	Organizing Topic
	Essential Knowledge and Skills
	Related SOL
	Sample Classroom Assessment Methods
	Sample Resources

	Genetics  
	Explain the importance of DNA in cells:

· DNA stores the information for directing the construction of proteins within a cell.  These proteins determine the phenotype of an organism.

· Genetic information encoded in DNA molecules provides instructions for assembling protein molecules.  The code is the same for all life forms.

· Before a cell divides, the instructions are duplicated so that each of the two new cells gets all the necessary information for carrying on life functions.   
	BIO.6 f
	· Quizzes

· Unit tests

· Lab practical

· Problem sets including practical applications

· Student presentations

· Literature research projects 


	Chapter 12 in text

· Inquiry lab – page 286:  How do codes work?

· Section reviews

· DNA model lab (the text has one with paper/cut outs but the marshmallow one is better (I don’t know where it’s from).  There is also a clay, cardboard and gumdrop lab with the text – Lab B for chapter 12

· Graphic organizer (DNA replication) (teaching resources)

· Quick lab (page 303) – How does a cell interpret DNA?

· Extracting DNA (Lab A)

· Guided reading and study guides for chapter 12

· 

	
	Outline the major historical steps in determining DNA structure, including:  

· Studies of the amounts of each DNA base in different organisms led to the concept of complementary base-pairing.

· Genetic information encoded in the DNA molecules provides instructions for assembling protein molecules.  The code is the same for all life forms.

· The double helix model explained how hereditary information is passed on, and provided the basis for an explosion of scientific research in molecular genetics.
	BIO.1 b BIO.2

a, b, c, d, e
	
	


	Organizing Topic
	Essential Knowledge and Skills
	Related SOL
	Sample Classroom Assessment Methods
	Sample Resources

	Genetics

(continued)
	Summarize DNA and RNA structure and function to include the following:

· Genetic code is a sequence of DNA nucleotides.

· DNA is a polymer of four nucleotide monomers.  A nucleotide may contain one of the following bases:  adenine, guanine, cytosine, or thymine.

· DNA is double-stranded molecule connected by complementary nucelotide pairs (A-T, C-G) like rungs in a ladder.  The ladder twists to form the double helix.

· The sequence of the DNA nucleotides is the genetic code.

· The DNA code must be transcribed to messenger RNA in order for cells to make protein.   

· The mRNA carries the code from the nucleus to the ribosomes in the cytoplasm.

· RNA is a single-stranded polymer of four nucleotide monomers.  A RNA nucleotide is identified by the base it contains--adenine, guinine, cyctosine or uracil.

· At the ribosome, amino acids are linked to form specific proteins.  The sequence is determined by the mRNA molecule.
	
	
	


	Organizing Topic
	Essential Knowledge and Skills
	Related SOL
	Sample Classroom Assessment Methods
	Sample Resources

	Genetics

(continued)
	(continued)

· Cells pass on their genetic code by replicating their DNA.

· During DNA replication, enzymes unwind and unzip the double helix, and each strand serves as a template for a new DNA molecule.  Free nucleotides bond to the template forming a complementary strand, resulting in two identical DNA molecules.
	
	
	
· Chapter 13 in text

· Section reviews

· Design an experiment:  Investigating the Effects of Radiation on Seeds (pg 334-335)

· Biodetectives – unit 4 – Using Gel Electrophoresis (“dry lab”) for investigation

· Issues & Decisions – Who Should have Access to Genetic Information? (teaching resources)

· Biotech Manual – Issues & Decisions – What are the Legal and Ethical Implications for DNA testing? (tchng resources)

· Biotech Manual – Lab 2:  Modeling the Process of Gene Mapping

	
	Given a DNA sequence, write a complementary mRNA strand (A-U, T-A, C-G and G-C).
	BIO.6 f
	
	

	
	Explain that DNA technologies allow scientists to identify, study, and modify genes.  Forensic identification is one example of the application of DNA technology.
	BIO.6 g
	· 
	· 

	
	Recognize that genetic engineering techniques provide great potential for useful products (e.g., human growth hormone, insulin, and resistant fruits and vegetables).
	BIO.6 g
	
	

	
	Identify the Human Genome Project as a collaborative effort to map the entire gene sequence.  This information will be useful in detection, prevention, and treatment of many genetic diseases.  It also raises practical and ethical questions.  
	BIO.6 g
	
	


	Organizing Topic
	Essential Knowledge and Skills
	Related SOL
	Sample Classroom Assessment Methods
	Sample Resources

	Genetics

(continued)
	Define cloning as the production of genetically identical cells and/or organisms.
	BIO.6 g
	
	
· Chapter 11 (sections 1-3) in text

· Inquiry Activity – pg 262 Are traits inherited?

· Section reviews

· Lab – Investigating Inherited Traits (teaching resources)

· 

	
	Summarize major genetic principals:

· Geneticists apply mathematical principles of probability to Mendel’s laws of inheritance in predicting simple genetic crosses.

· Mendel’s laws of heredity are based on his mathematical analysis of observations of patterns of inheritance.

· Simple genetic recombinations are governed by the laws of probability.  
	BIO.6 d
	
	

	
	Discuss accuracy, confidence, and sources of experimental error based on number of trials and variance in data.
	BIO.1 

d, e, f, g
	
	

	
	Critically examine and discuss the validity of results reported in scientific and popular literature and databases.
	BIO.1 j
	· 
	· 

	
	Define genotype and phenotype.
	BIO.6 d
	
	

	
	Recognize that homozygous individuals have two identical alleles for a particular trait, while heterozygous individuals have contrasting alleles.
	BIO.6 d
	
	

	
	Distinguish between dominant and recessive alleles in their affect upon genotype.
	BIO.6 d
	
	


	Organizing Topic
	Essential Knowledge and Skills
	Related SOL
	Sample Classroom Assessment Methods
	Sample Resources

	Genetics

(continued)
	Predict possible gametes in monohybrid and  dihybrid crosses given parental genotypes.
	BIO.6 d
	
	

	
	Use a Punnett square to show all possible combinations of gametes and the likelihood that particular combinations will occur in monohybrid and dihybrid crosses.
	BIO.6 d
	
	

	
	Summarize possible results of genetic recombination:

· Sorting and recombination of genes in sexual reproduction results in a great variety of gene combinations in offspring.

· Inserting, deleting, or substituting DNA segments can alter genes.  

· An altered gene may be passed on to every cell that develops from it, causing an altered phenotype.

· An altered phenotype may be beneficial or detrimental.

· Sometimes entire chromosomes can be added or deleted, resulting in a genetic disorder such as Trisomy 21 (Down’s syndrome).
	BIO.6 e
	
	· Section 4 of ch 11 (meiosis) – looking at genetic variation and recombination through crossing over, etc.

· DEMO with pipe cleaners – pg 277 ATE

· Guided reading and study guides for ch 11


	Organizing Topic
	Essential Knowledge and Skills
	Related SOL
	Sample Classroom Assessment Methods
	Sample Resources

	Natural  Selection 


	Define a species as a group of organisms that has the ability to interbreed and produce fertile offspring.
	BIO.7 a
	· Quizzes

· Unit tests

· Group lab reports

· Student presentations

· Interpretation of cladograms

· Ch 15 & 16 tests (probably with some additions from ch 18 if cladograms were included with this unit)
	· Definitions of species and characteristics of populations found on pages 64 and in 5.1 respectively

· Pg 452-453 in text (Ch. 18)

· Quick lab on page 453 (interpreting a cladogram)

· Pg 394 – 396 in text (Ch. 16)

· Lab – Investigating Genetic Diversity in Bacteria (teaching resources)

· Pg 377 – 381 in text (Ch. 15)



	
	Recognize that populations are groups of interbreeding individuals that live in the same place at the same time, and compete with each other for food, water, shelter, and mates. 
	BIO.8

b, c, d
	· 
	· 

	
	Interpret a cladogram or phylogenetic tree showing evolutionary relationships among organisms. 
	BIO.7 f
	· 
	· 

	
	Relate genetic mutations and variety produced by sexual reproduction to diversity within a given population.
	BIO.8

b, c, d
	
	

	
	Explain the following relative to population dynamics:

· Populations produce more offspring than the environment can support.

· Organisms with certain genetic variations will be favored to survive and pass their variations on to the next generation.

· The unequal ability of individuals to survive and reproduce leads to the gradual change in a population generation after generation (natural selection).

· Genetically diverse populations are more likely to survive changing environments.
	BIO.8 

b, c, d

	
	


	Organizing Topic
	Essential Knowledge and Skills
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	Natural  Selection 

(continued)
	Plot data graphically, showing dependent and independent variables.
	BIO.1 d
	
	· Basic science skill – can be incorporated into most topics as necessary

	
	Demonstrate how Charles Darwin, through his observations in the Galapagos Islands, formulated his theory of how species change over time.
	BIO.8 

b, c, d
	
	· Ch 15 (pages 368-386) in text

· Web site: http://pubs.nsta.org/galapagos/ which has several different activities related to Darwin and the recent research done there
· Section reviews for sections 1 & 2
· Lab – Modeling adaptation (teacher resources)
· Ch 15 guided reading and study guide (teacher resources)


	
	Restate the major concepts of natural selection:

· Natural selection is governed by the principles of genetics.  The change in the  frequency of a gene in a given population leads to a change in population and may result in the emergence of a new species.

· Natural selection operates on populations over many generations.

· Mutations result in genetic changes in the gene pool and thus affect how populations change over time.

· Adaptations sometimes arise in response to environmental pressures (e.g., development of antibiotic resistance in bacterial populations, morphological changes in the peppered moth population, pesticide resistance).
	BIO.8 

b, c, d 
	· 
	· 
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	Natural  Selection 

(continued)
	Summarize the relationships between present day organisms and those that inhabited the Earth in the past, including:

· Fossil record

· Embryonic stages

· Homologous structures

· Chemical basis (e.g., proteins, nucleic acids).
	BIO.8 a

BIO.7

a, b, c, d, e, f
	
	· Ch 15, section 3

· Section review




