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Scientific Methodology (Ongoing throughout year)

	Essential Understanding: 

1. Scientific knowledge is an attempt to describe, explain, and predict natural phenomena

	Content Standards:

1. Understand scientific methodology.

2. Apply scientific reasoning and knowledge

3. 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 be able to:

	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
	· Design and conduct CAPT labs

	Suggested Assessments
	· Formal lab reports

	Suggested Resources
	· Textbook: Miller and Levine (2008), Biology, Prentice Hall,  Appendix A, Ch. 1

	Suggested Tech Integration
	· www. iConn.org. 

	Content Vocabulary
	· Independent variable, dependent variable, constant, hypothesis, control group, qualitative, quantitative

	Lifelong Learning/21st Century Skills
	· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information


Ecology
	Essential Understanding:  

1. All organisms on Earth depend on each other for their survival. 

	Content Standards:

1. Understands relationships among organisms and their physical environment

2. Understands the structure and function of cells and organisms

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:  How do organisms depend on each other for their survival?

	

	Learning Goals: Students will:

	Understand the transfer of energy from the sun to the environment and back to space through food webs consisting of producers, consumers and decomposers.

	Know the oxygen, carbon and nitrogen cycles and understand their significance.

	Understand how the physical and chemical properties of water affect the environment and life.

	Distinguish between the biotic and abiotic components of the ecosystem.

	Know how changes in resources, predation and climate can affect the growth of different populations.

	Understand how organisms are adapted to environmental conditions in different biomes.

	Understand how human activity can impact the stability of ecosystems.

	Identify the factors that affect the carrying capacity of the environment.

	Understand how change in population density is affected by emigration, immigration, birth rate and death rate, and relate these factors to the exponential growth of human populations. 

	Understand how technological advances have affected the size and growth rate of human populations throughout history. 


	Suggested Strategies
	· Population lab activity, CAPT lab investigation- yeast population

	Suggested Assessments
	· Unit test, formal lab report

	Suggested Resources
	· Textbook: Miller and Levine (2008), Biology, Prentice Hall, Ch 3,4,5

	Suggested Tech Integration
	· http://www.census.gov/ipc/www/idb/

	Content Vocabulary
	· population, community, ecosystem, biosphere, photosynthesis, respiration, producers, consumers, decomposers, carrying capacity

	Lifelong Learning/21st Century Skills
	· Quality work

· Communicate effectively

· Collaborate and cooperate


Biochemistry
	Essential Understandings: 

1. Living things are composed of natural elements. 

2. Living things follow the natural laws that govern chemistry and physics. 

	Content Standards:

1. Understands the structure and properties of matter

2. Understands the sources and properties of energy

3. Understands the nature of scientific knowledge

4. Understands the nature of scientific inquiry

5. Understands the scientific enterprise


	Essential Question: How are chemical elements arranged in living things so that they allow them to carry on life processes?

	

	Learning Goals: Students will:

	Understand the nature of the ionic, covalent and hydrogen bond.

	Differentiate between synthesis and hydrolysis.

	Identify monosaccharides as the building blocks of carbohydrates and name and know the function of the representative di- and polysaccharides.

	Identify glycerol and fatty acids as the building blocks of lipids.

Distinguish between saturated and unsaturated fats and oils.

Know  the significance of the cholesterol molecule.

	Demonstrate the ability to reproduce the structure of simple amino acid molecules.

Recognize amino acids as the building blocks of protein.

Categorize protein function as structural and enzymatic.

Apply the concept of enzyme optima to enzyme function.

Describe the general role of enzymes in metabolic cell processes.

	Identify and describe the general structure and functions of DNA and RNA.

	Be able to chemical equations for the processes of respiration and photosynthesis.

	Know how carbon dioxide and water are converted into energy-rich forms through an energy-capturing mechanism (photosynthesis).

	Understand the significance of solar, chemical, and heat energies in respiration and photosynthesis.


	Suggested Strategies
	· Indicator lab activity, CAPT lab investigation: enzymes

	Suggested Assessments
	· Unit test, formal lab report

	Suggested Resources
	· Textbook, Miller and Levine (2008), Biology, Prentice Hall, Ch 2

	Suggested Tech Integration
	· CAPT STS activity- Genetically Modified Organisms

	Content Vocabulary
	· Disaccharides, monosaccharides, enzymes, amino acids, substrate, fatty acid, synthesis, hydrolysis, respiration, photosynthesis, monomer, polymer

	Lifelong Learning/21st Century Skills
	· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information


Cells
	Essential Understanding: 

1. Living things are composed of cells. Cells are the basic units of life.

	Content Standards:

1. Understands the structure and function of cells and organisms

2. Understands the nature of scientific knowledge

3. Understands the nature of scientific inquiry

4. Understands the scientific enterprise


	Essential Question: How do the various structures of a cell contribute to its function?

	

	Learning Goals: Students will:

	Distinguish between prokaryotic and eukaryotic cell structures, and identify the functions of each organelle in a typical eukaryotic cell.

	Know the role of the cell membrane in supporting cell functions.

	Apply the terms osmosis, hypertonic, and isotonic in discussing the process of diffusion.

	Compare the transport mechanisms of diffusion and facilitated transport.

	Know the basic similarities and differences found in the structures of plant and animal cells.

	Understand the significance of prokaryotic cells and viruses in the maintenance of human health.

	Know the process of mitosis and understand how this process is important in growth, repair and reproduction.

	Know the process of meiosis and understand how it functions in human gametogenesis.

	Know the similarities and differences between bacteria and viruses

	Know how bacterial and viral diseases are transmitted and how transmission can be prevented

	Know how bacteria and yeasts are used to produce food for human consumption


	Suggested Strategies
	· Cell game, cell model, microscope, cells, and diffusion lab activities

	Suggested Assessments
	· Chapter test, lab activities

	Suggested Resources
	· Textbook: Miller and Levine (2008), Biology, Prentice Hall, Ch 7

	Suggested Tech Integration
	· Computer simulations: Prentice Hall: Active Art

	Content Vocabulary
	· Nucleus, mitosis, meiosis, prokaryote, eukaryote, osmosis, diffusion, hypotonic, isotonic, hypertonic

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

· Access and process information

· Core Ethical Values


Genetics 

	Essential Understandings: 

1. In sexually reproducing organisms, each offspring contains a mix of characteristics inherited from both parents.

2. Genetic information is stored in genes that are located on chromosomes inside the cell nucleus.

3. Most organisms have two genes for each trait, one on each of the homologous chromosomes in the cell nucleus.

	Content Standard: 

1. Understands the principles of heredity and related concepts


	Essential Question: What processes are responsible for life’s unity and diversity?

	

	Learning Goals: Students will:

	Know how genetic materials are organized in genes and chromosomes in the cells of living organisms.

	Know how meiosis contributes to the genetic variability of organisms.

	Identify the stages of meiosis and understand the importance of meiosis in maintaining chromosome number.

	Apply the principles of probability to genetics

	Be able to use the Punnett Square technique to predict the distribution of traits in mono- and di-hybrid crossings.

	Know how the genetic information from both parents is mixed in the fertilized egg to produce an individual with new combinations of genes and traits.

	Understand the general role of DNA and RNA in protein synthesis

	Understand the difference between genetic disorders and infectious diseases.

	Be able to deduce the probable mode of inheritance of traits (e.g. recessive/dominant, sex-linked) from pedigree diagrams showing phenotypes.

	Understand that the evaluation of bioethical issues requires the same critical thinking skills and respect for empirical evidence that scientists use in their pursuit of science.

	Understand the risks and benefits of altering the genetic composition and cell products of existing organisms.

	Know how the genetic information of organisms can be altered to make them produce new materials.


	Suggested Strategies
	· Blood typing lab activity, protein synthesis lab activity, mitosis lab activity, meiosis lab activity

	Suggested Assessments
	· Unit test, lab activities

	Suggested Resources
	· Textbook: Miller and Levine (2008), Biology, Prentice Hall Ch 11, 12, 13, 14

	Suggested Tech Integration
	· Internet search on genetic disease

	Content Vocabulary
	· Gene, inheritance, chromosome, traits, meiosis, Punnett Square, genotype, phenotype

	Lifelong Learning/21st Century Skills
	· Communicate effectively

· Collaborate and cooperate

· Core Ethical Values


Evolution
	Essential Understandings:  Species change over time due to genetic changes and natural selection

	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 Questions: What processes are responsible for life’s unity and diversity?

	

	Learning Goals: Students will:

	Define a species.

	Know different patterns of evolution

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

	Identify evidence that supports the theory of evolution through natural selection

	Understand how the processes of genetic mutation and natural selection are related to the evolution of species. 

	Understand how the current theory of evolution provides a scientific explanation for fossil records of ancient life forms. 

	Understand how structural and behavioral adaptations increase the chances for organisms to survive in their environments. 


	Suggested Strategies
	· Peppered Moth Graphing Activity; Lab Activity – Beaks 

	Suggested Assessments
	· Unit test

	Suggested Resources
	· Primary Textbook:  Miller and Levine.  (2008).  Biology.  Prentice Hall. Chapters. 15 -17.

· Video – Darwin’s Dangerous Idea 

	Suggested Tech Integration
	· 

	Content Vocabulary
	· Species, extinction, natural selection, Darwin 

	Lifelong Learning/21st Century Skills
	· Read critically

· Access and process information

· Core Ethical Values


Human Biology
	Essential Understandings: 

1. The human body is a collection of organ systems that work together to perform the important functions of survival.

	Content Standards:

1. Understands the structure and function of cells and organisms

2. Understands relationships among organisms and their physical environment

3. Understands the nature of scientific knowledge

4. Understands the nature of scientific inquiry

5. Understands the scientific enterprise


	Essential Question: How does the human body work?

	

	Learning Goals: Students will:

	Understand how cells join together to form tissues, organs, and organ systems.

	Classify different types of tissues.

	Know selected features and functions of some of the body’s important organ systems (circulatory, respiratory, digestive, nervous, excretory, and reproductive systems).

	Relate nutrition to digestion.

	Understand the role of nutrients and physical activity in the functioning of the human body.


	Suggested Strategies
	· Nervous system inquiry lab, student research presentations, physiology lab activity

	Suggested Assessments
	· Unit test, formal lab report, research presentations

	Suggested Resources
	· Textbook: Miller and Levine (2008), Biology, Prentice Hall

	Suggested Tech Integration
	· 

	Content Vocabulary
	· Nervous system: brain, spinal cord, cerebral cortex, neuron

· Circulatory system: artery, vein, ventricle, atrium, aorta, capillary

· Digestive system: pharynx, esophagus, pancreas, peristalsis

	Lifelong Learning/21st Century Skills
	· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information


Taxonomy
	Essential Understanding: 

1. The system of classifying organisms corresponds to evolutionary relationships. 

	Content Standards:

1. Understands the structure and function of cells and organisms

2. Understands the nature of scientific knowledge

3. Understands the nature of scientific inquiry

4. Understands the scientific enterprise


	Essential Question: How have the theory of evolution and understanding of the structure and function of DNA affected modern taxonomy?

	

	Learning Goals: Students will:

	Know the reasons and bases for the systems of biological classification

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

	Understand the system of binomial nomenclature.

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

	Know the characteristics of the vertebrate classes.

	Understand why the most generally accepted classification system includes three domains and six kingdoms.

	Identify the characteristics of the organisms belonging to each of the six kingdoms.


	Suggested Strategies
	· Lab Activity – What species is your evergreen?

· Game – Taxonomic Poker 

	Suggested Assessments
	· Unit Test. 

	Suggested Resources
	· Primary Textbook:  Miller and Levine.  (2008).  Biology.  Prentice Hall. Chapter 18 

	Suggested Tech Integration
	· 

	Content Vocabulary
	· Taxonomy, binomial nomenclature, kingdom, phylum, genus, species 

	Lifelong Learning/21st Century Skills
	· Read critically

· Collaborate and cooperate

· Access and process information

· Core Ethical Values
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