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Course Title: BIOLOGY
Grade Level(s): 10
Text: Biology (Prentice Hall, 2008) 

Course Description

In this Biology course the students will study the following general themes of Biological Science: basic Biological-Scientific methods & principles of research, starting with observation; the definition & criteria commonly used by Biologists to describe life or living things as science knows it; prokaryotic & eukaryotic cell structures & the functions of the structures; the biochemical basis of life through understanding vital biomolecular structures & their biomolecular functions in living things at the various biological levels in multicellular organisms; the bioenergetics processes & molecular transformations involved with the storage/release of energy that is required to sustain living organisms; the structures for molecular transport, the mechanisms or methods of transport & the need of organisms to maintain internal and external homeostasis as a fundamental processes for survival at different levels of organization in living organisms; the hierarchy levels of ecological study, the interrelationships, the interdependence & the external interactions/balances that exist between organisms with their environments; the various cycles of matter & the flow of energy through ecosystems; the changes that both human & natural disturbances may cause in any ecosystem in the biosphere; cell growth & cell reproduction processes for the Continuity & Unity of all life;  the importance of the nucleus with DNA as the basic connecting molecule of eukaryotic organisms in the continuity of life; Mendelian & basic genetics patterns of DNA inheritance and trait expression from one generation to the next generation; the role of DNA as the “blue print of life” not only in genetics but also in the evolution of life on earth; and the various pieces of evidence for the Theory of Evolution by Natural Selection over time described by Darwin.

     The students will use & understand the scientific inquiry method for problem solving in both the laboratory & for real-life situations. Students will collaborate in small groups & individually in class: to collect experimental data, to organize & analyze the collected data, to utilize critical-thinking skills to interpret data collected, and to research pertinent information from published scientific literature. Achievement & success will be demonstrated & measured for proficiencies through a variety of assessments including: laboratory reporting of investigations, web research activities, projects, tests, worksheets, class participation, quizzes, bell-ringer warm up activities, web quest & book quest searches, group cooperation assessments and lab practical examinations.

Essential Questions

· How do we know if something is alive? 

· How do cells grow and reproduce?

· How is the hereditary information in genes inherited and expressed?

· How do we scientifically explain evidence & mechanisms for biological evolution?

· How does life result from chemical structure and function?

· How does life result from cellular structure and function?

· How is structure related to function at all biological levels of organization?

· How do organisms maintain a biological balance between their internal and external environments?

· What are the advantages of multicellularity?

· How do different organisms obtain & use energy to survive in their environment?

· How do organisms interact & depend on each other & their environment for survival?

· Why is DNA called the “blueprint of life”?

Competencies

· Provide examples for when it is correct to use the terms scientific principle, scientific theory, scientific law, fact, and belief.

· Pose questions and provide evidence-based explanations about understanding and observations of biological phenomena and processes.

· Select and use appropriate tools and techniques when designing and conducting experiments related to the biological sciences and then communicate an analysis of the findings using various types of media.

· Describe the role of DNA in protein synthesis, reproduction and evolution

· Identify and describe various ways models are used to explain, interpret, and predict, biological phenomena/systems.

· Cite examples of how structure is related to function at all biological levels of organization.

· Compare and contrast the structural and functional similarities and differences among living things.

· Describe the flow of energy through living systems.
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Grade Level: 10
	Course Syllabus



	Course Content


	Tentative

Timeframe
	Assessment

Anchors
	State

Standards

	A - *Nature of Life: Biology as a Science
             Science of Biology
             How Scientists Work
             Studying Life. Science & Biology.

             Issues in Biology: When Scientists have                    

                        Conflicts of Interest
             Tools and Procedures of Biologists

             Forensics
             Exploration: Using a Compound Microscope

	3 weeks
	BIO.A.1.1.1

BIO.A.1.2.1

BIO.A.1.2.2

BIO.A.2.1.1

BIO.A.2.2.3

BIO.A.3.2.1

BIO.A.4.1.1

BIO.A.4.1.2

BIO.A.4.2.1

BIO.B.2.2.1

BIO.B.3.3.1

BIO.B.4.1.1


	3.1.B.A1

3.1.B.C2

4.1.3.A

4.1.4.A

3.1.B.A5

3.1.B.A6

4.5.4.D

4.2.4.C

3.1.B.A9



	B - *Chemistry of Life: 

               The Nature of Matter
               Physical and Chemical Properties of Water
               Carbon Compounds and Chemistry
               Chemical Reactions and Enzyme-Catalysts                   

               Effects of Temperature and Concentration on 

                         Enzyme Activity

	3 weeks
	BIO.A.2.1.1

BIO.A.2.2.1

BIO.A.2.2.2

BIO.A.2.2.3

BIO.A.2.3.1

BIO.A.2.3.2

BIO.A.4.1.1

BIO.A.4.1.3

BIO.A.4.2.1

BIO.B.1.2.1

BIO.B.2.2.1

BIO.B.2.2.2

BIO.B.2.3.1

BIO.B.4.2.3


	3.1.B.A8

3.1.B.A5

4.2.5.C

3.1.B.A7

3.2.C.A2

3.1.B.A7

3.1.B.A8

3.1.B.A2

3.1.C.A2

3.1.C.A7

	     C – Cell Structures and Processes

            *Homeostasis and Transport:
                     Cellular Basis of Life
                     Eukaryotes & Prokaryotes                               

                             Structures, Functions, Organization Levels 

                     Cell Boundaries & Regulation of 

                             Molecular Traffic
                     Diversity of Cellular Life
                     Investigation of Cell Structures & Processes 


	3 weeks
	BIO.A.1.1.1

BIO.A.1.2.1

BIO.A.1.2.2

BIO.A.2.1.1

BIO.A.2.2.1

BIO.A.2.2.2

BIO.A.2.2.3

BIO.A.3.1.1

BIO.A.3.2.1

BIO.A.3.2.1

BIO.A.4.1.1

BIO.A.4.1.2

BIO.A.4.1.3

BIO.A.4.2.1

BIO.B.2.2.2

BIO.B.3.3.1

BIO.B.4.2.3


	3.1.B.A1

3.1.B.A5

3.1.B.C2

4.1.4.A

3.1.B.A6

3.1.B.A1

3.1.B.A8

3.1.B.A5

4.2.5.C

3.1.C.A1

3.1.B.A2

3.1.C.A2

3.1.B.A4

3.1.B.A7

3.2.C.A1

3.2.P.B6

3.1.B.A2

4.5.4.D

4.2.4.C

3.1.B.A9

	D -  Cell and Cell Processes:
     *Bioenergetics: Photosynthesis:

                    ATP -> Energy and Life processes
                    An Overview of Photosynthesis: Equation
                    The Reactions of Photosynthesis Processes
                    Experimental Photosynthesis Investigation
     *Bioenergetics: Cellular Respiration:

                     Respiration Chemical Pathways.

                     Krebs Cycle & Electron Transport Chain.

                     Creatine Supplements - ? Banned ?

                     Fermentation Processes – Sauerkraut.

                     Alveoli -> Increase Surface Area.

	4 weeks
	BIO.A.1.2.1

BIO.A.1.2.2

BIO.A.2.2.1

BIO.A.2.2.3

BIO.A.2.3.1

BIO.A.2.3.2

BIO.A.3.1.1

BIO.A.3.2.1

BIO.A.3.2.1

BIO.A.4.1.1

BIO.A.4.1.2

BIO.A.4.1.3

BIO.A.4.2.1

BIO.B.4.2.3
	3.1.B.A1

3.1.B.A5

3.1.B.C2

4.1.4.A

3.1.B.A7

3.2.C.A2

3.1.B.A7

3.1.B.A8

3.1.B.A2

3.1.C.A2

3.1.C.A7

3.1.C.A1

4.1.10.C

	     E -  *Eukaryote -  Cell Growth & Cell Division:
                 Cell Growth & the Cell Cycle
                 Cell Division & Cytokinesis.

                 Regulation of the Cell Cycle & Cancer
                 Stem Cells – Promises & Problems
                 Modeling the Cell Cycle Phases

	8 weeks
	BIO.A.1.1.1

BIO.A.1.2.1

BIO.A.1.2.2

BIO.A.2.2.3

BIO.B.1.1.1

BIO.B.1.1.2

BIO.B.1.1.2

BIO.B.1.2.1

BIO.B.1.2.2

BIO.B.2.1.2

BIO.B.2.3.1
	3.1.B.A4

3.1.B.A5

3.1.B.B2

3.1.B.B3

3.1.B.B5

3.1.B.C2

3.1.C.C2

3.1.B.B1

3.1.C.B3

	       F -  *Introduction to Eukaryotic Genetics:

                  Gregor Mendel’s Work with Peas
                  Probability & Punnett Squares
                  Mendelian Genetics

                  NonMendelian Genetics- Blood Type
                  Meiosis – Gamete Sex Cell Division.

                  Gene Linkage, Crossing Over & Gene Maps 

                  Modeling Meiosis

               DNA & RNA – Nucleic Acids & Chromosomes                  
                  DNA 
                  Semi-Conservative DNA replication            

                  RNA-Protein Synthesis, Translation, Transcription
                  Types of Mutations
                  Gene Expression/Regulation Models
                  Modeling DNA - Replication.

               Genetic Engineering: Biotechnology:

                  Changing the Living World
                  Manipulating DNA
                  Cell Transformation
                  Issue: Genetically Modified Foods 

                      [GMO’s] Genetically Modified Organisms
                  Genetic Engineering Applications
                  Radiation Effects on Seeds
               Human Genome:

                  Human Heredity
                 Human Chromosomes
                  Issue: Who Controls Your DNA?

                  Human Molecular Genetics
                  Modeling DNA Probes

	7 weeks
	BIO.A.1.1.1

BIO.A.1.2.1

BIO.A.1.2.2

BIO.A.2.2.2

BIO.A.2.2.3

BIO.A.2.3.1

BIO.A.2.3.2

BIO.B.1.1.2

BIO.B.1.2.1

BIO.B.1.2.2

BIO.B.2.1.1

BIO.B.2.1.1

BIO.B.2.1.2

BIO.B.2.2.1

BIO.B.2.2.2

BIO.B.2.3.1

BIO.B.2.4.1


	3.1.B.B1

3.1.B.B3

3.1.B.B5

3.1.B.C2

3.1.C.C2

3.1.B.B2

3.1.B.B5

3.1.C.B3

3.1.B.B4

4.4.7.A

4.4.10.A

4.4.12.A

4.4.7.B

4.4.10.B

4.4.12.B



	G - *Theory of Evolution:
        Darwin’s Theory of Evolution.

            Puzzle of Life’s Diversity
             Ideas that Shaped Darwin’s Thinking
             Darwin’s Evidence. Mechanism of Evolution
             Modeling Adaptation
        Evolution of Populations:

              Eukaryote -> Genes and Variation
              Evolution as Genetic Change
              Issue: Antibiotic Use Restrictions
              Process of Speciation
              Genetic Diversity in Bacteria
        History of Life on Earth:

             Fossil Record
             Earth’s Early History
             Evolution of Multicellular Life
             Patterns of Evolution
             Coevolution Model
        Classification:

            Finding Order in Diversity
            Modern Evolutionary Classification
            New Species in Tropical Forests
            Kingdoms & Domains
            Dichotomous Key Classification

	6 weeks
	BIO.A.1.1.1

BIO.A.1.2.1

BIO.A.2.2.3

BIO.A.4.2.1

BIO.B.2.2.1

BIO.B.2.3.1

BIO.B.2.4.1

BIO.B.3.1.1

BIO.B.3.1.2

BIO.B.3.1.3

BIO.B.3.2.1

BIO.B.3.3.1

BIO.B.4.2.2

BIO.B.4.2.5

BIO.B.4.2.5


	3.1.B.C1

3.1.B.C1

3.1.B.C2

3.1.B.C2

3.1.B.B1

3.1.B.C3

3.1.B.C1

3.1.B.B3

3.1.B.A9



	H - *Ecology and the Environment:

        The Biosphere:

                What is Ecology?

                 Energy Flow in Ecosystems
                 Geochemical Cycles of Matter
                 Identifying Limiting Nutrients 
        Ecosystems and Communities:

                  Climates Role in Ecosystems
                  What Shapes Ecosystems?

                   Terrestrial Biomes
                   Aquatic Ecosystems
                   Observing Succession
         Populations:

                   Populations Growth
                   Limits to Population Growth
                   Issue: Gray Wolf Population Protection
                   Investigating Bacteria Population Growth

          Humans in the Biosphere:

                   A Changing Landscape
                   Renewable & Nonrenewable Resources
                   Biodiversity’s Importance
                   Charting a Course for the Future
                   Experiment: Observing Effects of Acid Rain

	6 weeks
	BIO.A.1.2.1

BIO.A.1.2.1

BIO.A.1.2.2

BIO.A.2.1.1

BIO.A.2.2.1

BIO.A.3.1.1

BIO.A.3.2.1

BIO.A.4.2.1

BIO.B.2.4.1

BIO.B.3.1.1

BIO.B.4.1.1

BIO.B.4.1.2

BIO.B.4.2.1

BIO.B.4.2.2

BIO.B.4.2.3

BIO.B.4.2.4

BIO.B.4.2.5

BIO.B.4.2.5


	3.1.B.A8

3.1.B.A5

4.2.5.C

3.1.B.A7

3.2.C.A2

4.5.4.D

4.2.4.C

3.1.B.C2

3.1.B.B1

3.1.B.C1

4.1.4.A

4.1.7.A

4.1.10.A

4.1.7.C

4.4.6.A

4.5.3.D

4.1.3.A

4.2.10.A

4.1.4.C

4.4.5.C

4.4.3.C

4.1.12.C

4.1.3.C

4.1.5.C

4.1.5.A

4.5.3.D

4.5.6.D

4.1.4.B

4.1.7.B

4.2.5.A

4.2.7.A

4.3.12.A

4.4.3.C

4.5.4.C

4.5.8.C

4.3.4.D

3.1.B.A2

4.1.10.B

4.1.12.A

4.1.4.E

4.1.7.E

4.1.10.E

4.5.10.D

4.2.8.A

4.2.12.A

4.2.10.B

4.2.12.B

4.2.10.C

4.2.12.C

4.3.10.B

4.5.10.B

4.5.12.B

4.5.4.C

4.5.7.C



	     

	     
	     
	     


Teaching/Learning Strategies Utilized

Computer Simulation Modeling

Modeling Projects

Generating & Testing Hypotheses

Laboratory Activities and Observations

Organization of Research

Oral Reports

Technological Inquiry and Applications

Inquiry Based Learning

Cooperative Learning at Laboratory Stations

Role Play

Oral Questioning with Class Discussion

Foldables Projects

Worksheet Summarizing, Completing and Note-taking

Homework Practice and Reinforcement

Diagnostic, Formative, & Summative Assessment
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Grade Level: 10
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	A - The Nature of Life: Biology as a Science
The student will be able to:

· List & explain with pertinent examples the characteristics common to all living organisms.

· Describe the characteristics of life shared by all prokaryotic and eukaryotic organisms.

· State 2 structures that are common to both

prokaryotic and eukaryotic cells.

· Describe relationships between structure and function at biological

      levels of organization.

· Describe/interpret relationships

      between structure & function at  

      various levels of biological

      organization  (i.e.organelles, cells,

      tissues, organs, organ systems, and

      multicellular organisms). [alveoli air 

      sacs increase surface area for efficient

      gas exchange.]

· Compare cellular structures & their

      functions in prokaryotic & eukaryotic

      cells. Explain on the basis of size 

      differences & other characteristics. 
· State Biological specialization in levels of organization of living things from atom to biosphere for research purposes.

· Communicate with detailed examples the organization of living things from the cell  to the organism level of arrangement. 

· Distinguish the 2 categories of living cells in reference to internal nuclear and membrane content. 

· Distinguish between the scientific terms: hypothesis, inference, law, theory, principle, fact, & observation.

	M

M

M

M

M

M

M

M

M

M


	Laboratory Activities – How to use the compound microscope? – Metric measurement in Science.

Assignments in class and follow up homework assignments for any incomplete classwork.

Teacher lecture and explanation with guided powerpoint presentations. 

Individual classwork on worksheets, book questions, bell ringers, projects, activities, etc.

Group work/discussion at lab tables on worksheet packets, activities, laboratory work and preparation, projects, etc.

Video-“What is Life?”

Teacher Designed Projects:

Compare Cell to the Real World (writing assignment)

Computer simulations – Redi and Pasteur experiment – individual and group lab table formats.

Individual - Bell Ringer/Warm-up Exercises.


	Chapter worksheet packet.

Quizzes

Tests

Homework

Lab Activities-microscope, metric measure

Questions and Answers

Observations

Graded Activities and Assignments

Video Quiz – Living Things
	BIO.A.1.1
BIO.A.1.1.1
BIO.A.1.2
BIO.A.1.2.1
BIO.A.1.2.2
BIO.B.3.3.1
	3.1.B.A1

3.1.B.C2

4.1.3.A

4.1.4.A

3.1.B.A5

3.1.B.A6
3.1.B.A9

	Resources/Materials

	Textbook                                         Videos                                          Metric Rulers/Meter Sticks

Computer models & simulations    Electronic Balance                       Calculators

Worksheets                                      Microscopes                                Graduated Cylinders

colored pencils

A - Characteristics common life or cells - Glossary: -> CM/PM & cytoplasm in prokaryotes & eukaryotes; levels of organization-biosphere, biome; community; population ->organ; nucleus; organelles; tissue; organ system; organism; cell; unicellular;  cell structures & functions at levels; alveoli & surface area; Biology & science ; consumers; producers; endosymbiosis theory; extracellular; intracellular; forensics; multicellular; temperature; scientific law; scientific mechanism(combination of processes for common scientific function); scientific principle( concept based common laws & axioms);  system->set of interacting components to form a whole; scientific theory->observable logical data that includes laws, logic, principles, assumptions.



	Interdisciplinary Relationships

	A. Math - International System of Units (metric): mass, volume, length, temperature, density

Technology – digital microscope; computer: warm-ups, video Math - International System of Units (metric): mass, volume, length, temperature, density. 

Language Arts – writing and communications.
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Grade Level: 10
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	B - Chemistry of Life:

The student will be able to:

· Describe the unique properties of water

      and how these properties support life

      on Earth (e.g., freezing point, high

      specific heat, cohesion).

· Describes an effect of the low density of frozen water in a lake? [Floating
and insulation]

· Describe/interpret life relationships between structure & function at levels of  biochemical organization (i.e., atoms, molecules, macromolecules). 

· Describe formation of  biological macromolecules from monomers.
· Describes carbon’s unique ability to form 4 bonds & suitable to form life’s macromolecules? [large, complex, diverse molecules with covalent bonds]

· Show a dehydration reaction diagram  from 2 monomers subunit molecules forming a polymer molecule.

· Compare the structure & function

      of carbohydrates, lipids, proteins, &

      nucleic acids in organisms.

· Which structural & functional characteristic of proteins distinguishes them from carbohydrates? [catalyze]

· Describe the general composition of  protein molecules which are major parts of  living cells with various important functions within each cell.

· Describe/explain the role of enzymes as  biocatalyst in regulating specific

       biochemical reactions in cells.

· Explain how factors such as pH,

       temperature, & concentration levels                          

       can affect enzyme function. [changes  

       enzymes shapes & speed up rxs.]


	M

M

M

M

M

M

M

M

M

M

M


	Class & follow up homework assignments for any incomplete classwork.

Teacher lecture & with guided powerpoint presentations. 

Individual classwork on molecular worksheets, book questions, bell ringers, compound projects, activities with water, etc.

Group work/discussion at lab tables on worksheet packets, activities, laboratory work and preparation, projects, etc.

Lab Activities- life atom & molecule identification & sketching observations


	Chapter worksheet packet.

Quizzes – Atoms & Molecules of Life

Tests

Homework

Labs – pH & water.

Questions and Answers

Observations

Graded Activities and Assignments

Video Quiz – Atoms & Molecules
	BIO.A.2.1

BIO.A.2.1.1
BIO.A.2.2
BIO.A.2.2.1
BIO.A.2.2.2
BIO.A.2.2
BIO.A.2.2.3
BIO.A.2.3
BIO.A.2.3.1

BIO.A.2.3.2
	3.1.B.A8

3.1.B.A5

4.2.5.C
3.1.B.A7

3.2.C.A2
3.1.B.A2

3.1.C.A2

3.1.C.A7
3.1.B.A2

3.1.B.A7

3.1.B.A2

3.1.B.A7

	Resources/Materials

	Molecular Models                                Textbook                                      Computer
 

Computer models & simulations          DVD & videos                             Microscope

Worksheets                                           Lab – pH apparatus                     colored pencils 

Chemical Basis for Life – Glossary: –>   atoms; organic[carbon containing] molecules; water properties support life; freezing point; specific heat; cohesion; adhesion; carbon forms 4 covalent bonds in biomacromolecules; monomers to polymer molecules; biochemicals structure to functions; dehydration;  structures & functions of carbohydrates, lipids, proteins & nucleic acids; enzymes-catalysts regulating role in chem. rxs.; factors affecting enzymes –> pH, temp, concentration; substrate.


	Interdisciplinary Relationships

	Math – computation:  magnification of the microscope. Geometry of  molecular shapes & structures.

Language Arts – writing: compare and contrast

Other Sciences – Chemistry and Physics.
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Grade Level: 10
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	C - Cell Structures &  Processes *Homeostasis & Transport:
The student will be able to:

· Describe relationships of structure & function to levels of  life organization.
· Compare cell structures & functions  common in prokaryotic & eukaryotic cells.

· Which 2 structures are common to

      both prokaryote & eukaryote cells? 

· Identify & describe cell structures in

       transport of materials into, out of, &

       circulation within the cell.                         

· Describe structure of the plasma membrane barrier to allow regulatory function & protection.
· Explain how the concentration 
gradient across the plasma membrane

determines oxygen & CO2  movement.

· Compare mechanisms of  material transport thru plasma membrane (i.e., passive transport —> diffusion, osmosis, facilitated diffusion; & active transport—> Na & K pumps, endocytosis, exocytosis). 
· Explain energy need in Na-K pump in  cell membrane to move Na & K ions into or out of a cell. Explain glucose

movement without energy needed. 

· Compare the process of  K ion transport with mechanisms that moves materials across the plasma membrane.
· Explain the process of cell producing the ion concentration gradient.
· Describe how membrane-bound 
      cellular organelles assist each other &

       (e.g., endoplasmic reticulum, Golgi  

       apparatus) facilitate the transport of 

       materials within the cell.       

· Explain mechanisms that permit organisms to maintain biological balance between their internal & external environments.
	M

M

M

M

M

M

M

M

M

M

M

M


	Classwork & follow up homework assignments for incomplete classwork.

Teacher lecture with guided powerpoint presentations on cells. 

Individual classwork on cell worksheets, book questions, bell ringers, cell projects, activities, etc.

Group work/discussion at lab tables to organize cell structures & functions onto a spreadsheet, lab activities with planned preparation, projects, etc.


	Diagrams of cell structures & functions + Quizzes

Tests

Homework

Labs on cells

Questions and Answers

Observations

Graded worksheet packet, Activities and Assignments

Video Quiz – cell transport
	BIO.A.1.2

BIO.A.1.2.1
BIO.A.4.1
BIO.A.4.1.1
BIO.A.4.1.2
BIO.A.4.2.1
	3.1.B.A1

3.1.B.A5

3.1.B.C2

4.1.4.A
3.1.B.A2

3.1.B.A4

3.1.B.A7

3.2.C.A1

3.2.P.B6
3.1.B.A8

3.1.B.A5

4.5.4.D

4.2.4.C

	Resources/Materials

	Textbook                              Diffusion & Osmosis Lab  Materials           Microscopes & slides

Digital Videos                      Computer Animations                                  Worksheets

Lab Apparatus                      Cell Model Materials                                    Elodea 

Syrup                                    Acetic Acid  

Glossary : Bioenergetics  –>  organisms with plastids (chloroplasts) & mitochondria in energy processing transformations; cell photosynthesis & cellular respiration processes obtain & transform sun energy; ATP’s role in energy processes of cells; biochemical conversion; bioenergetics; producers; consumers.

 

	Interdisciplinary Relationships

	Mathematical – graphing, calculators, data tables

Language Arts – Written & Verbal Communication 


Catasauqua Area School District 



Course Title: BIOLOGY









Grade Level: 10
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	D – Cell & Cell Processes

*Bioenergetics: Photosynthesis &

       Cellular Respiration:

The student will be able to:

· Identify & describe the cell structures

       involved in processing energy.

· Describe plastids fundamental roles o (e.g., chloroplasts & mitochondria) in energy transformations.
· With a microscope, observe & identify the organelle for energy transformation within the cell?
· Identify & describe how organisms obtain & transform energy for life processes.
· Compare basic energy transformation during photosynthesis & cell                      respiration. Explain relationship of energy into & energy out of these basic cell energy reactions.  

· Describes one similarity between photosynthesis & cellular

       respiration? Understand that 

       photosynthesis & respiration are 2

       major processes in carbon cycling in

       living organisms.

· Describe the role of ATP in cell biochemical reactions.
· Explain that a protein molecule in a    

cell membrane changes its shape to move

sodium and potassium ions against 

concentration gradients using ATP as the

energy source.
	M

M

M

M

M

M

M


	Assignments in class and follow up homework assignments for any incomplete classwork.

Teacher lecture and explanation with guided powerpoint presentations. 

Individual classwork on worksheets, book questions, bell ringers, projects, activities, etc.

Group work/discussion at lab tables on worksheet packets, activities, laboratory work and preparation, projects, etc.


	Bell ringer Quizzes

Tests

Homework

Labs

Questions and Answers

Observations

Graded Activities, worksheet packet  and Assignments

Video Quiz –
	BIO.A.3.1
BIO.A.3.1.1
BIO.A.3.2
BIO.A.3.2.1
BIO.A.3.2.2
	3.1.B.A2

3.1.B.A5

3.1.C.A1
4.1.10.C
3.1.C.A2

	Resources/Materials

	Textbook                                     construction paper ATP model                video

DVD                                            lab – Rate of Photosynthesis                    reflective lamps

Worksheets                                  microscopes                                            colored pencils

computer models

Bioenergetics – Glossary: –>  organisms with plastids (chloroplasts) & mitochondria in energy processing transformations; cell photosynthesis & cellular respiration processes obtain & transform sun energy; ATP’s role in energy processes of cells; biochemical conversion; bioenergetics; producers; consumers. Photosynthesis: Cellular Respiration:

	Interdisciplinary Relationships

	Technology – powerpoint presentation.

 Language Arts – writing, communicating, verbal expression.
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	  E -  *Eukaryote - Cell Growth and Cell Division:
The student will be able to:

· Describe 3 stages of the cell cycle:

       interphase, nuclear division,  cytokinesis.

· Describe events that occur during the

       cell cycle: interphase, nuclear division 

        -> (i.e., mitosis, meiosis, cytokinesis).
· Compare the processes and outcomes of  mitotic & meiotic nuclear divisions.
· Describes differences between mitosis & meiosis in plant & animal cells?
· State cell repair process & which process

produces genetically identical daughter

cells. 

· Identify the step during the process of meiosis when chromosomes would most likely fail to separate.
· Describe how chromosome separation in meiosis is different from chromosome separation in mitosis.
· Compare the effects of a disorder caused by chromosomes failing to separate during meiosis, such as Patau syndrome, to the effects of chromosomes failing to separate during mitosis. [nondisjunction]
	M

M

M

M

M

M

M

M
	Assignments in class and follow up homework assignments for any incomplete classwork.

Teacher lecture and explanation with guided powerpoint presentations. 

Individual classwork on worksheets, book questions, bell ringers, projects, activities, etc.

Group work/discussion at lab tables on worksheet packets, activities, laboratory work and preparation, projects, etc.


	Quizzes

Tests

Homework

Labs- cell cycle

Questions and Answers

Observations

Graded worksheet packet, & Activities- Assignments

Video Quiz –
	BIO.B.1.1

BIO.B.1.1.1
BIO.B.1.1.2
	3.1.B.A4

3.1.B.A5

3.1.B.B2

3.1.B.B3

3.1.B.B5

3.1.B.C2

3.1.C.C2

	Resources/Materials

	Textbook                                   microscopes & Allium slides                cancerous cell photos 

Interactive on line                     foldable booklet                                     compass               

Worksheets                               colored pencils                                       computer models

Cell Growth & Reproduction – Glossary: –>  cell cycle events; nucleus; interphase; nuclear division; cytokinesis; mitosis; meiosis; gametes; chromosome # and kind in meiosis & mitosis; Patau’s (trisomy) syndrome in mammals due to nondisjunction in meiosis; nondisjunction in meiosis compared with mitosis nondisjunction; DNA inheritance process; semi-conservative DNA replication; bases -> nucleotides -> DNA -> genes -> alleles -> chromosomes functional relationships; red allele dominance on one homologous chromosome of the pair;.  



	Interdisciplinary Relationships

	Math – probability: Punnett square

Language Arts – communication booklet
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	Level of

Ach.
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Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	F – *Introduction to Eukaryotic Genetics: DNA & RNA; Genetic Engineering: Biotechnology; Human Genome
The student will be able to:

· Explain how genetic information is inherited by preserving the DNA
during DNA replication. Emphasize how

nucleotides line up along the template

strand according to the base pairing rules. 

· Describe how the process of DNA

       replication results in the transmission

       and/or conservation of genetic

       information.

· Explain the functional relationships

       between DNA, genes, alleles, and

       chromosomes and their roles in

inheritance.

· Describe the genotype and phenotype
in the flowers where red flowers is 

dominant over white flowers.

[Dominance] 

· Compare Mendelian & non-Mendelian

patterns of inheritance.

· Describe &/or predict observed patterns of inheritance (i.e., dominant, recessive, co-dominance, incomplete dominance, sex-linked, polygenic, and multiple alleles). Blood type is inherited through multiple alleles, with IA, IB, & i. A child has type A blood. If the father has type AB blood, what are  the mom’s possible phenotypes?
· Show the co-dominant genetic cross of a white coat cow(female) & a red coat bull(male). The offspring are mixed hair colored roan cattle. Use a Punnett square to show the 3 possible colors of offspring produced. Describe all possible genotypes & phenotypes.
· Describe processes that can alter

       composition or # of  chromosomes   

     (i.e., crossing-over, nondisjunction,       

     duplication, translocation, deletion,

     insertion, and inversion).
	M

M

M

M

M

M

M

M
	Assignments in class and follow up homework assignments for any incomplete classwork.

Teacher lecture and explanation with guided powerpoint presentations. 

Individual classwork on worksheets, book questions, bell ringers, projects, activities, etc.

Group work/discussion at lab tables on worksheet packets, activities, laboratory work and preparation, projects, etc.


	Graded worksheet packet

Quizzes

Tests

Homework

Labs

Questions and Answers

Observations

Graded Activities and Assignments

Video Quiz –
	BIO.B.1.2

BIO.B.1.2.1

BIO.B.1.2.2

BIO.B.2.1
BIO.B.2.1.1
BIO.B.2.1.2
	3.1.B.B1

3.1.B.B3

3.1.B.B5

3.1.B.C2

3.1.C.C2

3.1.B.B2
3.1.B.B5
3.1.B.B1

3.1.B.B2

3.1.B.B3

3.1.C.C2

	Resources/Materials

	Textbook                           Worksheets                             Punnett Diagrams

Colored pencils                 pennies or markers                 peas, beans

Colored coins                    computers                               SIM- Science in Motion Labs

Glossary : Genetics[eukaryotic] –>  allele; Mendelian & nonmendelian inheritance patterns; gene expression; predict patterns; dominant inheritance; recessive inheritance; incomplete dominance; co-dominance; sex-linked trait; polygenic traits; multiple alleles; Blood Type phenotypes & genotypes; roan cattle are co-dominant; predict roan crosses; crossing-over; gene mutations & chromosomal mutation change; frame-shift mutations; point mutations;  duplication; translocation; deletion; inversion; protein synthesis -> transcription, translation, protein modification, ribosomes, GA, ER, nucleus; amino acids; secretory proteins; expression of traits; mutations alter DNA sequence & may or may not affect phenotype ---> silent, nonsense, frameshift;  biotechnology; genetic engineering; selective breeding; gene splicing; cloning; GMO’s; gene therapy; gene recombination; gene; nondisjunction; semi-conservative DNA replication. 


	Interdisciplinary Relationships

	Language Arts – research, writing, note taking, oral presentation

Technology – computer: research, art, pictures
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	G - *Theory of Evolution:
The student will be able to:

· Distinguish between the scientific terms: hypothesis, inference, law, theory, principle, fact, observation.
· Explain the mechanisms of evolution.
· Explain how natural selection can impact allele frequencies of a population.
· Describe the factors that can contribute to the development of new species (e.g., isolating mechanisms, genetic drift,

      founder effect, migration).

· Explain how genetic mutations may result in genotypic and phenotypic variations within a population.
· Analyze the sources of evidence for biological evolution.
· Interpret evidence supporting the theory of evolution (i.e., fossil, anatomical, physiological, embryological, biochemical, and universal genetic code).
· Based on the data, describe a possible evolutionary relationship between rats, mice, & cows
due to common COII genes. 
	M

M

M

M

M

M

M

M
	Assignments in class and follow up homework assignments for any incomplete classwork.

Teacher lecture and explanation with guided powerpoint presentations. 

Individual classwork on worksheets, book questions, bell ringers, projects, activities, etc.

Group work/discussion at lab tables on worksheet packets, activities, laboratory work and preparation, projects, etc.


	Quizzes

Tests

Homework

Labs

Questions and Answers

Observations

Graded worksheet packets, Activities and Assignments

Video Quiz – Evolution
	BIO.B.3.3
BIO.B.3.3.1

BIO.B.3.1
BIO.B.3.1.1

BIO.B.3.1.2

BIO.B.3.1.3
BIO.B.3.2
BIO.B.3.2.1
BIO.B.3.2.1

BIO.B.3.3.1
BIO.B.4.1

BIO.B.4.1.1


	3.1.B.A9

3.1.B.C1

3.1.B.C2

3.1.B.B1
3.1.B.C3

3.1.B.C1

3.1.B.B3

4.1.4.A

4.1.7.A

4.1.10.A

4.1.7.C

4.4.6.A

4.5.3.D

4.1.3.A

4.1.4.B

4.2.10.A

4.1.4.C

4.4.5.C

4.4.3.C



	Resources/Materials

	Textbook                                    colored pencils                       fossil models

DVD                                           on line videos                         poster paper

Worksheets                                 foldable project                      microscopes

Computer                                    fossil evidence                       computer models

Theory of Evolution – Glossary: –> evolution mechanisms; natural selection impacts allele frequency; new species; isolating mechanisms; genetic drift; founder’s effect; gradualism; punctuated equilibrium; migration or gene movement; mutations & genotype or phenotype changes; bioevidence; fossils; anatomical; analogous structures; homologous structures; physiological; embryological; biochemical; universal genetic code; mammal forelimbs show common ancestry; speciation; species; vestigial structures; COII genome of rats, cow & mouse similarity; similar genes then similar evolutionary relationship; 210 base differences; scientific terms; hypothesis; inference; law; theory; principle; fact; observation; selective pressures;  extinction; Science; system;  endosymbiotic theory; isolating mechanism; migration(genetics); natural selection; selective breeding; speciation; vestigial structure. 

	Interdisciplinary Relationships

	Math – compare and contrast size of bacteria and viruses, microscopes

Language Arts – research, writing, note taking, oral presentation

Technology – computer: research, art, pictures
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	H. Ecology and the Environment:

The student will be able to:

· Determine which statement is a testable hypothesis in a 10-square-meter pond ecosystem from recorded observations.
· Describe ecological levels of organization in the biosphere (i.e., organism, population, community, ecosystem, biome & biosphere.
· Describe characteristic biotic & abiotic components of aquatic & terrestrial ecosystems used by researchers.
· Describe biotic interactions and relationships in an ecosystem. (predation, symbiosis, parasitism, competition) [turtle worm tongue].
· Describe how energy flows through an ecosystem (e.g.,food chains, marine food webs-krill, whale, seal, penquin, sea bird, & energy pyramids).
· Describe how matter recycles through an ecosystem (i.e., water cycle, carbon cycle, oxygen cycle, & nitrogen cycle).[explain nitrogen fixing bacteria]
· Describe how ecosystems change in response to natural & human disturbances (e.g., climate changes, introduction of nonnative species, pollution, fires).[agriculture runoff & algal population blooms]
· Describe the effects of limiting factors on population dynamics & potential species extinction.[wolf & moose]

	M

M

M

M

M

M

M
	Assignments in class and follow up homework assignments for any incomplete classwork.

Teacher lecture and explanation with guided powerpoint presentations. 

Individual classwork on worksheets, book questions, bell ringers, projects, activities, etc.

Group work/discussion at lab tables on worksheet packets, activities, laboratory work and preparation, projects, etc.


	Graded worksheet packets

Quizzes

Tests

Homework

Labs

Questions and Answers- class participation

Observations

Graded Activities and Assignments

Video Quiz –
	BIO.B.3.3.1

BIO.B.4.1
BIO.B.4.1.1
BIO.B.4.1.2
BIO.B.4.2
BIO.B.4.2.1
BIO.B.4.2.2
BIO.B.4.2.3
BIO.B.4.2.4
BIO.B.4.2.5
	3.1.B.A9

4.1.4.A

4.1.7.A

4.1.10.A

4.1.7.C

4.4.6.A

4.5.3.D

4.1.3.A

4.1.4.B

4.2.10.A

4.1.4.C

4.4.5.C

4.4.3.C

4.1.10.C

4.1.12.C

4.1.3.C

4.1.5.C

4.1.5.A

4.5.3.D

4.5.6.D

4.1.7.B

4.2.5.A

4.2.7.A

4.3.12.A

4.5.4.C

4.5.8.C

4.3.4.D

3.1.B.A2

4.1.12.A

4.1.4.A

4.1.12.C

4.1.10.E

4.5.10.D

4.2.8.A

4.2.10.A

4.4.6.A

4.4.6.B

4.4.3.C

4.4.5.C

4.5.7.B

4.5.7.C

	Resources/Materials

	Textbook                                         ecosystem photos                      biome poster

Interactive DVD                              worksheets                                colored pencils

Computer

Ecology – Glossary: –>  ecosystem; environment; agriculture; environment levels of organization; population; ecological community; ecosystem; biome; biosphere; biotic; abiotic; terrestrial &  aquatic ecosystems; consumers; producers;  decomposer; food chain; food web; succession; interactions & interrelationships in ecosystems; energy flow; trophic levels; energy pyramids; energy transformations; competition; predation; symbiosis-symbiotic relationships; parasitism; marine food web; matter recycling in biogeochemical cycles -> water, carbon, oxygen, nitrogen cycles; nitrogen-fixing bacteria & legumes in agriculture ;  habitat; natural & human disturbances in ecosystems (climate change, nonnative species, pollution, fires); agricultural runoff;  limiting factors on population dynamics & extinctions; Isle Royale wolves & moose populations; limiting factors; endemic species (localized); habitat; system; terrestrial; aquatic.  

	Interdisciplinary Relationships

	Language Arts – oral presentation, writing.

Technology – PowerPoint

Social Studies – global environmental issues and problems
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