Somerset Berkley Regional High School-Curriculum Development 
Course: Biology (Level I, II, and III)
Grade Level: 10
Title of Instructional Unit: Scientific Method/Chemistry of Life
Suggested Time Frame:  September - October
	Core Knowledge Base:

Learning Standards: Key Content/Concepts
[Referenced from Curriculum Frameworks]
1.1
Recognize that biological organisms are composed primarily of very few elements. The six most common are C, H, N, O, P, and S.

1.2
Describe the basic molecular structures and primary functions

            of the four major categories of organic molecules (carbohydrates, lipids, proteins, nucleic acids).

      1.3
Explain the role of enzymes as catalysts that lower the activation 

                 energy of biochemical reactions. Identify factors, such as pH and 

                 temperature, that have an effect on enzymes
Key/Essential Questions 
· What is the relationship between chemical elements and the formation of organic molecules that are necessary for the basic functions of life?

· How are organic molecules combined or simplified within an organism during life processes?

· What is the role of enzymes in the management of life processes in an organism?

SBRHS Academic Expectations Integrated:

1. Read analytically to support conclusions drawn from text
2. Produce clear and coherent writing that is appropriate to task, purpose, and audience
3. Adapt speech to a variety of contexts and tasks
4. Solve problems and complete tasks by reasoning critically and creatively
5. Process information critically to become capable researchers
6. Demonstrate technological literacy to facilitate learning
	Instructional Resources/Text References

· Biology  (Miller-Levine-Prentice Hall, 2006) Level 1
· Dynamics of Life (Glencoe, 2000) Level 2
· Biology (Miller-Levine-Prentice Hall,  1998) Level 2
· Biology (Holt, 2008) Level 3
· Additional Instructional Resources listed on page 2 
Key Instructional Strategies/Learning Activities 

· PowerPoint Presentations with Student Note Taking

· Jeopardy Review 

· Vocabulary 

· Textbook Review Questions 

· Experimental Design Poster Project 

· Scientific Method Review Worksheets 

· Metric System Review Worksheets 

· Demonstrations on Physical and Chemical Properties 

· Demonstration on Hydrophilic and Hydrophobic Substances 

· Guided Reading

· Open Response Prompts 

· Technical Writing Revision 

· Lorenzo’s Oil Video Presentation and Written Response

Assessment Strategies 

· Scientific Method/Experimental Design Lab

· Poster Project on Chemical Reactions

· Graphing and Metric System Activities

· pH Lab 

· Crucial Concentrations Lab (Level 1 and 2)

· Organic Compounds Lab 

· Enzyme Lab 

· Food Chemistry Lab (S’mores Lab)

· Test on Scientific Method 

· Test on Organic Chemistry 

· Summer Assignment for Students Entering Level I Biology

· Metric System Quiz

· Inorganic Chemistry Quiz

· Organic Chemistry Quiz

· Enzyme Quiz
Additional Instructional Resources:
· Scientific videos
· World Of Chemistry
· Lab Pro
· Vernier pH Probe

· Vernier Colorimeter Probe
· Lab-based experiments

· Scientific journals

· Internet Resources
· Online Periodic Table
· CD-Rom Applications

Common Assessments:

· Organic Compounds Lab



Somerset Berkley Regional High School-Curriculum Development 

Course: Biology (Level I, II, and III)
Grade Level:  10

Title of Instructional Unit:  Cell Biology  

Suggested Time Frame:  October- January  

	Core Knowledge Base:

Learning Standards: Key Content/Concepts

[Referenced from Curriculum Frameworks]

2.1
Relate cell parts/organelles (plasma membrane, nuclear envelope, nucleus, nucleolus, cytoplasm, mitochondrion, endoplasmic reticulum, Golgi apparatus, lysosome, ribosome, vacuole, cell wall, chloroplast, cytoskeleton, centriole, cilium, flagellum, pseudopod) to their functions. Explain the role of cell membranes as a highly selective barrier (diffusion, osmosis, facilitated diffusion, active transport).

2.2
Compare and contrast, at the cellular level, the general structures and degrees of complexity of prokaryotes and eukaryotes.

2.3
Use cellular evidence (e.g., cell structure, cell number, cell reproduction) and modes of nutrition to describe the six kingdoms (Archaebacteria, Eubacteria, Protista, Fungi, Plantae, Animalia).

2.4
Identify the reactants, products, and basic purposes of photosynthesis and cellular respiration. Explain the interrelated nature of photosynthesis and cellular respiration in the cells of photosynthetic organisms.

2.5
Explain the important role that ATP serves in metabolism.

     2.8
Compare and contrast a virus and a cell in terms of genetic material 
                 and reproduction.
3.1    Describe the basic structure (double helix, sugar/phosphate backbone, linked by complementary nucleotide pairs) of DNA, and describe its function in genetic inheritance.

3.2
Describe the basic process of DNA replication and how it relates to the transmission and conservation of the genetic code. Explain the basic processes of transcription and translation, and how they result in the expression of genes. Distinguish among the end products of replication, transcription, and translation.

3.3
Explain how mutations in the DNA sequence of a gene may or may not result in phenotypic change in an organism. Explain how mutations in gametes may result in phenotypic changes in offspring.

Key/Essential Questions 
· How can cell structure and cell diversity be used to explain the relationship between structure and function?

· What is the interrelated nature of photosynthesis and cellular respiration in the cells of organisms?

· How is the structure of nucleic acids related to its function in genetic inheritance and protein synthesis?

SBRHS Academic Expectations Integrated:

1. Read analytically to support conclusions drawn from text
2. Produce clear and coherent writing that is appropriate to task, purpose, and audience
3. Adapt speech to a variety of contexts and tasks
4. Solve problems and complete tasks by reasoning critically and creatively
5. Process information critically to become capable researchers
6. Demonstrate technological literacy to facilitate learning


	Instructional Resources/Text References

· Biology  (Miller-Levine-Prentice Hall, 2006) Level 1
· Dynamics of Life (Glencoe, 2000) Level 2
· Biology (Miller-Levine-Prentice Hall,  1998) Level 2
· Biology (Holt, 2008) Level 3

· Additional Instructional Resources listed on page 2 
Key Instructional Strategies/Learning Activities 

· PowerPoint Presentations with Student Note Taking

· Jeopardy Review

· Vocabulary 

· Textbook Review Questions

· Diagramming and Labeling

· Venn Diagramming 

· Worksheets

· Cell Organelle Project

· Demonstrations on Diffusion and Osmosis

· Demonstration on Plasmolysis

· Demonstrations on DNA extractions

· Guided Reading

· Open Response Prompts

· Cell Structure and Function Video Presentation and Written Response

Assessment Strategies 

· Microscope & Cell Comparison Labs

· Student Generated Cell Models
· Cell Organelle Project (Comparing Proportions)
· Diffusion & Osmosis Labs

· Chromatography Lab 

· Photosynthesis Lab

· Respiration Lab

· Fermentation Lab 

· Cracking the Code of Life Video Presentation and Written Response

· Vocabulary Quizzes

· Cell Transport Quizzes
· Student Generated DNA Models

· Strawberry DNA Extraction Lab

· DNA/RNA Quizzes

· Test on Cell Structure and Function

· Test on Cell Transport 

· Test on Energy in the Cell

· Test on Nucleic Acids and Protein Synthesis
Additional Instructional Resources:

· Scientific videos
· Cellular Transport Videos

· Osmosis Jones
· Cracking the Code
· Lab Pro
· Vernier Conductivity Probe

· Vernier Colorimeter Probe
· Vernier O2 Probe
· Lab-based experiments

· Scientific journals

· Internet Resources
· CD-Rom Applications

Common Assessments:

· Chromatography Lab
Common Mid Year Assessments:

· Common Review Packet
· Common Final Exam Level Specific 
· Introduction to Biology

· Scientific Method

· Metric System

· Chemistry of Life Unit

· Cell Unit




Somerset Berkley Regional High School-Curriculum Development

Course: Biology (Level I, II, and III)
Grade Level:  10

Title of Instructional Unit:  Genetics 

Suggested Time Frame:  January-March
	Core Knowledge Base:

Learning Standards: Key Content/Concepts

[Referenced from Curriculum Frameworks]

2.6
Describe the cell cycle and the process of mitosis.  Explain the 

            role of mitosis in the formation of new cells, and its importance in maintaining chromosome number during asexual reproduction.

2.7
Describe how the process of meiosis results in the formation of haploid cells.  Explain the importance of this process in sexual reproduction, and how gametes form diploid zygotes in the process of fertilization.

3.4
Distinguish among observed inheritance patterns caused by several types of genetic traits (dominant, recessive, codominant, sex-linked, polygenic, incomplete dominance, multiple alleles).

3.5
Describe how Mendel’s laws of segregation and independent assortment can be observed through patterns of inheritance (e.g., dihybrid crosses).

3.6
Use a Punnett Square to determine the probabilities for genotype and phenotype combinations in monohybrid crosses.

4.6
Recognize that the sexual reproductive system allows organisms to produce offspring that receive half of their genetic information from their mother and half from their father, and that sexually produced offspring resemble, but are not identical to, either of their parents.

Key/Essential Questions 
· What is the importance of the cell cycle and how do the processes of Mitosis and Meiosis compare and contrast to each other?

· How can Mendel’s laws of segregation and independent assortment be observed through patterns of inheritance?

· How can phenotypic changes due to mutation be observed in inheritance patterns?

SBRHS Academic Expectations Integrated:

1. Read analytically to support conclusions drawn from text
2. Produce clear and coherent writing that is appropriate to task, purpose, and audience
4 Solve problems and complete tasks by reasoning critically and creatively
5. Process information critically to become capable researchers
6.   Demonstrate technological literacy to facilitate learning


	Instructional Resources/Text References

· Biology  (Miller-Levine-Prentice Hall, 2006) Level 1
· Dynamics of Life (Glencoe, 2000) Level 2
· Biology (Miller-Levine-Prentice Hall,  1998) Level 2
· Biology (Holt, 2008) Level 3

· Additional Instructional Resources listed on page 2 
Key Instructional Strategies/Learning Activities 

· PowerPoint Presentations with Student Note Taking

· Jeopardy Review 

· Vocabulary

· Textbook Review Questions

· Worksheets

· Guided Reading

· Open Response Prompts

· GATTACA Video Presentation and Written Response 

· Cracking the Code of Life Video Presentation and Written Response

· Cancer Warrior Video Presentation and Written Response

· Cancer Research Project

· Microviewer Activity

· Mitosis Web Quest
· Mitosis/Meiosis Flip Books
· Karyotyping Activity

· Biotechnology Activity

· Flower Dissection

· Pedigree Activity

· Punnett Square Activity

Assessment Strategies 

· Genotype/Phenotype Lab

· Human Characteristics Lab 

· Test on the Cell Cycle, Mitosis, and Meiosis
· Test on Genetics 

· Punnett Square Quiz

· Mitosis/Meiosis Web Quest

· Mendelian Genetics Quiz 

· Human Genetics Quiz
Additional Instructional Resources:

· Microscope Applications

· Pollen and Ovule Slides
· Scientific videos
· Cancer Warrior Video

· GATTACA
· Lab-based experiments

· Scientific journals
· Gene Doping

· Cloning Pets
· Internet Resources
· Online Karyotyping
· CD-Rom Applications
· CityLab
Common Assessments:

· Flower Dissection



Somerset Berkley Regional High School-Curriculum Development 

Course: Biology

Grade Level:  10

Title of Instructional Unit: Evolution and Diversity 

Suggested Time Frame:  March-April
	Core Knowledge Base:

Learning Standards: Key Content/Concepts

[Referenced from Curriculum Frameworks]

5.1
Explain how evolution is demonstrated by evidence from the fossil record, comparative anatomy, genetics, molecular biology, and examples of natural selection.

5.2
Describe species as reproductively distinct groups of organisms. Recognize that species are further classified into a hierarchical taxonomic system (kingdom, phylum, class, order, family, genus, species) based on morphological, behavioral, and molecular similarities. Describe the role that geographic isolation can play in speciation.

5.3
Explain how evolution through natural selection can result in changes in biodiversity through the increase or decrease of genetic diversity within a population.

Key/Essential Questions 
· What evidence shows that evolution is the result of genetic changes that occur in constantly changing environments?

· What is the connection between genetics and the environment and its relation to speciation?

SBRHS Academic Expectations Integrated:

1. Read analytically to support conclusions drawn from text
2. Produce clear and coherent writing that is appropriate to task, purpose, and audience
3. Adapt speech to a variety of contexts and tasks
4. Solve problems and complete tasks by reasoning critically and creatively
5. Process information critically to become capable researchers
6. Demonstrate technological literacy to facilitate learning


	Instructional Resources/Text References

· Biology  (Miller-Levine-Prentice Hall, 2006) Level 1
· Dynamics of Life (Glencoe, 2000) Level 2
· Biology (Miller-Levine-Prentice Hall,  1998) Level 2
· Biology (Holt, 2008) Level 3

· Additional Instructional Resources listed on page 2 
Key Instructional Strategies/Learning Activities 

· PowerPoint Presentations with Student Note Taking

· Jeopardy Review 

· Vocabulary 

· Textbook Review Questions 

· Worksheets

· Guided Reading 

· Open Response Prompts 

· Birth of the Earth Video Presentation and Written Response 

· Why Sex? Video Presentation and Written Response

· Speciation Activity

· Hardy-Weinburg Problem Set (Level 1)
· Hardy-Weinburg Breediing Bunnies and Problem Set (Level 1)

· Hardy-Weinburg Breeding Bunnies (Level 2 and 3)

· Evolution of the Earth Timeline 

· Adaptation Activity, Travel Log of Darwin’s Voyage
· Mutations of the X-Men Project
Assessment Strategies 

· Evidence of Evolution Activity

· Natural Selection Lab 

· Genetic Equilibrium Lab 

· Classification Activity 

· Homologous Structure Lab

· Molecular Evidence Lab 

· Human Evolution Activities

· Test on Evolution

· Test on Biodiversity

· Vocabulary Quiz

Additional Instructional Resources:

· Scientific videos
· Birth of the Earth

· Why Sex?
· Walking with Dinosaurs

· X-Men
· Lab Pro
· Vernier pH Probe
· Lab-based experiments

· Scientific journals

· Internet Resources
· Online Periodic Table
· CD-Rom Applications

Common Assessments:

· Fossil Lab



Somerset Berkley Regional High School-Curriculum Development

Course: Biology (Level I, II, and III)
Grade Level: 10

Title of Instructional Unit: Anatomy and Physiology

Suggested Time Frame:  April-May
	Core Knowledge Base:

Learning Standards: Key Content/Concepts

[Referenced from Curriculum Frameworks]

4.1
Explain generally how the digestive system (mouth, pharynx, esophagus, stomach, small and large intestines, rectum) converts macromolecules from food into smaller molecules that can be used by cells for energy and for repair and growth.

4.2
Explain how the circulatory system (heart, arteries, veins, capillaries, red blood cells) transports nutrients and oxygen to cells and removes cell wastes. Describe how the kidneys and the liver are closely associated with the circulatory system as they perform the excretory function of removing waste from the blood. Recognize that kidneys remove nitrogenous wastes, and the liver removes many toxic compounds from blood.

4.3
Explain how the respiratory system (nose, pharynx, larynx, trachea, lungs, alveoli) provides exchange of oxygen and carbon dioxide.

4.4
Explain how the nervous system (brain, spinal cord, sensory neurons, motor neurons) mediates communication among different parts of the body and mediates the body’s interactions with the environment. Identify the basic unit of the nervous system, the neuron, and explain generally how it works.

4.5
Explain how the muscular/skeletal system (skeletal, smooth and cardiac muscles, bones, cartilage, ligaments, tendons) works with other systems to support the body and allow for movement. Recognize that bones produce blood cells.

4.7
Recognize that communication among cells is required for coordination of body functions. The nerves communicate with electrochemical signals, hormones circulate through the blood, and some cells produce signals to communicate only with nearby cells.

4.8
Recognize that the body’s systems interact to maintain homeostasis. Describe the basic function of a physiological feedback loop.

Key/Essential Questions 
· What is the relationship between biological organization and the structures and functions of organs in the human body?

· How do the body systems work together to maintain homeostasis?

SBRHS Academic Expectations Integrated:

1. Read analytically to support conclusions drawn from text
2. Produce clear and coherent writing that is appropriate to task, purpose, and audience
4. Solve problems and complete tasks by reasoning critically and creatively
5. Process information critically to become capable researchers
6. Demonstrate technological literacy to facilitate learning


	Instructional Resources/Text References

· Biology  (Miller-Levine-Prentice Hall, 2006) Level 1
· Dynamics of Life (Glencoe, 2000) Level 2
· Biology (Miller-Levine-Prentice Hall,  1998) Level 2
· Biology (Holt, 2008) Level 3

· Additional Instructional Resources listed on page 2 
Key Instructional Strategies/Learning Activities 

· PowerPoint Presentations with Student Note Taking

· Jeopardy Review 

· Vocabulary

· Textbook Review Questions

· Worksheets 

· Guided Reading 

· Open Response Prompts 

· Body Systems Video Presentation and Written Response 

· Diagramming and Labeling

· Histology Slides

· Comparative Anatomy Writing Prompt

· Online Virtual Dissections

· Skeleton and Torso Models

Assessment Strategies 

· Dissections (frog, rat, earthworm, etc.) 

· Test on Anatomy & Physiology

· Quiz on Anatomy & Physiology

· Student Generated PowerPoint on Systems 

· Body Systems Web Quest 

· EKG Lab
· Digestive System Lab

· Designing a Bone Lab

Additional Instructional Resources:

· Microscope Applications

· Integument Slides

· Bone Slides

· Muscle Slides

· Nerve Slides

· Reproductive Slides
· Scientific videos
· The Human Body
· Lab Pro
· Vernier EKG Sensor
· Lab-based experiments

· Scientific journals
· Chem Matters:  Urine Article
· Internet Resources
· Frogguts.com 
· CD-Rom Applications

Common Assessments:

· Digestive System Id Lab



Somerset Berkley Regional High School-Curriculum Development

Course: Biology (Level I, II, and III)
Grade Level:  10

Title of Instructional Unit:  Ecology 

Suggested Time Frame:  May- June  

	Core Knowledge Base:

Learning Standards: Key Content/Concepts

[Referenced from Curriculum Frameworks]
6.1
Explain how birth, death, immigration, and emigration influence population size.

6.2
Analyze changes in population size and biodiversity (speciation and extinction) that result from the following: natural causes, changes in climate, human activity, and the introduction of invasive, non-native species. 

6.3
Use a food web to identify and distinguish producers, consumers, and decomposers, and explain the transfer of energy through trophic levels. Describe how relationships among organisms (predation, parasitism, competition, commensalism, mutualism) add to the complexity of biological communities.

6.4
Explain how water, carbon, and nitrogen cycle between abiotic resources and organic matter in an ecosystem, and how oxygen cycles through photosynthesis and respiration.

Key/Essential Questions 
· What is the relationship between abiotic and biotic factors in an environment?

· How do changes in the environment affect population size and biodiversity?

SBRHS Academic Expectations Integrated:

1. Read analytically to support conclusions drawn from text
2. Produce clear and coherent writing that is appropriate to task, purpose, and audience
3. Adapt speech to a variety of contexts and tasks
4. Solve problems and complete tasks by reasoning critically and creatively
5. Process information critically to become capable researchers
6. Demonstrate technological literacy to facilitate learning


	Instructional Resources/Text References
· Biology  (Miller-Levine-Prentice Hall, 2006) Level 1
· Dynamics of Life (Glencoe, 2000) Level 2
· Biology (Miller-Levine-Prentice Hall,  1998) Level 2
· Biology (Holt, 2008) Level 3

· Additional Instructional Resources listed on page 2 
Key Instructional Strategies/Learning Activities 

· PowerPoint Presentations with Student Note Taking

· Jeopardy Review

· Vocabulary 

· Textbook Review Questions/Worksheets 

· Guided Reading/Open Response Prompts

· Population Growth Graphing Activity

· Drawing and Labeling Biochemical Cycles

· Ocean Video Presentation and Written Response

· Endangered Species Video Presentation and Written Response

· Adaptation Activity

· Ecology Scavenger Hunt

· Environmental Microbiology Analysis

· Terrariums

· Microscopic Survey of Parasites 

· Ecology Field Studies
Assessment Strategies 

· Biome Project

· Water Testing 
· Soil Testing
· Lichen Activity 

· Symbiotic Relationship Activity

· Endangered Species Project 

· Owl Pellet Lab

· Frog Dissection 

· Test on Ecology

· Symbiosis Quiz 

· Population Quiz
Additional Instructional Resources:

· Microscope Applications

· Parasite Slides

· Scientific videos
· Eye Witness Series
· Lab Pro
· Vernier pH Probe

· Vernier DO Probe
· Lab-based experiments

· Scientific journals

· Internet Resources
· Frogguts.com (Virtual Owl Pellet Dissection)

· CD-Rom Applications

Common Assessments:

· Owl Pellet Dissection
Common Final Assessments:

· Common Review Packet
· Common Final Exam Level Specific 
· Genetics Unit

· Anatomy and Physiology Unit

· Evolution Unit

· Ecology Unit
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