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“Unwrapping” Standards 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.1.1.2
Describe how the functions of individual organ systems are integrated to maintain homeostasis in an organism. 

	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Function 
	
	
	Describe

	Organ Systems
	
	
	Integrate

	Homeostasis
	
	
	Explain

	Organism
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How does an organisms maintain homeostasis?

· How does my body systems work together to keep me working well?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
· How do my organ system work?

· Why does my body need to maintain homeostasis?

· How are my body systems integrated?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards ~ Template 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.1.2.2
Recognize that the work of the cell is carried out primarily by proteins, most of which are enzymes, and that protein function depends on the amino acid sequence and the shape it takes as a consequence of the interactions between those amino acids. 

	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Amino Acid Sequence
	
	
	Recognize

	Consequence
	
	
	Function dependent upon structure?

	Interaction between AA
	
	
	

	Protein Functions
	
	
	

	Proteins
	
	
	

	Work of the cells
	
	
	

	Enzymes
	
	
	

	Protein structures
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How does function depend on structure?

· How do proteins carry out the work of the cell?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
· Why are enzymes so important to biochemical reactions?

· How is the work of a cell carried out?

· What are enzymes? 

Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards ~ Template 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.1.2.4
Explain the function and importance of cell organelles for prokaryotic and/or eukaryotic cells as related to the basic cell processes of respiration, photosynthesis, protein synthesis and cell reproduction.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Prokaryotic
	
	
	Explain

	Eukaryotic
	
	
	Relate

	Cell Processes
	
	
	

	Respiration 
	
	
	

	Photosynthesis
	
	
	

	Protein synthesis
	
	
	

	Cell Reproduction
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· What are cells?

· What are the function of the parts of the cell?

· How do cells structures aid in growth, survival and reproduction of cells?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
· What is the difference between a prokaryotic and Eukaryotic cell?

· What is the difference between a plant and animal cell?
· What organelle(s) aid the cell in respiration?  
· What organelle(s) aid the cell in photosynthesis?
· What organelle(s) aid the cell in Protein synthesis?
· What organelle(s) aid the cell in Cell reproduction
· How do prokaryotes differ form eukaryotes in cellular reproduction
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
· Cell city worksheet
“Unwrapping” Standards 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.2.1.1
Describe factors that affect the carrying capacity of an ecosystem and relate these to population growth.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Factors
	
	
	Describing 

	Carrying Capacity
	
	
	Relating

	Ecosystem
	
	
	

	Population Growth
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How do organism populations affect an ecosystem?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
· How do populations change?

· How does the availability of resources affect population change?

· How does population size affect an ecosystem?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
· Modeling activity where students see /act out /feel how carrying capacity ecosystem pop. Growth are interrelated
· Collect data
· Analyze
· Graph
“Unwrapping” Standards 
Grade Level

9-12


Content Area
Biology



Standard(s) and/or Benchmark(s):
9.4.2.2.2
Explain how matter and energy is transformed and transferred among organisms in an ecosystem, and how energy is dissipated as heat into the environment.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Cycling of matter
	Organisms
	
	Explain

	Flow of energy
	Transferred
	
	Model

	Transfer of energy
	Environment
	
	Compare

	Energy dissipation as heat
	Photosynthesis
	
	Contrast

	Matter
	Respiration
	
	Relate

	Ecosystem
	
	
	Identify

	Transformed
	
	
	Design

	Heat
	
	
	

	Dissipated
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How does matter cycle in an ecosystem?

· How does energy flow in an ecosystem?

· How do nutrient cycle through the ecosystem (or world)?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
· Why are heterotrophs ultimately dependent upon autotrophs for survival?

· Do autotrophs depend on heterotrophs for survival?

· How does life depend on plants?

· How are respiration and photosynthesis interconnected?

· How does energy move through a system?

· Why are big animals rare?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.3.1.2
In the context of a monohybrid cross, apply the terms phenotype, genotype, allele, homozygous and heterozygous.

	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Monohybrid Cross
	
	
	Apply

	Phenotype 
	
	
	Predict

	Genotype
	
	
	

	Allele
	
	
	

	Homozygous
	
	
	

	Heterozygous
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How is genetic information contained in the cell used to predict expression of traits in offspring?

· Why do offspring resemble their parents?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
· How is a monohybrid cross used to predict the phenotype and genotype of offspring

· How are homozygous and heterozygous alleles different?

· What are alleles?

· What hereditary patterns exist?

· How are physical characteristics predicted?

· How are physical characteristics determined?

· How should what we know about genetics be used?

· What hereditary patterns exist?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.3.1.3
Describe the process of DNA replication and the role of DNA and RNA in assembling protein molecules.

	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	DNA
	
	
	Describe

	Replication
	
	
	Explain

	RNA
	
	
	Identify

	Ribosome
	
	
	Assemble

	Protein Molecules
	
	
	

	Protein
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How are proteins made?

· How is the process of making DNA different from making proteins?

Guiding Questions:  (Teacher’s guiding questions for a lesson)

· How does DNA replicate?
· How are protein molecules assembled?
· What is the role of RNA?
· Why do we need more DNA?
· Why is RNA important to making proteins?
· How are DNA and RNA related?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)

· Modeling transcription and translation
· Separate DNA replication from protein synthesis
“Unwrapping” Standards 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.3.2.1
Use concepts from Mendel’s Laws of Segregation and Independent Assortment to explain how sorting and recombination (crossing over) of genes during sexual reproduction (meiosis) increases the occurrence of variation in a species.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Mendel’s Laws
	Segregation 
	
	Explain

	Assortment
	Recombination
	
	Apply Law’s

	Sexual Reproduction
	Crossing over
	
	Use

	Meiosis
	Variation
	
	

	Species
	
	
	

	Independent assortment
	
	
	

	Sorting
	
	
	

	Sexual reproduction
	
	
	

	Species
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· Genetically, what causes variation?

· How does sexual reproduction explain variation within a species?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
· Why don’t’ I look like my sibling(s)?

· What is meiosis?

· How does sexual reproduction lead to variation? 

· Why is sorting and recombination of genes important?   

Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
· Chance meiosis Lab

· Modeling meiosis with gene lab

· Homologous chromosomes connection

“Unwrapping” Standards 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.3.3.2
Use scientific evidence, including the fossil record, homologous structures, and genetic and/or biochemical similarities, to show evolutionary relationships among species.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Fossil Record
	
	
	Use scientific evidence

	Homologous structures
	
	
	

	Genetic /bio chem. Similarities
	
	
	

	Evolutionary relationships
	
	
	

	Species
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How has evolution been tested?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
· What can fossils tell us about evolution?

· How can we observe past life forms?

· How do you find out how old something is?

· What evidence comes from molecular biology?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):

9.4.3.3.4
Explain why genetic variation within a population is essential for evolution to occur.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Genetic Variation 
	
	
	Explain 

	Population 
	
	
	Compare

	Evolution
	
	
	Analyze

	
	
	
	Show relationships

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· What are the guiding principles of natural selection?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
· How does genetic variation lead to species success in a changing environment?

· What specific examples would highlight the necessity of variation for speicies to withstand selective pressure>

· What would happen to a population that did not have variation?   

Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)

· Anaylase comparison lab
· Human Survivor lab
· Amino Acid Comparison lab
“Unwrapping” Standards 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.3.3.5
Explain how competition for finite resources and the changing environment promotes natural selection on offspring survival, depending on whether the offspring have characteristics that are advantageous or disadvantageous in the new environment.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Competition 
	Disadvantages
	
	Explain 

	Environment
	
	
	Compare

	Offspring
	
	
	Analyze

	Characteristics triats
	
	
	

	Survival 
	
	
	

	Advantages
	
	
	

	Natural selection
	
	
	

	Finite resources
	
	
	

	Changing environment
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· What do organisms do to survive?

· In order to survive how do organism compete, adapt and evolve?

· What are the guiding principles of natural selection?

· What are the factors that influence natural selection?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
· How do organisms compete for resources?

· How does adaptation affect survival rate?

· How do population change over time?  

· How do limiting factor leas to competition?

· How does the environment determine which mutation succeed? 
· What influences whether an organism lives or dies?  
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
· Human survivor
· Freak Island Rat
· Allele frequency
“Unwrapping” Standards 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.4.1.2
Describe the social, economic and ecological risks and benefits of changing a natural ecosystem as a result of human activity.  

For example: Changing the temperature or composition of water, air or soil; altering populations and communities; developing artificial ecosystems; or changing the use of land or water.

	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Social 
	
	
	Describe

	Economic
	
	
	Analyze

	Ecological
	
	
	Compare and contrast

	Risks
	
	
	

	Benefits
	
	
	

	Natural ecosystem
	
	
	

	Human Activity
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How do humans impact the natural environment?

· How do you choices impact the natural environment?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
· How does riding a school bus affect kids in Africa?

· In what ways do humans benefit from changing the natural environment?

· If everyone lived like you do how many planets would be required for sustainability?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
· Carbon footprint

“Unwrapping” Standards 
Grade Level
9 – 12
 

Content Area

Biology


Standard(s) and/or Benchmark(s):
9.4.4.2.2
Explain how the body produces antibodies to fight disease and how vaccines assist this process.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Antibodies
	
	
	Explain

	Disease
	
	
	

	Vaccines
	
	
	

	Virus
	
	
	

	Germs
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How does our body fight disease?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
· What are antibodies

· What do we get vaccinated?

· How do vaccines work?
· What causes diseases?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
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