evolution and the diversity of life


	Essential Questions: How have animals changed over time to adapt to changing environmental conditions? How are characteristics of animals used to classify them in a useful way?

	

	Learning Goals: Students will:

	Explain how environmental changes can lead to the extinction and evolution of species.

	Cite evidence that supports the theory of evolution through natural selection

	Describe the reasons and bases for the systems of biological classification

	Cite evidence of relatedness of organisms using structural and biochemical homologies.

	Explain the system of binomial nomenclature.

	Explain and apply the taxonomic categories used in biological classification and binomial nomenclature.

	Explain why the most generally accepted classification system contains six kingdoms.


	Suggested Strategies
	· Textbook Reading  Chapter 28

	Suggested Assessments
	· Quiz – Ch 28 

	Suggested Resources
	· Primary Textbook: Schraer, William D. and Herbert J. Stoltze.  1999.  Biology, the Study of Life.   

	Suggested Tech Integration
	· www.iconn.org 

	Content Vocabulary
	· Evolution, taxonomy, kingdom, phylum, genus, species, binomial nomenclature

	Lifelong Learning/21st Century Skills
	· Quality work 

· Access and process information. 


The Nature of Behavior 
	Essential Understanding: 

1. Behavior of animals and humans is a function of genetic and environmental factors.

	Content Standards:
1. Understands relationships among organisms and their physical environment.

2. Understands the nature of scientific inquiry.


	Essential Question: If human and animal behavior is controlled by genetics and the environment, do we really have free will?

	

	Learning Goals: Students will:

	Distinguish between a behavioral response and a physiological response. 

	Distinguish between a stimulus and a response. 

	Be able to identify stimuli and responses in animals. 

	Distinguish between innate behavior and learned behavior. 

	Describe several innate behaviors in a variety of animals. 

	Explain the mechanism and importance of reflexes to an animal’s survival. 

	Explain the concept of instinct and give several examples of instincts. 

	Describe several factors that can influence instinctive behavior. 

	Distinguish between classical conditioning and operant conditioning. 

	Explain habituation and habit formation and give examples of each. 

	Describe the process of imprinting and explain its significance. 

	Explain the concept of insight and relate it to learning. 

	Explain how understanding animal behavior can help to solve human problems. 

	Apply scientific inquiry skills to the study of animal behavior.


	Suggested Strategies
	· Textbook Reading p.  785 – 800.

· Lab – Reflexes

· Lab – taxis and kinesis in redworms

	Suggested Assessments
	· Lab Report on Animal Behavior 

	Suggested Resources
	· Primary Textbook: Schraer, William D. and Herbert J. Stoltze.  1999.  Biology, the Study of Life.

	Suggested Tech Integration
	· Nobelprize.org  - games – Pavlov’s Dog, 

	Content Vocabulary
	· Classical conditioning, operant conditioning, habituation, habit, reflex, instinct, stimulus, response, innate behavior, imprinting, taxis, kinesis 

	Lifelong Learning/21st Century Skills
	· Core Ethical Values

· Collaborate and cooperate 

· Access and process information 


Social Behavior 
	Essential Understandings: 

1.   Social behaviors are essential  to the survival of many species of animals. 

	Content Standards:

1. Understands the relationships among organisms and their physical environment.

2. Understands the nature of scientific inquiry. 


	Essential Question: How do dominance hierarchies, communication and territoriality benefit a species?

	

	Learning Goals: Students will:

	Describe several forms of helpful and hostile social behavior. 

	Describe several examples of animal communication. 

	Apply scientific inquiry skills to the study of animal behavior.


	Suggested Strategies
	· Textbook Reading p. 801 – 810. 

	Suggested Assessments
	

	Suggested Resources
	· Primary Textbook: Schraer, William D. and Herbert J. Stoltze.  1999.  Biology, the Study of Life.

	Suggested Tech Integration
	· www.iconn.org 

	Content Vocabulary
	· Dominance hierarchy, territoriality

	Lifelong Learning/21st Century Skills
	· Collaborate and cooperate

· Access and process information 


Nervous Regulation 
	Essential Understandings: 

1. Behavior in animals is ultimately controlled by cells of the nervous and/or endocrine systems. 

	Content Standards:

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

2. Understands the nature of scientific inquiry.


	Essential Question: How do molecular changes at the cellular level control behaviors?

	

	Learning Goals: Students will:

	Describe how organisms respond to changes in their environment.

	Describe a nerve impulse. 

	Describe the structure and function of a neuron. 

	Identify the structures of a synapse and describe the transmission of an impulse across a synapse and at a neuromuscular junction. 

	Describe the electrical state of a resting neuron and the function of the sodium potassium pump. 

	Identify the major parts of the brain and their functions. 

	Explain how momentary memory, short-term memory and long-term memory differ from one another. 

	Describe the steps involved in a reflex. 

	Distinguish between involuntary and voluntary behavior. 


	Suggested Strategies
	· Textbook Reading Chapter 14.and 15 

· Human Senses lab 

· Reflexes Lab 

· Puzzles Lab 

	Suggested Assessments
	· Quiz on ch 14 and 15 

	Suggested Resources
	· Primary Textbook: Schraer, William D. and Herbert J. Stoltze.  1999.  Biology, the Study of Life.

	Suggested Tech Integration
	· Nobelprize.org – games – Nerve signaling,  Ear pages, Split Brain Experiment 

	Content Vocabulary
	· Central nervous system, peripheral nervous system, neuron, synapse, neurotransmitter

	Lifelong Learning/21st Century Skills
	· Access and process information

· Collaborate and cooperate
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