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Unit Overview  
Content Area:                          Biology 

Unit Title:                                 Cells the Basic Units of Life 

Target Course/Grade Level:  Honors Biology / 9th and 10th Grade 

Unit Summary:  Every cell is a highly organized structure that is responsible for the form and function 

of an organism.  Some organisms consist of only one cell.  Others – including grasshoppers and Venus 

flytraps – consist of trillions of cells organized into interconnected organ systems.  By understanding the 

nature and complexity of life at the cellular level, we can begin to understand and appreciate the marvels 

of living things. 

Some organisms are made up of many cells.  These human cells must work with one another and with the 

billions of other cell sin the body to carry out the life functions.  Each individual organism is capable of 

carrying out all life functions.  

Primary interdisciplinary connections:  
ELA/Literacy – 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or inconsistencies in the 

account. (HS-LS1-1),(HS-LS1-6) 

 WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. (HS-LS1-1),(HS-LS1-6)  

 WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, 

or trying a new approach, focusing on addressing what is most significant for a specific purpose 

and audience. (HS-LS1-6)  

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the inquiry when 

appropriate; synthesize multiple sources on the subject, demonstrating understanding of the 

subject under investigation.(HS-LS1-3) 

 WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, 

using advanced searches effectively; assess the strengths and limitations of each source in terms of 

the specific task, purpose, and audience; integrate information into the text selectively to maintain 

the flow of ideas, avoiding plagiarism and overreliance on any one source and following a 

standard format for citation. (HS-LS1-3) 

 WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and 

research. (HS-LS-1-1),(HS-LS1-6) 

 SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, reasoning, and 

evidence and to add interest. (HS-LS1-2),(HS-LS1-4),(HS-LS1-5),(HS-LS1-7)  

Mathematics –  

 MP.4 Model with mathematics. (HS-LS1-4)  

 HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand 

in simple cases and using technology for more complicated cases. (HS-LS1-4)  

21st Century Themes and Skills: 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

 

Technology: 
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8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters 

or flyers) using one or more digital applications to be critiqued by professionals for usability. 

8.2.8.D.1 Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to 

provide the best results with supporting sketches or models. 

 

Unit Rationale:  Students will be exposed to key concepts regarding the cell as the basic unit of all 

living things.  Cells are the “atoms” of biology and all humans begin their life as a single cell.  The cell is 

the fundamental unit of living organisms and the smallest units that can be reasonably thought of as being 

alive.  

 

Every question in biology – all facets – must be answered partially at the level of the cell.  Understanding 

the cell is the key to understanding biology. 

This unit will discuss the cell theory and the distinguishing characteristics between the prokaryotic and 

eukaryotic cell.  Organelles will be discussed as well as the differences between the plant and animal cells.  

Movement of materials through the cell membrane will be discussed and also the diffusion and osmosis of 

materials through the membrane. 

Learning Targets 

Disciplinary Core Ideas:  

 LS1.A:  Structure and Function Systems of specialized cells within organisms help them 

perform the essential functions of life. (HS-LS1-1)  

 All cells contain genetic information in the form of DNA molecules.  Genes are regions in the 

DNA that contain the instructions that code for the formation of proteins, which carry out 

most of the work of cells. (HS-LS1-1)  

 (Note: This Disciplinary Core Idea is also addressed by HS-LS3-1.) 

 Multicellular organisms have a hierarchical structural organization, in which any one system is 

made up of numerous parts and is itself a component of the next level. (HS-LS1-2)  

 Feedback mechanisms maintain a living system’s internal conditions within certain limits and 

mediate behaviors, allowing it to remain alive and functional even as external conditions 

change within some range.  Feedback mechanisms can encourage (through positive feedback) 

or discourage (negative feedback) what is going on inside the living system. (HS-LS1-3)  

LS1.B:  Growth and Development of Organisms  

In multicellular organisms individual cells grow and then divide via a process called mitosis, thereby 

allowing the organism to grow.  The organism begins as a single cell (fertilized egg) that divides 

successively to produce many cells, with each parent cell passing identical genetic material (two variants 

of each chromosome pair) to both daughter cells.  Cellular division and differentiation produce and 

maintain a complex organism, composed of systems of tissues and organs that work together to meet the 

needs of the whole organism. (HS-LS1-4)  

LS1.C:  Organization for Matter and Energy Flow in Organisms   

 The process of photosynthesis converts light energy to stored chemical energy by converting 

carbon dioxide plus water into sugars plus released oxygen. (HS-LS1-5)  

 The sugar molecules thus formed contain carbon, hydrogen, and oxygen: their hydrocarbon 

backbones are used to make amino acids and other carbon-based molecules that can be assembled 

into larger molecules (such as proteins or DNA), used for example to form new cells. (HS-LS1-6). 

 As matter and energy flow through different organizational levels of living systems, chemical 

elements are recombined in different ways to form different products. (HS-LS1-6),(HS-LS1-7)  

 As a result of these chemical reactions, energy is transferred from one system of interacting 

molecules to another.  Cellular respiration is a chemical process in which the bonds of food 
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molecules and oxygen molecules are broken and new compounds are formed that can transport 

energy to muscles.  Cellular respiration also releases the energy needed to maintain body 

temperature despite ongoing energy transfer to the surrounding environment. (HS-LS1-7) 

Science and Engineering Practices: 

Developing and Using Models  

Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show relationships among variables between systems and their components in the 

natural and designed worlds.    

 Develop and use a model based on evidence to illustrate the relationships between systems or 

between components of a system. (HS-LS1-2)  

 Use a model based on evidence to illustrate the relationships between systems or between 

components of a system. (HS-LS1-4),(HS-LS1-5),(HS-LS1-7)  

 

Planning and Carrying Out Investigations  

Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models.   

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the 

basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to 

produce reliable measurements and consider limitations on the precision of the data (e.g., number 

of trials, cost, risk, time), and refine the design accordingly. (HS-LS1-3)  

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories.  

 Construct an explanation based on valid and reliable evidence obtained from a variety of sources 

(including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the 

past and will continue to do so in the future. (HS-LS1-1)    

 Construct and revise an explanation based on valid and reliable evidence obtained from a variety 

of sources (including students’ own investigations, models, theories, simulations, peer review) and 

the assumption that theories and laws that describe the natural world operate today as they did in 

the past and will continue to do so in the future. (HS-LS1-6)   

Scientific Investigations Use a Variety of Methods  

 Scientific inquiry is characterized by a common set of values that include: logical thinking, 

precision, open-mindedness, objectivity, skepticism, replicability of results, and honest and ethical 

reporting of findings. (HS-LS1-3)   

NGSS#:  Next Generation Science Standard: 
HS-LS1-1 Construct an explanation based on evidence for how the structure of DNA determines the 

structure of proteins which carry out the essential functions of life through systems of 

specialized cells.  

HS-LS1-2 

  

Develop and use a model to illustrate the hierarchical organization of interacting systems 

that provide specific functions within multicellular organisms.   

HS-LS1-3 

 

Plan and conduct an investigation to provide evidence that feedback mechanisms maintain 

homeostasis 

HS-LS1-4 

 

Use a model to illustrate the role of cellular division (mitosis) and differentiation in 

producing and maintaining complex organisms 

Unit Essential Questions 

 How did van Leewenhoek, Hooke, Schleiden 

and Schwann and Virchow contribute to the 

development of the cell theory? 

Unit Enduring Understandings 

 Each scientist contributed different factors to the 

development of the cell theory.  Each one 

performed different experiments and had different 
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 What are the parts of the cell theory? 

 What are the functions of the three basic 

structures of most cells? 

 How do prokaryotes and eukaryotes differ? 

 What is an organelle? 

 What are the functions of the major cytoplasmic 

organelles? 

 How does the structure of a plant cell differ from 

that of an animal cell? 

 How do diffusion and osmosis move materials 

into and out of the cell? 

 

 How do active and passive transport differ from 

each other? 

 What are endocytosis and phagocytosis, 

pinocytosis, and exocytosis? 

 How is cell specialization expressed by cell 

structure? 

 What are the four levels of organization in a 

multicellular organism? 

ideas about the cell. 

 The parts of the cell theory include that all living 

things are made of cells, that cells are the basic 

units of structure and functions in living things, 

and that all cells come from preexisting cells 

 Three basic structures of eukaryotic cells include 

the nucleus, cytoplasm and cell membrane.  These 

structures have different functions in the cell 

 Prokaryotes primary differ from eukaryotes in the 

absence of a nucleus and membrane bound 

organelles 

 

 

 Each organelle including but not limited to the 

mitochondria, nucleus, Golgi body, ER, 

cytoskeleton, etc., will be identified in the cell and 

a description of each one’s function in the cell will 

be identified. 

 The structure of a plant cell differs primarily from 

an animal cell by the presence of a large vacuole, 

chloroplasts, and the presence of a cell wall….each 

of these features will be identified and described 

 Diffusion is the movement of molecules from high 

to low concentration and osmosis is the movement 

of water through a semi permeable membrane.  

These will be identified and described and a lab 

will be done regarding these concepts. 

 The difference between active and passive 

transport will be identified (energy needed versus 

absent) as well as the different forms of passive 

transport including but not limited to facilitated 

diffusion. 

 Endocytosis including phago and pino cytosis will 

be identified and described as well as exocytosis as 

well as what organelles are involved in each 

process 

 Cell specialization is one of the key characteristics 

of cells and it means that cells are often uniquely 

suited to perform a particular function within an 

organism like a factory. 

 There are four main levels of organization in a 

multicellular organism and they include cells, 

tissues, organs, and organ systems 

Unit Learning Targets 

Students will ... 

 Discuss the cell theory 

 Distinguish between prokaryotic and eukaryotic cells 

 Describe the major organelles and their functions 

 Compare the structure of plant and animal cells 
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 Describe how materials move through the cell membrane 

 Explain the four levels of organization in a multicellular organism 

 Discuss and do hands on experiments with diffusion, osmosis, active and passive transport 

 Discuss and be able to identify cells and cell specialization 

Evidence of Learning 
Summative Assessment (15 days) 

 Quizzes and tests 

 Laboratory Experiment Reports 

 Projects 

 Coloring pictures and labeling plant and animal cells 

Equipment needed:  Lab materials and measuring instruments ( thermometers, weight scale, rulers, 

data collection controllers, microscopes, beakers, semi permeable membrane like material, string) 

Teacher Resources:  Textbook and section review, study guide materials, internet, worksheets. 

Formative/Benchmark Assessments                                 Alternative Assessments: 

 Questions and answers during lectures 

 Textbook-based review and 

reinforcement questions 
 Lab report worksheets  

 Tests and quizzes 

 Project-based learning (selected 

topics) 

Lesson Plans  
Lesson Timeframe 
Lesson 1 

Scientists and the development of the cell theory 

 

   1 day 

Lesson 2 

Prokaryotic versus eukaryotic cells and organelle 

identification in the cell 

 

1 day 

Lesson 3 

Organelle specific functions 

 

2 days 

Lesson 4 

Movement of materials through cell membrane 

and lab 

 

3 days 

Lesson 5 

Levels of organization and cell specialization 

 

1 day 

Teacher Notes:  
 

 

Curriculum Development Resources 

 Biology book for honors biology 

 Previous labs and worksheets  
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 Unit Overview  
Content Area:                          Biology 

Unit Title:                                 Biochemistry 

Target Course/Grade Level:  Honors Biology / 9th and 10th Grade 

Unit Summary:  Biologists study a complete description of life that begins at the atomic level and 

works up through the complex chemistry of the living cells.   

The molecules that make up a living cell do not, if and of themselves, have the property of life.  The key to 

understanding life is to recognize that life is not the property of one particular molecule, but as something 

made possible by a large group of molecules.   

Primary interdisciplinary connections:  Experimental data gathering, analysis and graphing using 

digital tools and computer software programs.  

Computer-based lab simulations and modeling of key scientific principles, laws and theories. 

Mathematical formulations and relationships to analyze data and draw conclusions. 

21st Century Themes and Skills: 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

 

Technology: 

8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters 

or flyers) using one or more digital applications to be critiqued by professionals for usability. 

8.2.8.D.1 Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to 

provide the best results with supporting sketches or models. 

 

Unit Rationale:  Students will be exposed to key concepts regarding the nature of matter, the 

composition of matter, the interactions of matter, and chemical reactions. 

Students will also learn the importance of water, the chemical compounds that are in living things, and the 

compounds that make up the foundations for life. 

Learning Targets 

Disciplinary Core Ideas:  

LS1.A: Structure and Function 

 Systems of specialized cells within organisms help them perform the essential functions of life. 

(HS-LS1-1) 

 All cells contain genetic information in the form of DNA molecules.  Genes are regions in the 

DNA that contain the instructions that code for the formation of proteins, which carry out most of 

the work of cells. (HS-LS1-1) (Note: This Disciplinary Core Idea is also addressed by HS-LS3-1.) 

 Multicellular organisms have a hierarchical structural organization, in which any one system is 

made up of numerous parts and is itself a component of the next level. (HS-LS1-2) 

 Feedback mechanisms maintain a living system’s internal conditions within certain limits and 

mediate behaviors, allowing it to remain alive and functional even as external conditions change 

within some range.  Feedback mechanisms can encourage (through positive feedback) or 

discourage (negative feedback) what is going on inside the living system. (HS-LS1-3) 

Science and Engineering Practices: 

Developing and Using Models 
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Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show relationships among variables between systems and their components in the 

natural and designed worlds. 

 Develop and use a model based on evidence to illustrate the relationships between systems or 

between components of a system. (HS-LS1-2) 

Planning and Carrying Out Investigations 

Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models. 

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the 

basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to 

produce reliable measurements and consider limitations on the precision of the data (e.g., number 

of trials, cost, risk, time), and refine the design accordingly. (HS-LS1-3) 

Constructing Explanations and Designing Solutions 

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories. 

 Construct an explanation based on valid and reliable evidence obtained from a variety of sources 

(including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the 

past and will continue to do so in the future. (HS-LS1-1) 

Scientific Investigations Use a Variety of Methods 

 Scientific inquiry is characterized by a common set of values that include: logical thinking, 

precision, open-mindedness, objectivity, skepticism, replicability of results, and honest and ethical 

reporting of findings. (HS-LS1-3) 

NGSS#:  Next Generation Science Standard: 
HS-LS1-1 Construct an explanation based on evidence for how the structure of DNA determines the 

structure of proteins which carry out the essential functions of life through systems of 

specialized cells.  

HS-LS1-2 Develop and use a model to illustrate the hierarchical organization of interacting systems 

that provide specific functions within multicellular organisms. 

HS-LS1-3 Plan and conduct an investigation to provide evidence that feedback mechanisms maintain 

homeostasis. 

Unit Essential Questions 

 What are some important properties of matter? 

 What are the phases of matter? 

 What is the structure of an atom? 

 How do elements and compounds compare? 

 How are radioactive isotopes used? 

 How is an atom’s radioactivity determined? 

 What are ionic bonds? 

 What are covalent bonds? 

 What are the names of the substances involved 

in a chemical reaction? 

 Why is energy an important factor in chemical 

reactions?  

 What is one important property of water? 

 How do mixtures, solution, and suspensions 

differ? 

 What is pH? 

Unit Enduring Understandings 

 Two important properties of matter are mass and 

volume. 

 The phases of matter are solid, liquid, gas, and 

plasma. 

 Atoms are made up of proton, neutron, and 

electrons.  Both protons and neutrons are found in 

the nucleus.  Electrons are found in energy levels 

that surround the nucleus. 

 Elements are substances that consist of entirely 

one type of atom.  Compounds contain two or 

more types of different atoms. 

 Radioactive isotopes are used to treat certain 

diseases and can also be used to kill bacteria that 

cause food to spoil. 

 An atom’s radioactivity is determined by whether 

its outermost energy levels are filled. 

 An ionic bond involves a transfer of electrons 
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 What are the four most abundant elements in 

living things? 

 How does an organic compound differ from an 

inorganic compound? 

 How do the properties of the element carbon 

make it important to living things? 

 What four groups of organic compounds are 

found in living things? 

 What are the structure and function of each 

group of compounds of life? 

 How do enzymes work and why are they 

important to living things? 

 

between atoms.   

 A covalent bond involves the sharing of electron. 

 In any chemical reaction, reactants combine to 

yield products. 

 Chemical reactions occur spontaneously only in 

the direction that produces energy. 

 Water is slightly charged on one end. 

 

 

 

 

 A mixture is a substance composed of two or more 

compounds mixed together but not chemically 

combined.  A solution consists of a solvent and 

solute.  A suspension is a mixture of water and 

non-dissolved material. 

 PH indicates the relative concentrations of H+ ions 

and OH-ions. 

 The four most abundant elements in living things 

are carbon, hydrogen, oxygen, and nitrogen. 

 Inorganic compounds are primarily those that do 

not contain carbon.  Organic compounds contain 

carbon. 

 Carbon is important because of its ability to form 

covalent bonds that are strong and stable. 

 The four groups of organic compounds found in 

living things are carbohydrates, lipids, proteins, 

and nucleic acids. 

 Lipids are important sources of energy and 

compounds of biological membranes.  Proteins are 

polymers of amino acids.  Enzymes are, with a few 

exceptions, proteins.  Enzymes are catalysts.  

Nucleic acids are polymers of nucleotides. 

 Enzymes are catalysts.  Nucleic acids are polymers 

of nucleotides. 

Unit Learning Targets 

Students will ... 

 Identify several important properties of matter 

 Compare physical and chemical properties. 

 Describe the structure of an atom. 

 Compare elements and compounds. 

 Discuss the uses of radioactive isotopes. 

 Explain how electron arrangement determines an atom’s reactivity. 

 Describe the two types of chemical bonds. 

 Identify the substances involved in a chemical reaction. 

 Describe the role of energy in chemical reactions10 

Evidence of Learning 
Summative Assessment (15 days): cut and paste from old curriculum document that applies to this 

topic 
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 Quizzes and tests 

 Laboratory Experiment Reports 

 Projects 

Equipment needed:  Lab materials and measuring instruments ( thermometers, weight scale, rulers, 

data collection controllers, microscopes) 

Teacher Resources:  Textbook and section review, study guide materials, internet 

Formative/Benchmark Assessments                Alternative Assessments: 
 Questions and answers during lectures 

 Textbook-based review and 

reinforcement questions 

 Worksheets for in-class and at-home work 
 

 

Lesson Plans  
Lesson Timeframe 
Lesson 1 

Nature of Matter - Properties 

 

1 Period (40 min) 

Lesson 2 

Nature of Matter – Physical and Chemical 

Properties 

 

1 Period (40 min) 

Lesson 3 

Composition of Matter - Atoms 

 

3 Periods (120 min) 

Lesson 4 

Composition of Matter – Elements and 

Compounds 

 

1 Period (40 min) 

Teacher Notes:  
 

 

Curriculum Development Resources 
http://www.pbslearningmedia.org/resource/lsps07.sci.phys.matter.covalentbond/covalent-bonding/ 

http://www.pbslearningmedia.org/resource/lsps07.sci.phys.matter.ionicbonding/ionic-bonding/ 

 

 

http://www.pbslearningmedia.org/resource/lsps07.sci.phys.matter.covalentbond/covalent-bonding/
http://www.pbslearningmedia.org/resource/lsps07.sci.phys.matter.ionicbonding/ionic-bonding/
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Unit Overview  
Content Area:                          Biology 

Unit Title:                                 Cell Growth and Cell Division 

Target Course/Grade Level:  Honors Biology / 9th and 10th Grade 

Unit Summary:   
One of the major characteristics of a living thing is the ability to grow.  Growth is obvious when it involves an 

increase in size.  We all notice the growth of grass and flowers in the spring and summer or the growth of a 

newborn animal into an adult.  The growth of an organism results from an increase in the number and the size of 

the cells within it.   But growth occurs even in the organisms that are no longer increasing in size-continued cell 

growth is essential for life.  How do cells grow?  Is there a limit to the growth of a cell?  This unit examines how 

cells grow in size and increase in number, and why growth is so essential to living things.   
Common Core State Standards Connections:  
ELA/Literacy - 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or inconsistencies in the 

account. (HS-LS1-1),(HS-LS1-6) 

 WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. (HS-LS1-1),(HS-LS1-6) 

 WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, 

or trying a new approach, focusing on addressing what is most significant for a specific purpose 

and audience. (HS-LS1-6) 

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the inquiry when 

appropriate; synthesize multiple sources on the subject, demonstrating understanding of the 

subject under investigation. (HS-LS1-3) 

 WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, 

using advanced searches effectively; assess the strengths and limitations of each source in terms of 

the specific task, purpose, and audience; integrate information into the text selectively to maintain 

the flow of ideas, avoiding plagiarism and overreliance on any one source and following a 

standard format for citation. (HS-LS1-3) 

 WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and 

research. (HS-LS1-1),(HS-LS1-6) 

 SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, reasoning, and 

evidence and to add interest. (HS-LS1-2),(HS-LS1-4),(HS-LS1-5),(HS-LS1-7) 

Mathematics - 

 MP.4 Model with mathematics. (HS-LS1-4) 

 HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in 

simple cases and using technology for more complicated cases. (HS-LS1-4) 

 HSF-BF.A.1 Write a function that describes a relationship between two quantities. (HS-LS1-4) 

21st Century Themes and Skills: 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

 

http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/HSF/IF
http://www.corestandards.org/Math/Content/HSF/IF
http://www.corestandards.org/Math/Content/HSF/IF
http://www.corestandards.org/Math/Content/HSF/BF
http://www.corestandards.org/Math/Content/HSF/BF
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Technology: 

8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters or 

flyers) using one or more digital applications to be critiqued by professionals for usability. 

8.2.8.D.1 Design and create a product that addresses a real world problem using a design process under 

specific constraints. 

8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the 

best results with supporting sketches or models. 
 

 

 

Unit Rationale:  Students will be exposed to key concepts regarding the cell cycle, how cells divide, and why 

they divide as well as what cancer is and how a mistake in the cell cycle can cause this disease.  As living things 

grow they produce more cells. Although organisms grow larger the sizes of the cells only grow to a certain size 

and then divide.  There are limits to cell growth and controls on cell growth for healthy dividing cells and also to 

repair injured cells such as when you get a cut and the skin needs to heal.  Uncontrolled cell growth causes cancer 

which is a disorder in which some cells have lost the ability to control their own rate of growth, is one example.  

Mitosis ends with cytokinesis which is a separation of the cytoplasm at the end of telophase.  There are different 

parts to the cell cycle which include G1, S, G2 and M.  As for mitosis, there are four parts to it which include 

prophase, metaphase, anaphase, and telophase.        

The cell cycle and the main processes will be presented and taught as well as how cancer forms and why cancer 

forms. 

Students will be able to describe cell growth, define cell division and relate cell growth to cell division.  Students 

will also be able to define mitosis and cytokinesis and describe the cell cycles and the changes that take place 

during the interphase phase. They will also be able to discuss the events and significance of mitosis 

 Learning Targets 

Disciplinary Core Ideas:  
LS1.A: Structure and Function 

 Systems of specialized cells within organisms help them perform the essential functions of life. (HS-LS1-

1) 

 All cells contain genetic information in the form of DNA molecules. Genes are regions in the DNA that 

contain the instructions that code for the formation of proteins, which carry out most of the work of cells. 

(HS-LS1-1) (Note: This Disciplinary Core Idea is also addressed by HS-LS3-1.) 

 Multicellular organisms have a hierarchical structural organization, in which any one system is made up of 

numerous parts and is itself a component of the next level. (HS-LS1-2) 

 Feedback mechanisms maintain a living system’s internal conditions within certain limits and mediate 

behaviors, allowing it to remain alive and functional even as external conditions change within some 

range. Feedback mechanisms can encourage (through positive feedback) or discourage (negative feedback) 

what is going on inside the living system. (HS-LS1-3) 

LS1.B: Growth and Development of Organisms  

In multicellular organisms individual cells grow and then divide via a process called mitosis, thereby allowing the 

organism to grow.  The organism begins as a single cell (fertilized egg) that divides successively to produce many 

cells, with each parent cell passing identical genetic material (two variants of each chromosome pair) to both 

daughter cells.  Cellular division and differentiation produce and maintain a complex organism, composed of 

systems of tissues and organs that work together to meet the needs of the whole organism. (HS-LS1-4) 

Science and Engineering Practices: 
Developing and Using Models 

Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing models to 

predict and show relationships among variables between systems and their components in the natural and designed 

worlds. 

http://www.nap.edu/openbook.php?record_id=13165&page=143%22
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
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 Develop and use a model based on evidence to illustrate the relationships between systems or between 

components of a system. (HS-LS1-2) 

 Use a model based on evidence to illustrate the relationships between systems or between components of a 

system. (HS-LS1-4),(HS-LS1-5),(HS-LS1-7) 

Planning and Carrying Out Investigations 

Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that provide 

evidence for and test conceptual, mathematical, physical, and empirical models. 

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the basis for 

evidence, and in the design: decide on types, how much, and accuracy of data needed to produce reliable 

measurements and consider limitations on the precision of the data (e.g., number of trials, cost, risk, time), 

and refine the design accordingly. (HS-LS1-3) 

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of evidence 

consistent with scientific ideas, principles, and theories. 

 Construct an explanation based on valid and reliable evidence obtained from a variety of sources 

(including students’ own investigations, models, theories, simulations, peer review) and the assumption 

that theories and laws that describe the natural world operate today as they did in the past and will 

continue to do so in the future. (HS-LS1-1) 

 Construct and revise an explanation based on valid and reliable evidence obtained from a variety of 

sources (including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the past and 

will continue to do so in the future. (HS-LS1-6) 

Connections to Nature of Science 

Scientific Investigations Use a Variety of Methods 

 Scientific inquiry is characterized by a common set of values that include: logical thinking, precision, 

open-mindedness, objectivity, skepticism, replicability of results, and honest and ethical reporting of 

findings. (HS-LS1-3) 
HS-LS1-1 Construct an explanation based on evidence for how the structure of DNA determines the structure 

of proteins which carry out the essential functions of life through systems of specialized cells.  

HS-LS1-2 Develop and use a model to illustrate the hierarchical organization of interacting systems that 

provide specific functions within multicellular organisms. 

HS-LS1-3 Plan and conduct an investigation to provide evidence that feedback mechanisms maintain 

homeostasis. 

HS-LS1-4 Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and 

maintaining complex organisms. 

Unit Essential Questions 

 How does growth occur? 

 What factors limit and control cell growth? 

 What are the rates of cell growth? 

 How is cell growth controlled? 

 What are the consequences of uncontrolled cell 

growth? 

 What are mitosis and cytokinesis? 

 How are chromosomes important to cell 

division? 

 What is the cell cycle and what changes take 

place during interphase? 

 What are the events and the significance of 

mitosis? 

Unit Enduring Understandings 
 A living thing grows because it produces more 

and more cells and not because the cells just 

keep growing in size 

 Surface area and cell volume ratios limit cell 

growth.  The bigger and bigger a cell gets the 

harder it is to get things in and out of it.  As a 

cell increases in size, its volume increases at a 

faster rate than its surface area and this causes 

various issues for the cell. 

 Cells grow at astonishing rates  

 Cells in certain places of the body are 

controlled and rarely divide such as the heart 

cells.  Other cells such as skin and digestive 

http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
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tract cells divide and grow rapidly.  This 

provides new cells to replace those that are 

used and worn out.   

 The consequences are severs and cancer is a 

result.  Cancer is uncontrollable cell growth 

 Mitosis is the division of cells and consists of 

four phases including prophase, metaphase, 

anaphase and telophase. Cytokinesis is the 

process by which the cytoplasm is divided and 

t 

 

 Chromosomes contain the genetic information 

that is passed from one generation to the next 

and they are composed of chromatin which is 

formed into dense and dispersed regions 

between cell divisions.  During mitosis in the 

beginning, the chromosomes become visible.  

The chromosomes contain two chromatids 

that are attached at the centromere.    

 During the cell cycle, the cell grows, prepares 

for division, and divides to form two daughter 

cells each of which begins the cycle anew.  

The cell cycle includes mitosis but interphase 

is also a part of the cycle and include three 

phases including G1, S, and G2. 

 The events of mitosis include prophase when 

the chromosomes become visible and it is the 

longest phase.  Centrioles also separate and go 

to opposite sides of the cell.  A spindle forms as 

well.  During metaphase, the shortest phase, 

chromosomes line up in the middle of the cell.  

During anaphase, centromeres split and 

chromatids separate and move to opposite sides 

of the cell.  During telophase, chromosomes 

uncoil and the nuclear envelope formed around 

both sets and the spindle breaks apart.  Mitosis 

is complete.  Cytokenesis is the division of the 

cytoplasm 

Students will ... 

 Be able to describe cell growth 

 Be able to understand that as living things grow they produce more cells. 

 Understand what controls cell growth. 

 Define the structure of a chromosome and how it is important to cell division. 

 Define cell division 

 Relate cell growth to cell division 

 Define mitosis and cytokinesis  

 Describe the cell cycle and the changes that take place during interphase 

 Discuss the events that take place during and significance of mitosis. 

Summative Assessment (15 days) 
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 Quizzes and tests 

 Laboratory Experiment 

 Reports 

 Projects 

Equipment needed:   

Mitosis slides of an onion root or of animal cells.  Lab packet.  Worksheets. 

Teacher Resources:   
Textbook and section review, study guide materials, internet, Kahn Academy, videos of processes and pictorial 

representations of all processes. 

 

 

Formative/Benchmark Assessments 

 Questions and answers during lectures 

 Textbook-based review and reinforcement questions 

 Worksheets for in class and at home work 

 Lab reports / Projects / tests 

Alternative Assessment: 

Project-based learning (selected topics) 

Evidence of Learning 
Curriculum Development Resources: 
Honors Biology Book by Prentice Hall and previous labs and worksheets 

Lesson Timeframe 

Teach about cell growth and the rates of cell growth and 

do surface area to volume worksheet 

 

2 days 

Teach about the important of chromosomes to cell 

division and the cell cycle in general. 

 

1 day 

Teach about the four phases of mitosis and do lab about 

viewing these stages in cells and drawing the different 

phases 

 

2-3 days 

Do a web quest or interactive website about the cell 

cycle and mitosis 

 

1 day 

Take test on mitosis and cell growth 1 day 

Equipment needed:  

 Mitosis slides of an onion root or of animal cells.   

 Lab packet.   

 Worksheets. 

Teacher Resources:  Textbook and section review, study guide materials, internet, Kahn Academy, videos of 

processes and pictorial representations of all processes. 
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Unit Overview  

Content Area:                         Biology 

Unit Title:                                Ecology 

Target Course/Grade Level:  Honors Biology / 9th and 10th Grade 

Unit Summary:   
Although life may have the potential to re-establish itself after a disaster, there is no guarantee that it will.  

Because it is not clear how much an ecosystem can take before it is pushed over the edge, it is vitally 

important that we understand how ecosystems work.  Life – including human life – depends on the well-

informed management and use of natural resources. 

Primary interdisciplinary connections:  
ELA/Literacy – 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or inconsistencies in the 

account. (HS-LS1-1),(HS-LS1-6) 

 WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. (HS-LS1-1),(HS-LS1-6)  

 WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, 

or trying a new approach, focusing on addressing what is most significant for a specific purpose 

and audience. (HS-LS1-6)  

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the inquiry when 

appropriate; synthesize multiple sources on the subject, demonstrating understanding of the 

subject under investigation.(HS-LS1-3) 

 WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, 

using advanced searches effectively; assess the strengths and limitations of each source in terms of 

the specific task, purpose, and audience; integrate information into the text selectively to maintain 

the flow of ideas, avoiding plagiarism and overreliance on any one source and following a 

standard format for citation. (HS-LS1-3) 

 WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and 

research. (HS-LS-1-1),(HS-LS1-6) 

 SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, reasoning, and 

evidence and to add interest. (HS-LS1-2),(HS-LS1-4),(HS-LS1-5),(HS-LS1-7)  

Mathematics –  

 MP.4 Model with mathematics. (HS-LS1-4)  

 HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand 

in simple cases and using technology for more complicated cases. (HS-LS1-4)  

 HSF-BF.A.1 Write a function that describes a relationship between two quantities. (HS-LS1-4)  

21st Century Themes and Skills: 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

 

Technology: 

8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters 

or flyers) using one or more digital applications to be critiqued by professionals for usability. 
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8.2.8.D.1 Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to 

provide the best results with supporting sketches or models. 

 
Although life may have the potential to re-establish itself after a disaster, there is no guarantee that it will.  

Because it is not clear how much an ecosystem can take before it is pushed over the edge, it is vitally 

important that we understand how ecosystems work.  Life – including human life – depends on the well-

informed management and use of natural resources. 

 

 

 

Learning Targets 

Disciplinary Core Ideas:  
LS2.A: Interdependent Relationships in Ecosystems  

 Ecosystems have carrying capacities, which are limits to the numbers of organisms and 

populations they can support.  These limits result from such factors as the availability of living and 

nonliving resources and from such challenges such as predation, competition, and disease.  

Organisms would have the capacity to produce populations of great size were it not for the fact 

that environments and resources are finite.  This fundamental tension affects the abundance 

(number of individuals) of species in any given ecosystem. (HS-LS2-1),(HS-LS2-2)  

LS2.B: Cycles of Matter and Energy Transfer in Ecosystems  

 Photosynthesis and cellular respiration (including anaerobic processes) provide most of the energy 

for life processes. (HS-LS2-3)  

 Plants or algae form the lowest level of the food web.  At each link upward in a food web, only a 

small fraction of the matter consumed at the lower level is transferred upward, to produce growth 

and release energy in cellular respiration at the higher level.  Given this inefficiency, there are 

generally fewer organisms at higher levels of a food web.  Some matter reacts to release energy for 

life functions, some matter is stored in newly made structures, and much is discarded.  The 

chemical elements that make up the molecules of organisms pass through food webs and into and 

out of the atmosphere and soil, and they are combined and recombined in different ways.  At each 

link in an ecosystem, matter and energy are conserved. (HS-LS2-4)  

 Photosynthesis and cellular respiration are important components of the carbon cycle, in which 

carbon is exchanged among the biosphere, atmosphere, oceans, and geosphere through chemical, 

physical, geological, and biological processes. (HS-LS2-5)  

LS2.C: Ecosystem Dynamics, Functioning, and Resilience  

 A complex set of interactions within an ecosystem can keep its numbers and types of organisms 

relatively constant over long periods of time under stable conditions.  If a modest biological or 

physical disturbance to an ecosystem occurs, it may return to its more or less original status (i.e., 

the ecosystem is resilient), as opposed to becoming a very different ecosystem.  Extreme 

fluctuations in conditions or the size of any population, however, can challenge the functioning of 

ecosystems in terms of resources and habitat availability. (HS-LS2-2),(HS-LS2-6) 

Moreover, anthropogenic changes (induced by human activity) in the environment—including 

habitat destruction, pollution, introduction of invasive species, overexploitation, and climate 

change—can disrupt an ecosystem and threaten the survival of some species. (HS-LS2-7) 

LS2.D: Social Interactions and Group Behavior  

 Group behavior has evolved because membership can increase the chances of survival for 

individuals and their genetic relatives. (HS-LS2-8)  

LS4.D: Biodiversity and Humans  
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 Biodiversity is increased by the formation of new species (speciation) and decreased by the loss of 

species (extinction).  (secondary to HS-LS2-7) 

 Humans depend on the living world for the resources and other benefits provided by biodiversity.  

But human activity is also having adverse impacts on biodiversity through overpopulation, 

overexploitation, habitat destruction, pollution, introduction of invasive species, and climate 

change.  Thus sustaining biodiversity so that ecosystem functioning and productivity are 

maintained is essential to supporting and enhancing life on Earth.  Sustaining biodiversity also 

aids humanity by preserving landscapes of recreational or inspirational value. (secondary to HS-

LS2-7) (Note: This Disciplinary Core Idea is also addressed by HS-LS4-6.)  

PS3.D: Energy in Chemical Processes  

 The main way that solar energy is captured and stored on Earth is through the complex chemical 

process known as photosynthesis. (secondary to HS-LS2-5)  

 

ETS1.B: Developing Possible Solutions  

 When evaluating solutions it is important to take into account a range of constraints including cost, 

safety, reliability and aesthetics and to consider social, cultural and environmental impacts. 

(secondary to HS-LS2-7) 

Science and Engineering Practices: 
Developing and Using Models  

Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show how relationships among variables between systems and their components in 

the natural and designed worlds.  

 Develop a model based on evidence to illustrate the relationships between systems or components 

of a system. (HS-LS2-5)  

Using Mathematics and Computational Thinking 

Mathematical and computational thinking in 9-12 builds on K-8 experiences and progresses to using 

algebraic thinking and analysis, a range of linear and nonlinear functions including trigonometric 

functions, exponentials and logarithms, and computational tools for statistical analysis to analyze, 

represent, and model data. Simple computational simulations are created and used based on mathematical 

models of basic assumptions.  

 Use mathematical and/or computational representations of phenomena or design solutions to 

support explanations. (HS-LS2-1)  

 Use mathematical representations of phenomena or design solutions to support and revise 

explanations. (HS-LS2-2)  

 Use mathematical representations of phenomena or design solutions to support claims. (HS-LS2-

4)  

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories.  

 Construct and revise an explanation based on valid and reliable evidence obtained from a variety 

of sources (including students’ own investigations, models, theories, simulations, peer review) and 

the assumption that theories and laws that describe the natural world operate today as they did in 

the past and will continue to do so in the future. (HS-LS2-3)  

 Design, evaluate, and refine a solution to a complex real-world problem, based on scientific 

knowledge, student-generated sources of evidence, prioritized criteria, and tradeoff considerations. 

(HS-LS2-7)  

Engaging in Argument from Evidence  

Engaging in argument from evidence in 9–12 builds on K–8 experiences and progresses to using 

appropriate and sufficient evidence and scientific reasoning to defend and critique claims and explanations 
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about the natural and designed world(s).  Arguments may also come from current scientific or historical 

episodes in science.  

 Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions 

to determine the merits of arguments. (HS-LS2-6)  

 Evaluate the evidence behind currently accepted explanations to determine the merits of 

arguments. (HS-LS2-8)  

Connections to Nature of Science  

Scientific Knowledge is Open to Revision in Light of New Evidence  

 Most scientific knowledge is quite durable, but is, in principle, subject to change based on new 

evidence and/or reinterpretation of existing evidence. (HS-LS2-2),(HS-LS2-3)  

 Scientific argumentation is a mode of logical discourse used to clarify the strength of relationships 

between ideas and evidence that may result in revision of an explanation. (HS-LS2-6),(HS-LS2-8)  

 

NGSS#:  Next Generation Science Standard: 
HS-LS2-1 Use mathematical and/or computational representations to support explanations of factors 

that affect carrying capacity of ecosystems at different scales.  

HS-LS2-2 Use mathematical representations to support and revise explanations based on evidence 

about factors affecting biodiversity and populations in ecosystems of different scales 

HS-LS2-3 Construct and revise an explanation based on evidence for the cycling of matter and flow 

of energy in aerobic and anaerobic conditions.  

HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of 

energy among organisms in an ecosystem.  

HS-LS2-5 Develop a model to illustrate the role of photosynthesis and cellular respiration in the 

cycling of carbon among the biosphere, atmosphere, hydrosphere, and geosphere 

HS-LS2-6 Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems 

maintain relatively consistent numbers and types of organisms in stable conditions, but 

changing conditions may result in a new ecosystem.  

HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on the 

environment and biodiversity 

HS-LS2-8 Evaluate the evidence for the role of group behavior on individual and species’ chances to 

survive and reproduce.  

Unit Essential Questions 

 What is ecology? 

 How do ecosystems change over time? 

 How does energy flow through an 

ecosystem? 

 What is a limiting factor? 

 What are food chains and webs? 

 How do exponential growth and logistic 

growth differ? 

 What is the relationship between 

population growth and carrying capacity? 

Unit Enduring Understandings 

 Ecology is the study of the interactions of 

organisms with one another and their 

physical surroundings. 

 Ecosystems transition between one biotic 

community to another 

 Energy flows through an ecosystem from the 

sun to producers and then to consumers. 

 A limiting factor is a condition that limits 

the rate at which energy is produced in an 

ecosystem by preventing a species from 

growing to its potential. 

 A food chain is a series of organisms 

through which food energy is passed in an 

ecosystem.  A food web is a complex 

relationship formed by interconnecting and 

overlapping food chains. 

 On a typical logistic growth curve, a 
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population of organisms grows slowly at 

first, then grows rapidly during exponential 

growth, then slows down before reaching a 

steady state. 

 The carrying capacity is the size of a 

population during the steady state portion of 

a logistic growth curve. 

Unit Learning Targets 

Students will ... 

 Define ecology and ecosystems 

 Explain how energy flows through an ecosystem 

 Define limiting factor 

 Describe a food chain and a food web 

 Compare exponential growth and logistic growth in a given population. 

 Relate population growth to an environment’s carrying capacity. 

Evidence of Learning 

Summative Assessment (15 days):  

 Quizzes and tests 

 Laboratory Experiment Reports 

 Projects that applies to this topic 

Equipment needed:  Lab materials and measuring instruments ( thermometers, weight scale, rulers, 

data collection controllers, microscopes) 

Teacher Resources:  Textbook and section review, study guide materials, internet. 

Formative/Benchmark Assessments                      Alternative Assessment: 
 Questions and answers during lectures 

 

 Textbook-based review and reinforcement 

questions 

Lesson Plans  

Lesson Timeframe 
Lesson 1 

Ecosystems 

 

2 Periods (80 min) 

Lesson 2 

Food chains and webs 

 

2 Periods (80 min) 

Lesson 3 

Population dynamics 

 

2 Periods (80 min) 

Teacher Notes:  

Curriculum Development Resources 

Honors Biology Book by Prentice Hall and previous labs and worksheets  
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Unit Overview  
Content Area:                          Biology 

Unit Title:                                 Photosynthesis and Respiration 

Target Course/Grade Level:  Honors Biology / 9th and 10th Grade 

Unit Summary:  Photosynthesis is the process of capturing and converting energy.  In the process of 

photosynthesis, green plants capture the energy in sunlight and convert it into chemical energy.  There is a 

balanced overall equation in which 6 carbon dioxides plus 6 waters, convert to glucose and 6 oxygens.   

There are two reactions in photosynthesis: the light reactions and the dark reactions.  The light reactions 

can be broken down into four parts including light absorption, electron transport, oxygen production and 

ATP synthesis. 

The dark reactions occur outside the photosynthetic membrane and in the stroma.  In the Calvin Cycle, 

Carbon dioxide is used to make PGAL which is then used to form glucose and other molecules. 

Glycolysis is a series of chemical reactions that ultimately produce 2 molecules of ATP and 2 of pyruvic 

acid.  Respiration is an aerobic process that breaks down food molecules to release energy and this energy 

is stored in the form of ATP. 

Fermentation is an anaerobic process that regenerates NAD+ for the use in glycolysis.  In fermentation, 

organic molecules take electrons from NADH and change it back to NAD+.   

Photosynthesis stores energy while respiration releases it and the products of each are used at the reactants 

of the other. 

Primary interdisciplinary connections:  
ELA/Literacy – 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or inconsistencies in the 

account. (HS-LS1-1),(HS-LS1-6) 

 WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. (HS-LS1-1),(HS-LS1-6) 

 WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, 

or trying a new approach, focusing on addressing what is most significant for a specific purpose 

and audience. (HS-LS1-6) 

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the inquiry when 

appropriate; synthesize multiple sources on the subject, demonstrating understanding of the 

subject under investigation. (HSLS1-3) 

 WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, 

using advanced searches effectively; assess the strengths and limitations of each source in terms of 

the specific task, purpose, and audience; integrate information into the text selectively to maintain 

the flow of ideas, avoiding plagiarism and overreliance on any one source and following a 

standard format for citation. (HS-LS1-3) 

 WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and 

research. (HS-LS-1-1),(HS-LS1-6) 

 SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, reasoning, and 

evidence and to add interest. (HS-LS1-2),(HS-LS1-4),(HS-LS1-5),(HS-LS1-7) 

Mathematics – 

 MP.4 Model with mathematics. (HS-LS1-4) 

 HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand 

in simple cases and using technology for more complicated cases. (HS-LS1-4) 

 HSF-BF.A.1 Write a function that describes a relationship between two quantities. (HS-LS1-4) 
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21st Century Themes and Skills: 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

 

Technology: 

8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters 

or flyers) using one or more digital applications to be critiqued by professionals for usability. 

8.2.8.D.1 Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to 

provide the best results with supporting sketches or models. 

 

Unit Rationale:  Students will be exposed to key concepts regarding how photosynthesis and respiration 

work and how plants and animals work interchangeably to supply each other with necessary molecules for 

sustaining life and energy.  The culture of human society revolves around these two processes and the 

formation of energy.  In life some of the most important activities include the processes in which energy is 

both created and distributed. 

The main process and both chemical equations will be presented and taught as well as how they work 

together. 

The different reactions that occur specifically in each process will be learned in order to teach the specifics 

of ATP formation and distribution as well as where oxygen, carbon dioxide and the glucose storage 

molecule are formed and distributed to sustain life on earth. 

Learning Targets 
Disciplinary Core Ideas:  

LS1.A: Structure and Function  

 Systems of specialized cells within organisms help them perform the essential functions of life. 

(HS-LS1-1) 

 All cells contain genetic information in the form of DNA molecules.  Genes are regions in the 

DNA that contain the instructions that code for the formation of proteins, which carry out most of 

the work of cells. (HS-LS1-1) (Note: This Disciplinary Core Idea is also addressed by HS-LS3-1.) 

 Multicellular organisms have a hierarchical structural organization, in which any one system is 

made up of numerous parts and is itself a component of the next level. (HS-LS1-2) 

 Feedback mechanisms maintain a living system’s internal conditions within certain limits and 

mediate behaviors, allowing it to remain alive and functional even as external conditions change 

within some range.  Feedback mechanisms can encourage (through positive feedback) or 

discourage (negative feedback) what is going on inside the living system. (HS-LS1-3) 

LS1.B: Growth and Development of Organisms 

 In multicellular organisms individual cells grow and then divide via a process called mitosis, 

thereby allowing the organism to grow.  The organism begins as a single cell (fertilized egg) that 

divides successively to produce many cells, with each parent cell passing identical genetic material 

(two variants of each chromosome pair) to both daughter cells.  Cellular division and 

differentiation produce and maintain a complex organism, composed of systems of tissues and 

organs that work together to meet the needs of the whole organism. (HS-LS1-4) 

LS1.C: Organization for Matter and Energy Flow in Organisms 

 The process of photosynthesis converts light energy to stored chemical energy by converting 

carbon dioxide plus water into sugars plus released oxygen. (HS-LS1-5) 
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 The sugar molecules thus formed contain carbon, hydrogen, and oxygen: their hydrocarbon 

backbones are used to make amino acids and other carbon-based molecules that can be assembled 

into larger molecules (such as proteins or DNA), used for example to form new cells. (HS-LS1-6) 

 As matter and energy flow through different organizational levels of living systems, chemical 

elements are recombined in different ways to form different products. (HS-LS1-6),(HS-LS1-7) 

 As a result of these chemical reactions, energy is transferred from one system of interacting 

molecules to another.  Cellular respiration is a chemical process in which the bonds of food 

molecules and oxygen molecules are broken and new compounds are formed that can transport 

energy to muscles.  Cellular respiration also releases the energy needed to maintain body 

temperature despite ongoing energy transfer to the surrounding environment. (HS-LS1-7)  

 

Science and Engineering Practices:  

Developing and Using Models 

Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show relationships among variables between systems and their components in the 

natural and designed worlds. 

 Develop and use a model based on evidence to illustrate the relationships between systems or 

between components of a system. (HS-LS1-2) 

 Use a model based on evidence to illustrate the relationships between systems or between 

components of a system. (HSLS1-4),(HS-LS1-5),(HS-LS1-7) 

Planning and Carrying Out Investigations 

Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models. 

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the 

basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to 

produce reliable measurements and consider limitations on the precision of the data (e.g., number 

of trials, cost, risk, time), and refine the design accordingly. (HS-LS1-3) 

Constructing Explanations and Designing Solutions 

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student generated sources of 

evidence consistent with scientific ideas, principles, and theories. 

 Construct an explanation based on valid and reliable evidence obtained from a variety of sources 

(including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the 

past and will continue to do so in the future. (HS-LS1-1) 

 Construct and revise an explanation based on valid and reliable evidence obtained from a variety 

of sources (including students’ own investigations, models, theories, simulations, peer review) and 

the assumption that theories and laws that describe the natural world operate today as they did in 

the past and will continue to do so in the future. (HS-LS1-6) 

Connections to Nature of Science Scientific Investigations Use a Variety of Methods 

 Scientific inquiry is characterized by a common set of values that include: logical thinking, 

precision, open-mindedness, objectivity, skepticism, replicability of results, and honest and ethical 

reporting of findings. (HS-LS1-3) 

NGSS#:  Next Generation Science Standard: 
HS-LS1-2 Develop and use a model to illustrate the hierarchical organization of interacting systems 

that provide specific functions within multicellular organisms.  

HS-LS1-3 Plan and conduct an investigation to provide evidence that feedback mechanisms maintain 

homeostatis 

HS-LS1-5 Use a model to illustrate how photosynthesis transforms light energy into stored chemical 

energy. 
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HS-LS1-6 Construct and revise an explanation based on evidence for how carbon, hydrogen, and 

oxygen from sugar molecules may combine with other elements to form amino acids 

and/or other large carbon-based molecules 

HS-LS1-7 Use a model to illustrate that cellular respiration is a chemical process whereby the bonds 

of food molecules and oxygen molecules are broken and the bonds in new compounds are 

formed resulting in a net transfer of energy. 

Unit Essential Questions 

 What is photosynthesis? 

 

 

 

 What are the requirements for photosynthesis? 

 

 

 What is ATP and NADP+? 

 

 

 

 

 

 What is the relationship between sunlight and 

green plants 

 

 

 

 

 

 How was photosynthesis and its important 

factors discovered? 

 

 

 What events occur during the light reactions of 

photosynthesis? 

 

 

 What is the relationship between the dark 

reaction of photosynthesis and the light 

reactions? 

 Where in the cell do the dark and light reactions 

take place? 

 

 What is glycolysis? 

 

 What is respiration? 

 

 

 How is breathing related to respiration? 

 

 What are the products of the Krebs Cycle 

 

Unit Enduring Understandings 

 Photosynthesis is the conversion of energy 

of the sun into the energy in the chemical 

bonds of carbohydrates including sugars and 

starches 

 Photosynthesis requires carbon dioxide, 

sunlight, and water amongst the chloroplasts 

of the plant cell 

 Both are energy storage compounds. ATP is 

the energy storage molecule that is made 

during the light reactions and also during 

respiration.  NADP+ is an electron carrier 

that takes electrons from the light to the dark 

reactions in the process of producing sugars. 

 Green plants need the energy from the sun to 

help excite the electrons in the 

photosystems.  Both autotrophs and 

heterotrophs need the sun either directly or 

indirectly.  And the sun provides the visible 

spectrum of which only certain colors are 

absorbed and utilized for the process of 

photosynthesis.   

 People such as Jan Van Helmont, Joseph 

Priestly, Melvin Calvin and Jan Ingenhousz 

were important to various discoveries of 

photosynthesis. 

 During the light reactions there are four 

main process that occur including light 

absorption, electron transport, oxygen 

production, and ATP formation 

 Energy storage compounds from the light 

reactions go to the dark reactions to help 

make carbohydrates for the plant 

 The light reactions take place in the 

thylakoid membranes and the dark reactions 

take place in the stroma of the chloroplast 

 Glycolysis is the breaking down of sugar 

ultimately into two pyruvate molecules 

 Respiration is the breathing in of oxygen and 

the intake of glucose in order to produce 

carbon dioxide, ATP and water for the body 

 Animals need oxygen in order to carry out 

the process of respiration 

 The products of the Krebs cycle include 
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 How are fermentation and glycolysis related 

 

 

 

 

 

 

 

 

 

 

 How do lactic acid fermentation and alcoholic 

fermentation compare 

 

ATP, NADH, and Carbon Dioxide 

 Fermentation is needed when there is not 

enough oxygen available to undergo the 

Krebs cycle and electron transport chain.  

Fermentation helps to regenerate NAD+ 

back to glycolysis so that it can continue to 

process 

 

 

 

 

 Lactic acid fermentation is the production of 

lactic acid and the regeneration of NAD+ 

and it occurs in humans.  Alcoholic 

Fermentation occurs in things like yeast and 

is the production of alcohol and carbon 

dioxide and the regeneration of NAD+ 

Unit Learning Targets 

Students will ... 

 Understand that Photosynthesis is the process of capturing and converting energy.  

 Describe the experiments that contributed to the understanding of photosynthesis  

 Discuss the requirements of photosynthesis 

 Relate dark and light reactions of photosynthesis 

 Understand that in the process of photosynthesis, green plants capture the energy in sunlight and convert 

it into chemical energy.   

 Memorize that there is a balanced overall equation in which 6 carbon dioxides plus 6 waters, convert to 

glucose and 6 oxygens.   

 Understand that there are two reactions in photosynthesis: the light reactions and the dark reactions.   

 The light reactions can be broken down into four parts including light absorption, electron transport, 

oxygen production and ATP synthesis. 

 Understand that the dark reactions occur outside the photosynthetic membrane and in the stroma.  

 Understand that In the Calvin Cycle, Carbon dioxide is used to make PGAL which is then used to form 

glucose and other molecules. 

 Learn that glycolysis is a series of chemical reactions that ultimately produce 2 molecules of ATP and 2 

of pyruvic acid.   

 Describe respiration and its process 

 Describe that respiration is an aerobic process that breaks down food molecules to release energy and 

this energy is stored in the form of ATP. 

 Describe that respiration includes Krebs Cycle and the Electron Transport Chain after glycolysis to make 

significantly more ATP 

 Gain understanding that fermentation is an anaerobic process that regenerates NAD+ for the use in 

glycolysis.  In fermentation, organic molecules take electrons from NADH and change it back to NAD+.   

 Know how breathing is related to respiration 

 Realize that fermentation is related to glycolysis  

 Be able to differentiate between lactic Acid Fermentation and Alcoholic Fermentation 

 Realize that Photosynthesis stores energy while respiration releases it and the products of each are used 

at the reactants of the other. 

Evidence of Learning 
Summative Assessment (15 days) 
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 Quizzes and tests 

 Laboratory Experiment Reports 

Projects 

Equipment needed:  Lab materials and measuring instruments ( test tubes, Elodea plants, light bulbs, 

ring stands, baking soda, clamps, rulers, straws, chromatography paper and solvent, plant pigments such as 

spinach leaves, beakers, lab worksheets) 
Teacher Resources:  Textbook and section review, study guide materials, internet, Kahn Academy, 

videos of processes and pictorial representations of all processes. 
 

 

Formative/Benchmark Assessments                   Alternative Assessment: 
 Questions and answers during lectures 

 Textbook-based review and reinforcement 

questions 

 Worksheets for in-class and at-home work 
 

 

Lesson Plans  
Lesson Timeframe 

What is photosynthesis and what is the sun and 

pigments used for? 

 

2 (lecture and plant pigment lab) 

Energy storage compounds 1 

The light reactions 3 (two lecture and a lab on rate of photosynthesis) 

Dark reactions 1-2 (lecture and quiz) 

Test on materials for photosynthesis 1 

What is glycolysis? 1-2 (lecture and quiz) 

What is aerobic respiration (Krebs and ETC.)? 3-4 including investigation on aerobic and anaerobic 

respiration and quiz 

What is fermentation? 2-3 (lecture and lab on observing respiration-straws) 

Test on materials for respiration 1 

Teacher Notes: NA 
 

 

Curriculum Development Resources 
Click the links below to access additional resources used to design this unit:  

Honors Biology Book by Prentice Hall and previous labs and worksheets 
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Unit Overview Template 

Content Area:                         Biology 

Unit Title:                                Genetics 

Target Course/Grade Level:  Honors Biology / 9th and 10th Grade 

Unit Summary:  The spiraling molecule of DNA is a common thread that binds all organisms on Earth 

together.  Bacteria and other tiny single-celled organisms contain DNA, as do mushrooms, apple trees, 

snails, birds, and humans.  In fact, all living things require DNA to grow, develop, and carry out the 

functions of life. 

DNA is also necessary for life to continue from one generation to the next. Encoded in the pattern of 

chemicals within the molecule are all the instructions needed to transform a single fertilized egg into a 

complex, many-cell organism.  Some of the most fascinating aspects of biology involve the transmittal of 

DNA from parents to offspring and the ways in which DNA controls the development of living things. 

Primary interdisciplinary connections:  
ELA/Literacy – 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to 

important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-LS1-

1),(HS-LS1-6) 

 WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/ experiments, or technical processes. (HS-LS1-1),(HS-LS1-6)  

 WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or 

trying a new approach, focusing on addressing what is most significant for a specific purpose and 

audience. (HS-LS1-6)  

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a 

self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 

multiple sources on the subject, demonstrating understanding of the subject under investigation.(HS-LS1-

3) 

 WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using 

advanced searches effectively; assess the strengths and limitations of each source in terms of the specific 

task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, 

avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-

LS1-3) 

 WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-

LS-1-1),(HS-LS1-6) 

 SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive 

elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add 

interest. (HS-LS1-2),(HS-LS1-4),(HS-LS1-5),(HS-LS1-7)  

Mathematics –  

 MP.4 Model with mathematics. (HS-LS1-4)  

 HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in 

simple cases and using technology for more complicated cases. (HS-LS1-4)  

 HSF-BF.A.1 Write a function that describes a relationship between two quantities. (HS-LS1-4)  

21st Century Themes and Skills: 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 
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Technology: 

8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters or 

flyers) using one or more digital applications to be critiqued by professionals for usability. 

8.2.8.D.1 Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to 

provide the best results with supporting sketches or models. 

 
Although life may have the potential to re-establish itself after a disaster, there is no guarantee that it will.  

Because it is not clear how much an ecosystem can take before it is pushed over the edge, it is vitally 

important that we understand how ecosystems work.  Life – including human life – depends on the well-

informed management and use of natural resources. 

Learning Targets 

Disciplinary Core Ideas:  
LS1.A: Structure and Function  

 All cells contain genetic information in the form of DNA molecules.  Genes are regions in the DNA that 

contain the instructions that code for the formation of proteins. (secondary to HS-LS3-1) (Note: This 

Disciplinary Core Idea is also addressed by HS-LS1-1.) 

LS3.A: Inheritance of Traits  

 Each chromosome consists of a single very long DNA molecule, and each gene on the chromosome is a 

particular segment of that DNA.  The instructions for forming species’ characteristics are carried in DNA. 

All cells in an organism have the same genetic content, but the genes used (expressed) by the cell may be 

regulated in different ways.  Not all DNA codes for a protein; some segments of DNA are involved in 

regulatory or structural functions, and some have no as-yet known function. (HS-LS3-1)  

LS3.B: Variation of Traits  

 In sexual reproduction, chromosomes can sometimes swap sections during the process of meiosis (cell 

division), thereby creating new genetic combinations and thus more genetic variation.  Although DNA 

replication is tightly regulated and remarkably accurate, errors do occur and result in mutations, which are 

also a source of genetic variation.  Environmental factors can also cause mutations in genes, and viable 

mutations are inherited. (HS-LS3-2)  

 Environmental factors also affect expression of traits, and hence affect the probability of occurrences of 

traits in a population.  Thus the variation and distribution of traits observed depends on both genetic and 

environmental factors. (HS-LS3-2),(HS-LS) 

Science and Engineering Practices: 
Developing and Using Models  

Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing models 

to predict and show how relationships among variables between systems and their components in the natural 

and designed worlds.  

 Develop a model based on evidence to illustrate the relationships between systems or components of a 

system. (HS-LS2-5)  

Using Mathematics and Computational Thinking 

Mathematical and computational thinking in 9-12 builds on K-8 experiences and progresses to using 

algebraic thinking and analysis, a range of linear and nonlinear functions including trigonometric functions, 

exponentials and logarithms, and computational tools for statistical analysis to analyze, represent, and 

model data.  Simple computational simulations are created and used based on mathematical models of basic 

assumptions.  

 Use mathematical and/or computational representations of phenomena or design solutions to support 

explanations. (HS-LS2-1)  

 Use mathematical representations of phenomena or design solutions to support and revise explanations. 
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(HS-LS2-2)  

 Use mathematical representations of phenomena or design solutions to support claims. (HS-LS2-4)  

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories.  

 Construct and revise an explanation based on valid and reliable evidence obtained from a variety of 

sources (including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the past and 

will continue to do so in the future. (HS-LS2-3)  

 Design, evaluate, and refine a solution to a complex real-world problem, based on scientific knowledge, 

student-generated sources of evidence, prioritized criteria, and tradeoff considerations. (HS-LS2-7)  

 

Engaging in Argument from Evidence  

Engaging in argument from evidence in 9–12 builds on K–8 experiences and progresses to using appropriate 

and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the 

natural and designed world(s).  Arguments may also come from current scientific or historical episodes in 

science.  

 Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to 

determine the merits of arguments. (HS-LS2-6)  

 Evaluate the evidence behind currently accepted explanations to determine the merits of arguments. (HS-

LS2-8)  

Connections to Nature of Science  

Scientific Knowledge is Open to Revision in Light of New Evidence  

 Most scientific knowledge is quite durable, but is, in principle, subject to change based on new evidence 

and/or reinterpretation of existing evidence. (HS-LS2-2),(HS-LS2-3)  

 Scientific argumentation is a mode of logical discourse used to clarify the strength of relationships 

between ideas and evidence that may result in revision of an explanation. (HS-LS2-6),(HS-LS2-8)  

NGSS#:  Next Generation Science Standard: 
HS-LS3-1 Ask questions to clarify relationships about the role of DNA and chromosomes in coding 

the instructions for characteristic traits passed from parents to offspring.  

HS-LS3-2 Make and defend a claim based on evidence that inheritable genetic variations may result 

from:  (1) new genetic combinations through meiosis, (2) viable errors occurring during 

replication, and/or (3) mutations caused by environmental factors 

HS-LS3-3 Apply concepts of statistics and probability to explain the variation and distribution of 

expressed traits in a population 

Unit Essential Questions 

 What are some of the experiments that Mendel 

performed? 

 What do the terms dominance, segregation, and 

independent assortment mean? 

 How is probability related to genetics? 

 How are Punnett squares used to solve genetics 

problems? 

 What is meiosis? 

 What are the phases of meiosis? 

 How do meiosis and mitosis differ? 

 Where are the genes located? 

 How does gene linkage affect heredity? 

Unit Enduring Understandings 

 Mendel’s genetic experiments involved the 

mathematical analysis of the offspring resulting 

from crosses between pea plants. 

 Because of dominance, the effects of the recessive 

gene are not observed when the dominant gene is 

present.  Alleles for the same trait are separated 

during the process of segregation.  The genes for 

different traits may undergo independent 

assortment. 

 Probability is the likelihood that a particular event 

will occur.  The rules of probability apply to 

genetics. 

 Punnett Squares are used to show the probability 
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 How does crossing-over affect heredity? 

 What is a sex-linked trait? 

 What is the difference between a chromosomal 

mutation and a gene mutation? 

 How do mutations affect heredity? 

 How do gene interactions affect gene expression? 

 How is an operon turned on and off? 

 What is an intron?  An exon? 

 How are human traits transmitted from parents to 

offspring? 

 What are sex chromosomes, autosomes, gametes, 

and zygotes? 

 

 What impact does the environment have on gene 

expression? 

 What are multiple alleles? 

 What are some examples of dominant, recessive, 

and polygenic traits in humans? 

 How is sex determined in humans? 

 What are some disorders that result from 

nondisjunction of the sex chromosomes? 

 What are some examples of sex-linked disorders 

in humans? 

 How are sex-influenced traits inherited? 

 What is Down syndrome and how is it inherited? 

 How can genetic disorders be diagnosed before 

birth? 

 What do the terms selective breeding, inbreeding, 

and hybridization mean? 

 How can mutations be useful to humans? 

 What is genetic engineering and how does it affect 

DNA? 

 How do the various techniques of genetic 

engineering work? 

 What are some applications of genetic 

engineering? 

 What are some present and future applications of 

analyzing and sequencing human DNA? 

 What are some ethical issues involved in human 

genetic engineering? 

of a trait occurring in offspring. 

 Meiosis is the process of reduction division in 

which the number of chromosomes per cell is cut 

in half and the homology chromosomes that exist 

in a diploid cell are separated. 

 In the first stage, special cells undergo a round of 

DNA replication.  In prophase 1, each 

chromosomes seeks out its corresponding 

homologous chromosome.  They line up in the 

middle of the cell during metaphase 1.  The 

homologous chromosomes separate and two new 

cells are formed.  The two cells now enter meiosis 

II.                                                                    

During metaphase II, 4 chromosomes line up in the 

center of each cell.  In anaphase II, the paired 

chromatids separate.  Each of the four daughter 

cells contains the haploid number (N). 

 Mitosis is making a copy of the cell with the same 

number of chromosomes (2N).  Mitosis makes 

gametes with half the number of chromosomes 

(N). 

 Genes are located on chromosomes. 

 Gene linkage occurs when certain genes are 

inherited together as a group. 

 Crossing-over produces new combinations of 

alleles on each chromosomes and increases genetic 

variety. 

 A sex-linked trait is a gene that is located on one 

of the sex chromosomes. 

 Chromosomal mutations involve segments of 

chromosomes, whole chromosomes, or entire sets 

of chromosomes.  Gene mutations involve 

individual genes. 

 Mutations have no effect, cause slight, harmless 

changes, or are harmful.  Once in a while a 

mutation may beneficial to an organism. 

 Interactions between genes affect gene expression.  

These can be observed in incomplete dominance, 

codominance, and polygenic inheritance. 

 Genes can be turned on when they are needed and 

turned off when they are not. 

 Many genes contain sequences that are not 

expressed.  These are called introns.  Exons are the 

sequences that are expressed. 

 Many human traits are inherited by the action of 

dominant and recessive genes, although other traits 

are determined through more complicated gene 

interactions. 

 Sex chromosomes are gametes (sperm cell or egg 

cell) that contain 23 chromosomes. Autosomes are 
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diploids cells that contain 46 chromosomes.  A 

sperm and egg unite and a zygote is produced that 

contains 46 chromosomes. 

 The influence of the environment can cause 

changes in gene expression, but they are not 

inherited; genes are. 

 Multiple alleles are three or more alleles of the 

same gene that code for a single trait.  ABO and 

Rh blood groups are determined by multiple 

alleles. 

 

 

 

 Huntington Disease is caused by a dominant allele.  

In Sickle cell anemia, the gene for normal 

hemoglobin is codominant with the sickle cell 

gene.  Skin color is an example of a polygenic 

traits are traits that controlled by a number of 

genes. 

 Sex in humans is determined by the presence of 

the Y chromosome.  

 Nondisjunction is the failure of chromosomes to 

separate during one of the stages of meiosis.  

Down syndrome is an example of a condition 

caused by the nondisjunction of autosomes. 

 Colorblindness, hemophilia, and muscular 

dystrophy and all sex-linked genetic disorders. 

 A sex-influenced trait is a trait is a trait that is 

caused by a gene whose expression differs in 

males and females. 

 Down syndrome results in mental retardation that 

ranges from mild to severe.  It is also characterized 

by an increased susceptibility to many diseases.  

Down syndrome is caused by an extra copy of 

chromosome 21. 

 Many genetic disorders can now be diagnosed 

before birth because of such genetic screening 

techniques as amniocentesis and chorionic villus 

biopsy. 

 By using carefully selected individuals as parents 

for the next generation, people can improve and 

change domesticated plants and animals.  

Inbreeding involves crosses between similar 

individuals.  Hybridization involves crossing 

between dissimilar individuals.   

 Random mutations, which can be caused 

artificially, can produce useful variations in 

organisms. Genetic engineering changes DNA 

through direct manipulation. 

 Genetic engineering uses DNA to transform cells 



 

32 

 

and organisms. 

 Human DNA can be analyzed to detect genetic 

diseases.  DNA fingerprinting can be used to solve 

crimes and identify people. 

 Genetic engineering can be used to determine the 

sequence of the entire human genome. 

 Some ethical issues are that genetic engineering 

could be used to change height, hair, eye, and skin 

color among other things.   
 

 

 

Unit Learning Targets 

Students will ... 

 Discuss Mendel’s experiments. 

 Describe dominance, segregation, and independent assortment. 

 Relate probability to genetics. 

 Solve genetic problems using a Punnett square. 

 Describe the process of meiosis. 

 Compare mitosis and meiosis. 

 Relate genes to chromosomes. 

 Explain how gene linkage and crossing-over affect heredity. 

 Describe the pattern\s of inheritance for sex-linked traits. 

 Describe different kinds of mutations. 

 Explain how mutations can affect heredity. 

 Discuss gene interactions that influence gene expression. 

 Explain how an operon is turned on and off. 

 Describe introns and exons. 

 Explain how human traits are inherited. 

 Relate the environment to genes and gene expression. 

 Explain how multiple-allele, dominant, recessive, and polygenic traits are inherited, using specific 

examples. 

 Discuss the nature and inheritance of some traits that involve sex and sex chromosomes. 

 Identify two methods of detecting genetic disorders during pregnancy. 

 Describe breeding strategies that have been used to modify living things. 

 Explain how mutations in organisms can be useful to humans. 

 Describe how DNA is isolated, cut, spliced, and handled. 

 Explain how DNA is used to transform cells and organisms. 

 Describe some possible applications of analyzing and sequencing human DNA. 

 Discuss ethical issues involving new genetic technique. 

Evidence of Learning 

Summative Assessment (20 days):  

 Quizzes and tests 

 Laboratory Experiment Reports 

 Projects  

Equipment needed:   
Lab materials and measuring instruments ( thermometers, weight scale, rulers, data collection controllers, 

microscopes) 
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Teacher Resources:   
Textbook and section review, study guide materials, internet. 

Formative/Benchmark Assessments                   Alternative Assessment: 
 

 Questions and answers during lectures 

 Textbook-based review and reinforcement 

questions 

 

 

 

 

 

 

 Worksheets for in-class and at-home work 

 

 

 

Lesson Plans  

Lesson Timeframe 
Lesson 1 

Mendel’s experiments 

 

3 Periods (80 min) 

Lesson 2 

Genetic probability 

 

2 Periods (80 min) 

Lesson 3 

Meiosis 

 

2 Periods (80 min) 

Lesson 4 

Sex chromosomes 

 

1 Period (40 min) 

Lesson 5 

Mutations 

 

2 Periods (80 min) 

Lesson 5 

Gene expression 

 

1 Period (40 min) 

Lesson 6 

Genetic disorders 

 

2 Periods (80 min) 

Lesson 7 

Sex-linked inheritance 

 

1 Period (40 min) 

Lesson 8 

Diagnosis of diseases 

 

1 Period (40 min) 

Lesson 9 

Genetic engineering 

2 Periods (80 min) 

Teacher Notes:  

Curriculum Development Resources 
Honors Biology Book by Prentice Hall and previous labs and worksheets  
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Unit Overview  
Content Area:                         Biology 

Unit Title:                                Evolution 

Target Course/Grade Level:  Honors Biology / 9th and 10th Grade 

Unit Summary:  Strange and remarkable animals lived some 7 million years ago in our country and all 

over the World.  Where did they come from?  How do we know about these ancient animals?  Why are they 

no longer alive?  In chapter 13, students will learn about methods scientists use to reconstruct a picture of 

ancient life.  Darwin kept voluminous notes in the diary he recorded during his five year long voyage and 

this diary helped to remind him of the various animals and unique things he saw on his journey.  There are 

various things and diversity of human life that contributed to the formation of Darwin’s theory of evolution.  

He also wrote the Origin of Species which was a book where he attempted to explain what he among many 

had observed – that life on Earth had changed over time.  But how does this occur?  How can one species 

evolve into another?  The chapter 14 explains this in part and it is a theory that was originally proposed by 

other scientists including Lamarck.  Chapter 13 explains that scientists use the decay of radioactive elements 

to date the Earths rocks and fossils are the remains of ancient organisms that are preserved in rock 

formations.  Similarities of structure and development of embryos provide evidence of descent from a 

common ancestor.  Chapter 14 goes on to explain natural selection as well as gene mutations and gene 

recombination and how they provide variations upon which natural selection acts.  Evolution is a change in 

the relative frequencies of alleles in the gene pool of a population.  The development of a new species is 

dependent on various factors and the evolutionary theory continues to evolve over time. 

Primary interdisciplinary connections:  

 Reason abstractly and quantitatively. (HS-LS4-1),(HS-LS4-2),(HS-LS4-3),(HS-LS4-4),(HS-LS4-5) 

 Model with mathematics. (HS-LS4-2) 

 RST-11.12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to 

important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-LS4-

1),(HS-LS4-2),(HS-LS4-3),(HS-LS4-4) 

 RST-11.12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, 

verifying the data when possible and corroborating or challenging conclusions with other sources of 

information. (HS-LS4-5) 

 

Experimental data gathering, analysis and graphing using digital tools and computer software programs.  

Computer-based lab simulations and interactive web quests including simulations of the past versus present 

organisms. 

21st Century Themes and Skills: 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

 

Technology: 

8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters or 

flyers) using one or more digital applications to be critiqued by professionals for usability. 

8.2.8.D.1 Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to 

provide the best results with supporting sketches or models. 
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Unit Rationale:  Students will be introduced to various new concepts including evolution and life’s 

diversity.  The observations of the diversity of living things on Earth contributed to the formation of 

Darwin’s theory of evolution.  Students will be taught evolution and life’s diversity as well as knowledge 

about the age of the Earth and how we determine this age.  Students will discuss and learn about the fossil 

record and what it entails as well as the evidence that was and is gathered from living and extinct organisms.   

Additionally, students will learn about the theory of evolution and how and why it was developed.  Lamarck 

will be discussed and work will be done regarding natural selection as well as how genetics are involved 

and related to the evolutionary theory. 

 

   

The development of a new species will also be discussed as well as the definitions of a niche, reproductive 

isolation, and adaptive radiation.  The final thing discussed will be information relating to the evolution of 

the theory itself and in that section, genetic drift will be discussed as well as the theory of punctuated 

Learning Targets 

Disciplinary Core Ideas:  

LS4.A: Evidence of Common Ancestry and Diversity  

 Genetic information, like the fossil record, provides evidence of evolution. DNA sequences vary among 

species, but there are many overlaps; in fact, the ongoing branching that produces multiple lines of 

descent can be inferred by comparing the DNA sequences of different organisms. Such information is also 

derivable from the similarities and differences in amino acid sequences and from anatomical and 

embryological evidence. (HS-LS4-1) 

LS4.B: Natural Selection  

 Natural selection occurs only if there is both (1) variation in the genetic information between organisms in 

a population and (2) variation in the expression of that genetic information—that is, trait variation—that 

leads to differences in performance among individuals. (HS-LS4-2),(HS-LS4-3) 

 The traits that positively affect survival are more likely to be reproduced, and thus are more common in 

the population. (HS-LS4-3) 

LS4.C: Adaptation  

 Evolution is a consequence of the interaction of four factors: (1) the potential for a species to increase in 

number, (2) the genetic variation of individuals in a species due to mutation and sexual reproduction, (3) 

competition for an environment’s limited supply of the resources that individuals need in order to survive 

and reproduce, and (4) the ensuing proliferation of those organisms that are better able to survive and 

reproduce in that environment. (HS-LS4-2) 

 Natural selection leads to adaptation that is, to a population dominated by organisms that are 

anatomically, behaviorally, and physiologically well suited to survive and reproduce in a specific 

environment. That is, the differential survival and reproduction of organisms in a population that have an 

advantageous heritable trait leads to an increase in the proportion of individuals in future generations that 

have the trait and to a decrease in the proportion of individuals that do not. (HS-LS4-3),(HS-LS4-4) 

 Adaptation also means that the distribution of traits in a population can change when conditions change. 

(HS-LS4-3) 

 Changes in the physical environment, whether naturally occurring or human induced, have thus 

contributed to the expansion of some species, the emergence of new distinct species as populations 

diverge under different conditions, and the decline–and sometimes the extinction–of some species. (HS-

LS4-5),(HS-LS4-6) 

 Species become extinct because they can no longer survive and reproduce in their altered environment. If 

members cannot adjust to change that is too fast or drastic, the opportunity for the species’ evolution is 

lost. (HS-LS4-5) 

LS4.D: Biodiversity and Humans 

 Humans depend on the living world for the resources and other benefits provided by biodiversity.  But 
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human activity is also having adverse impacts on biodiversity through overpopulation, overexploitation, 

habitat destruction, pollution, introduction of invasive species, and climate change.  Thus sustaining 

biodiversity so that ecosystem functioning and productivity are maintained is essential to supporting and 

enhancing life on Earth.  Sustaining biodiversity also aids humanity by preserving landscapes of 

recreational or inspirational value. (HS-LS4-6) (Note: This Disciplinary Core Idea is also addressed by 

HS-LS2-7. 

ETS1.B: Developing Possible Solutions 

 When evaluating solutions, it is important to take into account a range of constraints, including cost, 

safety, reliability, and aesthetics, and to consider social, cultural, and environmental impacts. (secondary 

to HS-LS4-6) 

 

 Both physical models and computers can be used in various ways to aid in the engineering design process. 

Computers are useful for a variety of purposes, such as running simulations to test different ways of 

solving a problem or to see which one is most efficient or economical; and in making a persuasive 

presentation to a client about how a given design will meet his or her needs. (secondary to HS-LS4-6) 

Science and Engineering Practices: 

Analyzing and Interpreting Data  

Analyzing data in 9–12 builds on K–8 experiences and progresses to introducing more detailed statistical 

analysis, the comparison of data sets for consistency, and the use of models to generate and analyze data. 

 Apply concepts of statistics and probability (including determining function fits to data, slope, intercept, 

and correlation coefficient for linear fits) to scientific and engineering questions and problems, using 

digital tools when feasible. (HS-LS4-3) 

Using Mathematics and Computational Thinking 

Mathematical and computational thinking in 9-12 builds on K-8 experiences and progresses to using 

algebraic thinking and analysis, a range of linear and nonlinear functions including trigonometric functions, 

exponentials and logarithms, and computational tools for statistical analysis to analyze, represent, and 

model data. Simple computational simulations are created and used based on mathematical models of basic 

assumptions. 

 Create or revise a simulation of a phenomenon, designed device, process, or system. (HS-LS4-6) 

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories. 

 Construct an explanation based on valid and reliable evidence obtained from a variety of sources 

(including students’ own investigations, models, theories, simulations, peer review) and the assumption 

that theories and laws that describe the natural world operate today as they did in the past and will 

continue to do so in the future. (HS-LS4-2),(HS-LS4-4) 

Engaging in Argument from Evidence 

Engaging in argument from evidence in 9-12 builds on K-8 experiences and progresses to using appropriate 

and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the 

natural and designed world(s). Arguments may also come from current or historical episodes in science. 

 Evaluate the evidence behind currently accepted explanations or solutions to determine the merits of 

arguments. (HS-LS4-5) 

Obtaining, Evaluating, and Communicating Information  

Obtaining, evaluating, and communicating information in 9–12 builds on K–8 experiences and progresses to 

evaluating the validity and reliability of the claims, methods, and designs. 

 Communicate scientific information (e.g., about phenomena and/or the process of development and the 

design and performance of a proposed process or system) in multiple formats (including orally, 

graphically, textually, and mathematically). (HS-LS4-1) 

NGSS#:  Next Generation Science Standard: 
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HS-LS4-1. 

Communicate scientific information that common ancestry and biological evolution are 

supported by multiple lines of empirical evidence. [Clarification Statement: Emphasis is 

on a conceptual understanding of the role each line of evidence has relating to common 

ancestry and biological evolution. Examples of evidence could include similarities in DNA 

sequences, anatomical structures, and order of appearance of structures in embryological 

development.] 

HS-LS4-2. 

Construct an explanation based on evidence that the process of evolution primarily results 

from four factors: (1) the potential for a species to increase in number, (2) the heritable 

genetic variation of individuals in a species due to mutation and sexual reproduction, (3) 

competition for limited resources, and (4) the proliferation of those organisms that are 

better able to survive and reproduce in the environment. [Clarification Statement: 

Emphasis is on using evidence to explain the influence each of the four factors has on 

number of organisms, behaviors, morphology, or physiology in terms of ability to compete 

for limited resources and subsequent survival of individuals and adaptation of species. 

Examples of evidence could include mathematical models such as simple distribution 

graphs and proportional reasoning.] [Assessment Boundary: Assessment does not include 

other mechanisms of evolution, such as genetic drift, gene flow through migration, and co-

evolution.] 

HS-LS4-3. 

Apply concepts of statistics and probability to support explanations that organisms with an 

advantageous heritable trait tend to increase in proportion to organisms lacking this trait. 

[Clarification Statement: Emphasis is on analyzing shifts in numerical distribution of traits 

and using these shifts as evidence to support explanations.] [Assessment Boundary: 

Assessment is limited to basic statistical and graphical analysis. Assessment does not 

include allele frequency calculations.]  

HS-LS4-4. 

Construct an explanation based on evidence for how natural selection leads to adaptation 

of populations. [Clarification Statement: Emphasis is on using data to provide evidence for 

how specific biotic and abiotic differences in ecosystems (such as ranges of seasonal 

temperature, long-term climate change, acidity, light, geographic barriers, or evolution of 

other organisms) contribute to a change in gene frequency over time, leading to adaptation 

of populations.]  

HS-LS4-5. 

Evaluate the evidence supporting claims that changes in environmental conditions may 

result in: (1) increases in the number of individuals of some species, (2) the emergence of 

new species over time, and (3) the extinction of other species. [Clarification Statement: 

Emphasis is on determining cause and effect relationships for how changes to the 

environment such as deforestation, fishing, application of fertilizers, drought, flood, and 

the rate of change of the environment affect distribution or disappearance of traits in 

species.] 

HS-LS4-6. 

Create or revise a simulation to test a solution to mitigate adverse impacts of human 

activity on biodiversity.* [Clarification Statement: Emphasis is on designing solutions for 

a proposed problem related to threatened or endangered species, or to genetic variation of 

organisms for multiple species.] 

Unit Essential Questions 

 What is fitness? 

 

 

 How do adaptations contribute to fitness? 

 

 

 

 What is the age of the Earth? 

Unit Enduring Understandings 

 The physical traits and behaviors that enable 

organisms to survive and reproduce in their 

environment give them what Darwin called fitness.   

 Successful adaptations enable organisms to 

become better suited for their environment.  And 

this also enables them to become better suited to 

survive and reproduce and thrive. 

 The Earth is over 4.5 billion year old and this is 
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 What is radioactive dating? 

 

 

 

 

 

 

 

 

 What is half-life? 

 

 

 

 

 What is the fossil record? 

 

 

 

 

 

 How do fossils form? 

 

 

 

 What kinds of changes are shown in the fossil 

record? 

 

 

 

 

 

 

 

 

 What dos the fossil record tell us? 

 

 

 

 

 

 How do similarities in embryo development 

support the concept of common descent? 

 

 

 

 

 What is a homologous structure? 

determined through fossils, carbon dating and 

other scientific methods and processes.  The 

geologic time scale is a “clock in the rocks”. 

 Rocks are made of many different elements and in 

certain rocks, those elements are radioactive, 

radioactive elements decay into nonradioactive 

elements at a very steady rate.  Scientists measure 

this by half-life.  Each radioactive element has a 

different half-life.  Elements with different half-

lives provide natural clocks that tick at different 

rates.  Using all of the data gathered scientists have 

determined that the Earth is about 4.5 billion years. 

 Radioactive elements decay, or break down, into 

nonradioactive elements at a steady rate.  Scientists 

measure this rate of radioactive decay by a half-

life.  It is the length of time required for half of the 

radioactive atoms in a sample to decay  

 There are many different kinds of fossils and a 

fossil can be as large and complete as an entire 

perfectly preserved animal or plant, or it might be 

as small and incomplete as a tiny fragment of a 

jawbone of an animal.  Three are fossil footprints 

and even fossil animal droppings.  

 Fossils form in a variety of ways all of which 

depend on a great deal by chance.  In cold places, 

animals sometimes fell into crevices and froze.  

Most fossils are found in sedimentary rock. 

 The chancy process by which organisms are 

fossilizes means that the fossil record is not as 

complete as we would like it to be and for every 

organism that leaves a proper fossil, many die and 

vanish without leaving a trace.  Some fossils are 

preserved so perfectly that we can see the 

microscopic structure of tiny bones and feathers.  

Other fossils are not preserved as well and so raise 

fascinating questions about their meaning and 

importance.  

 It represents the preserved collective history of the 

Earth’s organisms and although incomplete, it has 

long inspired scientists.  Paleontologists have 

assembled good evolutionary histories for many 

animal groups.  It also tells major changes that 

occurred in Earth’s climate and geography 

 Similarities in early development indicate that 

similar genes are active in the early embryos of 

many different organisms.  These genes indicate 

that various organisms have a common ancestor 

that passed on the similar genes.  Different or more 

dissimilar genes become inactive.   

 Homologous structures are structures that meet 
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 What is a vestigial organ? 

 

 How does biochemistry provide evidence for 

evolution? 

 

 

 

 

 

 What is the evolutionary theory and why is it 

important? 

 

 

 

 

 What were the problems with Lamarcks theory of 

evolution? 

 

 

 

 How was Darwins thinking about evolution 

influenced by the ideas of others? 

 

 

 

 

 

 

 

 What is the driving force of evolution according 

to Darwin’s theory? 

 

 How does natural selection work? 

 

 

 

 

 What causes genetic variations 

 

 What do genetic variations have to do with 

evolution by natural selection? 

 

 

 

 

 

 

 How are evolution, fitness, and adaptation 

different needs but develop from the same body 

parts 

 Organs that are so reduced in size that they are 

traces of similar organs in the other species. 

 All organisms share many biochemical details.  

The results of biochemical research has shown 

similarities between organisms and these results 

match the fossil record so close that they provide 

more evidence of evolution. 

 

 

 Evolutionary theory is the foundation on which the 

rest of biological science is built and much 

research in genetics and research and medicine are 

based on this theory.  This theory is a collection of 

carefully and reasoned and tested hypothesis about 

how evolutionary change occurs.   

 Lamarck’s theory was incorrect and disproven but 

the thoughts were still logical.  Lamarck relied on 

three assumptions that we now know are incorrect 

and they include a desire to change, use and 

disuse, and passing on acquired traits.   

 Darwin’s ideas were influenced by other people 

including Lyell who was a geologist who said the 

earth was very old and changed over time.  He was 

also influenced by farmers regarding artificial 

selection.  Additionally, he was influenced by 

Malthus regarding population controls. Malthus 

observed that people were being born quicker than 

they were dying.   Darwin realized the Malthusian 

Doctrine and that is applied to many animals.  

 The driving force of evolution according to 

Darwin was natural selection He explained this 

action in terms of various observations.  

 Natural selection is survival of the fittest where 

individuals who are well suited to survive will 

thrive and reproduce while those that are not well 

suited for survival in a particular environment will 

die or leave fewer offspring.  

 Mutations and changes in genes can cause genetic 

variations.  

 Genetic variations provide the raw materials for 

natural selection.  Because they control the 

phenotype which interacts with the environment, 

the mutations can be a benefit for better survival in 

the future evolution of various organisms. 

Evolutionary change involves a change in the 

relative frequencies of alleles in the gene pool of a 

population. 

 Fitness is the success an organism has in passing 
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described in genetic terms? 

 

 

 

 

 What is a niche? 

 

 

 

 

 

 How do new species develop from existing 

species? 

 

 What are the results of divergent evolution and of 

convergent evolution? 

 

 

 

 

 

 

 

 

 

 How can evolution occur in the absence of natural 

selection? 

 

 

 What is the difference between gradualism and 

punctuated equilibrium? 

 

 

 

 What is the Hardy Weinberg Principle? 

its genes to the next generation.  Adaptation is any 

genetically controlled characteristic of an organism 

that increases its fitness.  Both of these things are 

associated with the survival of the fittest in any 

particular environment.  

 A niche is the combination of an organism’s 

profession and the place in which it lives.  No two 

organisms can occupy the same niche in the same 

location for a long period of time.  

 

 

 New species develop from existing species from a 

process called speciation and this is demonstrated 

from Darwin’s finches 

 Adaptive radiation is when one species gives rise 

to many species.  The process of adaptive radiation 

is also known as divergent evolution.  This is when 

a number of species diverge from a common 

ancestor like the spokes from a bike wheel radiate 

from a hub.  Convergent evolution is when there is 

an adaptive radiation among different organisms 

often producing species that are similar in 

appearance and behavior.  Convergent evolution 

has produces many of the analogous structures in 

organisms today. 

 Genetic drift is when evolution can occur without 

natural selection.  This is the random change in the 

frequency of a gene not related to natural selection 

but simply by chance alone.  

 The theory that evolutionary change occurs slowly 

and gradually is called gradualism and the theory 

that a population may remain stable for a long 

period of time and then suddenly change and 

evolve is called punctuate equilibrium 

 This states that alleles and genes in a population 

stay the same through many generations when 

there are not evolutionary influences.  There is a 

calculation that can calculate the amount of allele 

frequency in a population depending on this theory 

Unit Learning Targets 

Students will ... 

 Relate Darwin’s observations to his explanation of evolution. 

 Explain how fitness is related to adaptation 

 Discuss how scientists determined that the Earth was much more than just a few thousand years old. 

 Distinguish between relative and absolute dating 

 Explain how radioactive elements in the Earth’s rocks act as a natural clock 

 Describe how sedimentary rocks are formed 

 Explain how fossils provide evidence of evolution 

 Discuss why there may be problems in interpreting fossil evidence. 
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 Describe how similarities in embryos support the concept of common descent 

 Explain how homologous and vestigial structures indicate that evolution has occurred. 

 Discuss how biochemical similarities are evidence of evolution. 

 Discuss the development and importance of evolutionary theory 

 Describe natural selection 

 Relate evolution, natural selection, fitness, and adaptation to genetics. 

 Describe speciation and relate speciation to niche availability 

 Explain new ideas about the pace of evolutionary change and the role of chance of evolution. 

 Understand who Hardy Weinberg was and what is the Hardy Weinberg Principle 
 

 

Evidence of Learning 
Summative Assessment (20 days) 

 Quizzes and tests 

 Laboratory Experiment Reports 

 Projects 

Equipment needed:  Lab materials and measuring instruments (all tools for the natural selection lab and 

the finches’ lab:  see lab for tools needed.  Pictures of different birds to compare structures, three different 

types of beans for modeling a gene pool, and worksheets associated with these labs).  
Teacher Resources:  Textbook and section review, study guide materials, internet, Kahn Academy, 

videos of processes and pictorial representations of all processes, web quests. 

Formative/Benchmark Assessments                  Alternative Assessment: 
 Questions and answers during lectures 

 Textbook-based review and reinforcement 

questions 

 Project about natural selection 
 Labs and group work about evolution and 

natural selection 

 Worksheets for in-class and at-home work 
 

Lesson Plans  
Lesson Timeframe 

Chapter 13 

Evolution and life’s diversity: Darwin and fitness 

 

1 day 

Web quest on Darwin 1 day 

The Age of the Earth: stones, geologic time scale, 

radioactive dating and a worksheet 

 

1 day 

The fossil record and what do fossils tell us. 0.5-1 day 

Evidence from living organisms: homologous and 

analogous structures and worksheet 

 

1 day 

Lab about homologous and analogous structures 1 day 

Chapter 14 

Journal activity and Lamarcks theories 

 

1 day 

Lyell, Farmers and Malthus influencing Darwin 

and worksheet about Darwin 

 

1 day 

Natural selection, peppered moths and 

genes/genetic drift 

2 days 

Lab about genetic drift and natural selection 1 day 

Niches, speciation, and Darwin’s finches and  
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convergent and divergent evolution 2 days 

Lab about Darwins Finches and tools as birds 

beaks 

 

1 day 

Lab about divergent and convergent evolution 1 day 

Genetic drift and punctuated equilibrium and 

gradualism 

 

1 day 

Review for the test 1 day 

Chapter 14-15 test 1 day 

Teacher Notes:  

Curriculum Development Resources 
Honors Biology Book by Prentice Hall and previous labs and worksheets 

 

 

 

Unit Overview  

Content Area:                         Biology 

Unit Title:                                Ecology 

Target Course/Grade Level:  Honors Biology / 9th and 10th Grade  

Unit Summary:   
Although life may have the potential to re-establish itself after a disaster, there is no guarantee that it will.  

Because it is not clear how much an ecosystem can take before it is pushed over the edge, it is vitally 

important that we understand how ecosystems work.  Life – including human life – depends on the well-

informed management and use of natural resources. 

Primary interdisciplinary connections:  
ELA/Literacy – 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to 

important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-LS1-

1),(HS-LS1-6) 

 WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/ experiments, or technical processes. (HS-LS1-1),(HS-LS1-6)  

 WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or 

trying a new approach, focusing on addressing what is most significant for a specific purpose and 

audience. (HS-LS1-6)  

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a 

self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 

multiple sources on the subject, demonstrating understanding of the subject under investigation.(HS-LS1-

3) 

 WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using 

advanced searches effectively; assess the strengths and limitations of each source in terms of the specific 

task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, 

avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-

LS1-3) 

 WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-

LS-1-1),(HS-LS1-6) 

 SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive 

elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add 

interest. (HS-LS1-2),(HS-LS1-4),(HS-LS1-5),(HS-LS1-7)  

Mathematics –  

 MP.4 Model with mathematics. (HS-LS1-4)  
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 HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in 

simple cases and using technology for more complicated cases. (HS-LS1-4)  

 HSF-BF.A.1 Write a function that describes a relationship between two quantities. (HS-LS1-4) 

21st Century Themes and Skills: 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

 

Technology: 

8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters or 

flyers) using one or more digital applications to be critiqued by professionals for usability. 

8.2.8.D.1 Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to 

provide the best results with supporting sketches or models. 

 
Although life may have the potential to re-establish itself after a disaster, there is no guarantee that it will.  

Because it is not clear how much an ecosystem can take before it is pushed over the edge, it is vitally 

important that we understand how ecosystems work.  Life – including human life – depends on the well-

informed management and use of natural resources. 

 

 

 

Learning Targets 

Disciplinary Core Ideas:  
LS2.A: Interdependent Relationships in Ecosystems  

 Ecosystems have carrying capacities, which are limits to the numbers of organisms and populations they 

can support. These limits result from such factors as the availability of living and nonliving resources and 

from such challenges such as predation, competition, and disease. Organisms would have the capacity to 

produce populations of great size were it not for the fact that environments and resources are finite. This 

fundamental tension affects the abundance (number of individuals) of species in any given ecosystem. 

(HS-LS2-1),(HS-LS2-2)  

LS2.B: Cycles of Matter and Energy Transfer in Ecosystems  

 Photosynthesis and cellular respiration (including anaerobic processes) provide most of the energy for life 

processes. (HS-LS2-3)  

 Plants or algae form the lowest level of the food web. At each link upward in a food web, only a small 

fraction of the matter consumed at the lower level is transferred upward, to produce growth and release 

energy in cellular respiration at the higher level. Given this inefficiency, there are generally fewer 

organisms at higher levels of a food web. Some matter reacts to release energy for life functions, some 

matter is stored in newly made structures, and much is discarded. The chemical elements that make up the 

molecules of organisms pass through food webs and into and out of the atmosphere and soil, and they are 

combined and recombined in different ways. At each link in an ecosystem, matter and energy are 

conserved. (HS-LS2-4)  

 Photosynthesis and cellular respiration are important components of the carbon cycle, in which carbon is 

exchanged among the biosphere, atmosphere, oceans, and geosphere through chemical, physical, 

geological, and biological processes. (HS-LS2-5)  
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LS2.C: Ecosystem Dynamics, Functioning, and Resilience  

 A complex set of interactions within an ecosystem can keep its numbers and types of organisms relatively 

constant over long periods of time under stable conditions. If a modest biological or physical disturbance 

to an ecosystem occurs, it may return to its more or less original status (i.e., the ecosystem is resilient), as 

opposed to becoming a very different ecosystem. Extreme fluctuations in conditions or the size of any 

population, however, can challenge the functioning of ecosystems in terms of resources and habitat 

availability. (HS-LS2-2), (HS-LS2-6).  Moreover, anthropogenic changes (induced by human activity) in 

the environment—including habitat destruction, pollution, introduction of invasive species, 

overexploitation, and climate change—can disrupt an ecosystem and threaten the survival of some 

species. (HS-LS2-7) 

LS2.D: Social Interactions and Group Behavior  

 Group behavior has evolved because membership can increase the chances of survival for individuals and 

their genetic relatives. (HS-LS2-8)  

LS4.D: Biodiversity and Humans  

 Biodiversity is increased by the formation of new species (speciation) and decreased by the loss of species 

(extinction).  (secondary to HS-LS2-7) 

 Humans depend on the living world for the resources and other benefits provided by biodiversity.  But 

human activity is also having adverse impacts on biodiversity through overpopulation, overexploitation, 

habitat destruction, pollution, introduction of invasive species, and climate change.  Thus sustaining 

biodiversity so that ecosystem functioning and productivity are maintained is essential to supporting and 

enhancing life on Earth.  Sustaining biodiversity also aids humanity by preserving landscapes of 

recreational or inspirational value. (secondary to HS-LS2-7) (Note: This Disciplinary Core Idea is also 

addressed by HS-LS4-6.)  PS3.D: Energy in Chemical Processes  

 The main way that solar energy is captured and stored on Earth is through the complex chemical process 

known as photosynthesis. (secondary to HS-LS2-5) ETS1.B: Developing Possible Solutions  

 

 

 When evaluating solutions it is important to take into account a range of constraints including cost, safety, 

reliability and aesthetics and to consider social, cultural and environmental impacts. (secondary to HS-

LS2-7) 

Science and Engineering Practices: 
Developing and Using Models  

Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing models 

to predict and show how relationships among variables between systems and their components in the natural 

and designed worlds.  

 Develop a model based on evidence to illustrate the relationships between systems or components 

of a system. (HS-LS2-5)  

Using Mathematics and Computational Thinking 

Mathematical and computational thinking in 9-12 builds on K-8 experiences and progresses to using 

algebraic thinking and analysis, a range of linear and nonlinear functions including trigonometric functions, 

exponentials and logarithms, and computational tools for statistical analysis to analyze, represent, and 

model data.  Simple computational simulations are created and used based on mathematical models of basic 

assumptions.  

 Use mathematical and/or computational representations of phenomena or design solutions to 

support explanations. (HS-LS2-1)  

 Use mathematical representations of phenomena or design solutions to support and revise 

explanations. (HS-LS2-2)  

 Use mathematical representations of phenomena or design solutions to support claims. (HS-LS2-4)  

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 



 

45 

 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories.  

 Construct and revise an explanation based on valid and reliable evidence obtained from a variety of 

sources (including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the 

past and will continue to do so in the future. (HS-LS2-3)  

 Design, evaluate, and refine a solution to a complex real-world problem, based on scientific 

knowledge, student-generated sources of evidence, prioritized criteria, and tradeoff considerations. 

(HS-LS2-7)  

Engaging in Argument from Evidence  

Engaging in argument from evidence in 9–12 builds on K–8 experiences and progresses to using appropriate 

and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the 

natural and designed world(s).  Arguments may also come from current scientific or historical episodes in 

science.  

 Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to 

determine the merits of arguments. (HS-LS2-6)  

 Evaluate the evidence behind currently accepted explanations to determine the merits of arguments. 

(HS-LS2-8)  

Connections to Nature of Science  

Scientific Knowledge is Open to Revision in Light of New Evidence  

 Most scientific knowledge is quite durable, but is, in principle, subject to change based on new 

evidence and/or reinterpretation of existing evidence. (HS-LS2-2),(HS-LS2-3)  

 Scientific argumentation is a mode of logical discourse used to clarify the strength of relationships 

between ideas and evidence that may result in revision of an explanation. (HS-LS2-6),(HS-LS2-8)  

 

 

 

NGSS#:  Next Generation Science Standard: 
HS-LS2-1 Use mathematical and/or computational representations to support explanations of factors 

that affect carrying capacity of ecosystems at different scales.  

HS-LS2-2 Use mathematical representations to support and revise explanations based on evidence 

about factors affecting biodiversity and populations in ecosystems of different scales 

HS-LS2-3 Construct and revise an explanation based on evidence for the cycling of matter and flow 

of energy in aerobic and anaerobic conditions.  

HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of 

energy among organisms in an ecosystem.  

HS-LS2-5 Develop a model to illustrate the role of photosynthesis and cellular respiration in the 

cycling of carbon among the biosphere, atmosphere, hydrosphere, and geosphere 

HS-LS2-6 Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems 

maintain relatively consistent numbers and types of organisms in stable conditions, but 

changing conditions may result in a new ecosystem.  

HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on the 

environment and biodiversity 

HS-LS2-8 Evaluate the evidence for the role of group behavior on individual and species’ chances to 

survive and reproduce.  

Unit Essential Questions 

 What is ecology? 

 How do ecosystems change over time? 

 How does energy flow through an 

Unit Enduring Understandings 

 Ecology is the study of the interactions 

of organisms with one another and their 

physical surroundings. 
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ecosystem? 

 What is a limiting factor? 

 What are food chains and webs? 

 How do exponential growth and logistic 

growth differ? 

 What is the relationship between population 

growth and carrying capacity? 

 Ecosystems transition between one 

biotic community to another 

 Energy flows through an ecosystem 

from the sun to producers and then to 

consumers. 

 A limiting factor is a condition that 

limits the rate at which energy is 

produced in an ecosystem by preventing 

a species from growing to its potential. 

 A food chain is a series of organisms 

through which food energy is passed in 

an ecosystem.  A food web is a complex 

relationship formed by interconnecting 

and overlapping food chains. 

 On a typical logistic growth curve, a 

population of organisms grows slowly at 

first, then grows rapidly during 

exponential growth, then slows down 

before reaching a steady state. 

 The carrying capacity is the size of a 

population during the steady state 

portion of a logistic growth curve. 

Unit Learning Targets 

Students will ... 

 Define ecology and ecosystems 

 Explain how energy flows through an ecosystem 

 Define limiting factor 

 Describe a food chain and a food web 

 Compare exponential growth and logistic growth in a given population. 

 Relate population growth to an environment’s carrying capacity. 

Evidence of Learning 

Summative Assessment (30 days):  

 Quizzes and tests 

 Laboratory Experiment Reports 

 Projects that applies to this topic 

Equipment needed:  Lab materials and measuring instruments ( thermometers, weight scale, rulers, data 

collection controllers, microscopes) 

Teacher Resources:  Textbook and section review, study guide materials, internet. 

Formative/Benchmark Assessments                   Alternative Assessment: 
 Questions and answers during lectures 

 
 Textbook-based review and reinforcement 

questions 

Lesson Plans  

Lesson Timeframe 
Lesson 1 

Ecosystems 

 

2 Periods (80 min) 

Lesson 2 

Food chains and webs 

 

2 Periods (80 min) 

Lesson 3  
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Population dynamics 2 Periods (80 min) 

Teacher Notes:  

Curriculum Development Resources 
Honors Biology Book by Prentice Hall and previous labs and worksheets  
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Unit Overview  
Content Area:                          Biology 

Unit Title:                                 Bacteria and Viruses 

Target Course/Grade Level:  Honors Biology / 9th and 10th Grade 

Unit Summary:  We think of ourselves as complex organisms and that is a correct statement.  There are 

also simpler organisms that survive here on Earth.  However, although simpler than a human, even the 

tiniest bacterium has a complexity of organization that is almost beyond description.  Every species has 

been shaped by natural selection and the result is a world with so many different organisms that is 

spectacular examples of life’s abilities to adapt and master challenges.  What are viruses and bacteria and 

how are they classified?  How do they adapt to their surroundings?  This chapter will focus on the world of 

viruses and bacteria and the diseases and harm and help that they do for other living organisms. 

Primary interdisciplinary connections:  
ELA/Literacy – 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical 

texts, attending to important distinctions the author makes and to any gaps or 

inconsistencies in the account. (HS-LS1-1),(HS-LS1-6) 

 WHST.9-12.2 Write informative/explanatory texts, including the narration of historical 

events, scientific procedures/ experiments, or technical processes. (HS-LS1-1),(HS-LS1-6) 

 WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, 

rewriting, or trying a new approach, focusing on addressing what is most significant for a 

specific purpose and audience. (HS-LS1-6) 

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a 

question (including a self-generated question) or solve a problem; narrow or broaden the 

inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 

understanding of the subject under investigation. (HSLS1-3) 

 WHST.11-12.8 Gather relevant information from multiple authoritative print and digital 

sources, using advanced searches effectively; assess the strengths and limitations of each 

source in terms of the specific task, purpose, and audience; integrate information into the 

text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any 

one source and following a standard format for citation. (HS-LS1-3) 

 WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and 

research. (HS-LS-1-1),(HS-LS1-6) 

 SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, reasoning, and 

evidence and to add interest. (HS-LS1-2),(HS-LS1-4),(HS-LS1-5),(HS-LS1-7) 

 RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the 

author’s claim or a recommendation for solving a scientific or technical problem. (HS-LS2-

6),(HS-LS2-7),(HS-LS2-8) 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical 

texts, attending to important distinctions the author makes and to any gaps or 

inconsistencies in the account. (HS-LS2-1),(HS-LS2-2),(HS-LS2-3),(HS-LS2-6),(HS-LS2-

8) 

 RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse 

formats and media (e.g., quantitative data, video, multimedia) in order to address a question 

or solve a problem. (HS-LS2-6),(HS-LS2-7),(HS-LS2-8) 

 RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or 

technical text, verifying the data when possible and corroborating or challenging 

conclusions with other sources of information. (HS-LS2-6),(HS-LS2-7),(HS-LS2-8) 
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 WHST.9-12.2 Write informative/explanatory texts, including the narration of historical 

events, scientific procedures/ experiments, or technical processes. (HS-LS2-1),(HSLS2-

2),(HS-LS2-3) 

 WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, 

rewriting, or trying a new approach, focusing on addressing what is most significant for a 

specific purpose and audience. (HS-LS2-3) 

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a 

question (including a self-generated question) or solve a problem; narrow or broaden the 

inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 

understanding of the subject under investigation. (HS-LS2-7) 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical 

texts, attending to important distinctions the author makes and to any gaps or 

inconsistencies in the account. (HS-LS4-1),(HS-LS4-2),(HS-LS4-3),(HS-LS4-4) 

 RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or 

technical text, verifying the data when possible and corroborating or challenging 

conclusions with other sources of information. (HS-LS4-5) 

 WHST.9-12.2 Write informative/explanatory texts, including the narration of historical 

events, scientific procedures/ experiments, or technical processes. (HS-LS4-1),(HS-LS4-

2),(HS-LS4-3),(HS-LS4-4) 

 WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, 

rewriting, or trying a new approach, focusing on addressing what is most significant for a 

specific purpose and audience. (HS-LS4-6) 

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a 

question (including a self-generated question) or solve a problem; narrow or broaden the 

inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 

understanding of the subject under investigation. (HS-LS4-6) 

 WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and 

research. (HS-LS4-1),(HS-LS4-2),(HS-LS4-3),(HS-LS4-4),(HS-LS4-5) 

 SL.11-12.4 Present claims and findings, emphasizing salient points in a focused, coherent 

manner with relevant evidence, sound valid reasoning, and well-chosen details; use 

appropriate eye contact, adequate volume, and clear pronunciation. (HS-LS4-1),(HS-LS4-2) 

Mathematics – 

 MP.4 Model with mathematics. (HS-LS1-4) 

 HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand 

in simple cases and using technology for more complicated cases. (HS-LS1-4) 

 HSF-BF.A.1 Write a function that describes a relationship between two quantities. (HS-LS1-4) 

 MP.4 Model with mathematics. (HS-LS2-1),(HS-LS2-2),(HS-LS2-4) 

 HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step 

problems; choose and interpret units consistently in formulas; choose and interpret the scale and the 

origin in graphs and data displays. (HS-LS2-1),(HS-LS2-2),(HS-LS2-4),(HS-LS2-7) 

 HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-LS2-

1),(HS-LS2-2),(HS-LS2-4),(HS-LS2-7) 

 HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting 

quantities. (HS-LS2-1),(HS-LS2-2),(HS-LS2-4),(HS-LS2-7) 

 HSS-ID.A.1 Represent data with plots on the real number line. (HS-LS2-6) 

 HSS-IC.A.1 Understand statistics as a process for making inferences about population parameters 

based on a random sample from that population. (HS-LS2-6) 

 HSS-IC.B.6 Evaluate reports based on data. (HS-LS2-6) 
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 MP.2 Reason abstractly and quantitatively. (HS-LS4-1),(HS-LS4-2),(HS-LS4-3),(HS-LS4-4),(HS-

LS4-5) 

 MP.4 Model with mathematics. (HS-LS4-2) 

21st Century Themes and Skills: 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

 

Technology: 

8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters or 

flyers) using one or more digital applications to be critiqued by professionals for usability. 

8.2.8.D.1 Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to 

provide the best results with supporting sketches or models. 

 

Unit Rationale:  Students will be introduced to various new concepts including viruses and bacteria.  

Students will learn and discuss what viruses are and how the viral life cycles differ.  Students will discuss 

what the relationship is between viruses and their hosts and whether or not viruses are alive.  

In this unit, students will also learn and discuss the origin of viruses and what the different types of 

Monerans are.  Students will also learn and discuss bacterial growth and reproduction as well as their 

importance in the world today and the environment in general.   

Diseases that are caused by viruses and bacteria will also be discussed as well as how to best control 

bacterial growth in different environments including sterilization and food processing.  

Learning Targets 

Disciplinary Core Ideas:  

LS1.A: Structure and Function 

 Systems of specialized cells within organisms help them perform the essential functions of life. 

(HS-LS1-1) 

 All cells contain genetic information in the form of DNA molecules.  Genes are regions in the DNA 

that contain the instructions that code for the formation of proteins, which carry out most of the 

work of cells. (HS-LS1-1) (Note: This Disciplinary Core Idea is also addressed by HS-LS3-1.) 

 Multicellular organisms have a hierarchical structural organization, in which any one system is 

made up of numerous parts and is itself a component of the next level. (HS-LS1-2) 

 Feedback mechanisms maintain a living system’s internal conditions within certain limits and 

mediate behaviors, allowing it to remain alive and functional even as external conditions change 

within some range.  Feedback mechanisms can encourage (through positive feedback) or discourage 

(negative feedback) what is going on inside the living system. (HS-LS1-3) 

LS1.B: Growth and Development of Organisms 

 In multicellular organisms individual cells grow and then divide via a process called mitosis, 

thereby allowing the organism to grow.  The organism begins as a single cell (fertilized egg) that 

divides successively to produce many cells, with each parent cell passing identical genetic material 

(two variants of each chromosome pair) to both daughter cells.  Cellular division and differentiation 

produce and maintain a complex organism, composed of systems of tissues and organs that work 

together to meet the needs of the whole organism. (HS-LS1-4) 

LS1.C: Organization for Matter and Energy Flow in Organisms 
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 The process of photosynthesis converts light energy to stored chemical energy by converting carbon 

dioxide plus water into sugars plus released oxygen. (HS-LS1-5) 

 The sugar molecules thus formed contain carbon, hydrogen and oxygen: their hydrocarbon 

backbones are used to make amino acids and other carbon-based molecules that can be assembled 

into larger molecules (such as proteins or DNA), used for example to form new cells. (HS-LS1-6) 

 As matter and energy flow through different are recombined in different ways to form different 

products. (HS-LS1-6),(HS-LS1-7) 

 As a result of these chemical reactions, energy is transferred from one system of interacting 

molecules to another.  Cellular respiration is a chemical process in which the bonds of food 

molecules and oxygen molecules are broken and new compounds are formed that can transport 

energy to muscles.                                                                                                                       

Cellular respiration also releases the energy needed to maintain body temperature despite ongoing 

energy transfer to the surrounding environment. (HS-LS1-7) 

LS2.A: Interdependent Relationships in Ecosystems 

 Ecosystems have carrying capacities, which are limits to the numbers of organisms and populations 

they can support.  These limits result from such factors as the availability of living and nonliving 

resources and from such challenges such as predation, competition, and disease.  Organisms would 

have the capacity to produce populations of great size were it not for the fact that environments and 

resources are finite.  This fundamental tension affects the abundance (number of individuals) of 

species in any given ecosystem. (HS-LS2-1),(HSLS2-2) 

LS2.B: Cycles of Matter and Energy Transfer in Ecosystems 

 Photosynthesis and cellular respiration (including anaerobic processes) provide most of the energy 

for life processes. (HS-LS2-3) 

 Plants or algae form the lowest level of the food web.  At each link upward in a food web, only a 

small fraction of the matter consumed at the lower level is transferred upward, to produce growth 

and release energy in cellular respiration at the higher level.  Given this inefficiency, there are 

generally fewer organisms at higher levels of a food web. Some matter reacts to release energy for 

life functions, some matter is stored in newly made structures, and much is discarded.  The chemical 

elements that make up the molecules of organisms pass through food webs and into and out of the 

atmosphere and soil, and they are combined and recombined in different ways.  At each link in an 

ecosystem, matter and energy are conserved. (HS-LS2-4) 

 Photosynthesis and cellular respiration are important components of the carbon cycle, in which 

carbon is exchanged among the biosphere, atmosphere, oceans, and geosphere through chemical, 

physical, geological, and biological processes. (HS-LS2-5) 

LS2.C: Ecosystem Dynamics, Functioning, and Resilience 

 A complex set of interactions within an ecosystem can keep its numbers and types of organisms 

relatively constant over long periods of time under stable conditions.  If a modest biological or 

physical disturbance to an ecosystem occurs, it may return to its more or less original status (i.e., the 

ecosystem is resilient), as opposed to becoming a very different ecosystem.  Extreme fluctuations in 

conditions or the size of any population, however, can challenge the functioning of ecosystems in 

terms of resources and habitat availability. (HS-LS2-2),(HS-LS2-6)                                      

Moreover, anthropogenic changes (induced by human activity) in the environment—including 

habitat destruction, pollution, introduction of invasive species, overexploitation, and climate 

change—can disrupt an ecosystem and threaten the survival of some species. (HS-LS2-7) 

LS2.D: Social Interactions and Group Behavior 

 Group behavior has evolved because membership can increase the chances of survival for 

individuals and their genetic relatives. (HSLS2-8) 

LS4.D: Biodiversity and Humans 

 Biodiversity is increased by the formation of new species (speciation) and decreased by the loss of 

species (extinction). (secondary to HSLS2-7) 
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 Humans depend on the living world for the resources and other benefits provided by biodiversity. 

But human activity is also having adverse impacts on biodiversity through overpopulation, 

overexploitation, habitat destruction, pollution, introduction of invasive species, and climate 

change.  Thus sustaining biodiversity so that ecosystem functioning and productivity are maintained 

is essential to supporting and enhancing life on Earth.  Sustaining biodiversity also aids humanity 

by preserving landscapes of recreational or inspirational value. (secondary to HS-LS2-7) (Note: 

This Disciplinary Core Idea is also addressed by HS-LS4-6.) 

PS3.D: Energy in Chemical Processes 

 The main way that solar energy is captured and stored on Earth is through the complex chemical 

process known as photosynthesis.(secondary to HS-LS2-5) 

 

ETS1.B: Developing Possible Solutions 

 When evaluating solutions it is important to take into account a range of constraints including cost, 

safety, reliability and aesthetics and to consider social, cultural and environmental impacts.  

(secondary to HS-LS2-7) 

LS1.A: Structure and Function 

 All cells contain genetic information in the form of DNA molecules.  Genes are regions in the DNA 

that contain the instructions that code for the formation of proteins. (secondary to HS-LS3-1) (Note: 

This Disciplinary Core Idea is also addressed by HS-LS1-1.) 

LS3.A: Inheritance of Traits 

 Each chromosome consists of a single very long DNA molecule, and each gene on the chromosome 

is a particular segment of that DNA.  The instructions for forming species’ characteristics are 

carried in DNA.  All cells in an organism have the same genetic content, but the genes used 

(expressed) by the cell may be regulated in different ways.  Not all DNA codes for a protein; some 

segments of DNA are involved in regulatory or structural functions, and some have no as-yet known 

function. (HS-LS3-1) 

LS3.B: Variation of Traits 

 In sexual reproduction, chromosomes can sometimes swap sections during the process of meiosis 

(cell division), thereby creating new genetic combinations and thus more genetic variation. 

Although DNA replication is tightly regulated and remarkably accurate, errors do occur and result 

in mutations, which are also a source of genetic variation.  Environmental factors can also cause 

mutations in genes, and viable mutations are inherited. (HS-LS3-2) 

 Environmental factors also affect expression of traits, and hence affect the probability of 

occurrences of traits in a population.  Thus the variation and distribution of traits observed depends 

on both genetic and environmental factors. (HS-LS3-2),(HS-LS3-3) 

LS4.A: Evidence of Common Ancestry and Diversity 

 Genetic information provides evidence of evolution. DNA sequences vary among species, but there 

are many overlaps; in fact, the ongoing branching that produces multiple lines of descent can be 

inferred by comparing the DNA sequences of different organisms. Such information is also 

derivable from the similarities and differences in amino acid sequences and from anatomical and 

embryological evidence. (HS-LS4-1) 

LS4.B: Natural Selection 

 Natural selection occurs only if there is both (1) variation in the genetic information between 

organisms in a population and (2) variation in the expression of that genetic information—that is 

trait variation—that leads to differences in performance among individuals. (HS-LS4-2),(HS-LS4-

3) 

 The traits that positively affect survival are more likely to be reproduced, and thus are more 

common in the population. (HS-LS4-3) 

LS4.C: Adaptation 

 Evolution is a consequence of the interaction of four factors:  (1) the potential for a species to 
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increase in number, (2) the genetic variation of individuals in a species due to mutation and sexual 

reproduction, (3) competition for an environment’s limited supply of the resources that individuals 

need in order to survive and reproduce, and (4) the ensuing proliferation of those organisms that are 

better able to survive and reproduce in that environment. (HS-LS4-2) 

 Natural selection leads to adaptation that is, to a population dominated by organisms that are 

anatomically, behaviorally, and physiologically well suited to survive and reproduce in a specific 

environment.  That is, the differential survival and reproduction of organisms in a population that 

have an advantageous heritable trait leads to an increase in the proportion of individuals in future 

generations that have the trait and to a decrease in the proportion of individuals that do not. (HS-

LS4-3),(HS-LS4-4) 

 

 Adaptation also means that the distribution of traits in a population can change when conditions 

change. (HS-LS4-3) 

 Changes in the physical environment, whether naturally occurring or human induced, have thus 

contributed to the expansion of some species, the emergence of new distinct species as populations 

diverge under different conditions, and the decline–and sometimes the extinction–of some species. 

(HS-LS4-5), (HS-LS4-6 Species become extinct because they can no longer survive and reproduce 

in their altered environment.  If members cannot adjust to change that is too fast or drastic, the 

opportunity for the species’ evolution is lost. (HS-LS4-5) 

LS4.D: Biodiversity and Humans 

 Humans depend on the living world for the resources and other benefits provided by biodiversity. 

But human activity is also having adverse impacts on biodiversity through overpopulation, 

overexploitation, habitat destruction, pollution, introduction of invasive species, and climate 

change.  Thus sustaining biodiversity so that ecosystem functioning and productivity are maintained 

is essential to supporting and enhancing life on Earth.  Sustaining biodiversity also aids humanity 

by preserving landscapes of recreational or inspirational value. (HS-LS4-6) (Note: This Disciplinary 

Core Idea is also addressed by HS-LS2-7.) 

ETS1.B: Developing Possible Solutions 

 When evaluating solutions, it is important to take into account a range of constraints, including cost, 

safety, reliability, and aesthetics, and to consider social, cultural, and environmental impacts. 

(secondary to HS-LS4-6) 

 Both physical models and computers can be used in various ways to aid in the engineering design 

process.  Computers are useful for a variety of purposes, such as running simulations to test 

different ways of solving a problem or to see which one is most efficient or economical; and in 

making a persuasive presentation to a client about how a given design will meet his or her needs. 

(secondary to HS-LS4-6) 

Science and Engineering Practices: 

Developing and Using Models 

Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing models 

to predict and show relationships among variables between systems and their components in the natural and 

designed worlds. 

 Develop and use a model based on evidence to illustrate the relationships between systems or 

between components of a system. (HS-LS1-2) 

 Use a model based on evidence to illustrate the relationships between systems or between 

components of a system. (HSLS1- 4),(HS-LS1-5),(HS-LS1-7) 

Planning and Carrying Out Investigations 

Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models.  

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the 

basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to 
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produce reliable measurements and consider limitations on the precision of the data (e.g., number of 

trials, cost, risk, time), and refine the design accordingly. (HS-LS1-3) 

Constructing Explanations and Designing Solutions 

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories.  

 Construct an explanation based on valid and reliable evidence obtained from a variety of sources 

(including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the 

past and will continue to do so in the future. (HS-LS1-1) 

 

 Construct and revise an explanation based on valid and reliable evidence obtained from a variety of 

sources (including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the 

past and will continue to do so in the future. (HS-LS1-6) 

Scientific Investigations Use a Variety of Methods 

 Scientific inquiry is characterized by a common set of values that include: logical thinking, 

precision, open-mindedness, objectivity, skepticism, replicability of results, and honest and ethical 

reporting of findings. (HS-LS1-3) 

Developing and Using Models 

Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing models 

to predict and show how relationships among variables between systems and their components in the natural 

and designed worlds. 

 Develop a model based on evidence to illustrate the relationships between systems or components 

of a system. (HS-LS2-5) 

Using Mathematics and Computational Thinking 

Mathematical and computational thinking in 9-12 builds on K-8 experiences and progresses to using 

algebraic thinking and analysis, a range of linear and nonlinear functions including trigonometric functions, 

exponentials and logarithms, and computational tools for statistical analysis to analyze, represent, and 

model data. Simple computational simulations are created and used based on mathematical models of basic 

assumptions. 

 Use mathematical and/or computational representations of phenomena or design solutions to 

support explanations. (HS-LS2-1) 

 Use mathematical representations of phenomena or design solutions to support and revise 

explanations.  (HS-LS2-2) 

 Use mathematical representations of phenomena or design solutions to support claims. (HS-LS2-4) 

Constructing Explanations and Designing Solutions 

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories. 

 Construct and revise an explanation based on valid and reliable evidence obtained from a variety of 

sources (including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the 

past and will continue to do so in the future. (HS-LS2-3) 

 Design, evaluate, and refine a solution to a complex real-world problem, based on scientific 

knowledge, student-generated sources of evidence, prioritized criteria, and tradeoff considerations. 

(HS-LS2-7) 

Engaging in Argument from Evidence 

Engaging in argument from evidence in 9–12 builds on K–8 experiences and progresses to using appropriate 

and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the 
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natural and designed world(s). Arguments may also come from current scientific or historical episodes in 

science. 

 Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to 

determine the merits of arguments. (HS-LS2-6) 

 Evaluate the evidence behind currently accepted explanations to determine the merits of arguments. 

(HS-LS2-8) 

Connections to Nature of Science Scientific Knowledge is Open to Revision in Light of New Evidence 

 Most scientific knowledge is quite durable, but is, in principle, subject to change based on new 

evidence and/or reinterpretation of existing evidence. (HSLS2-2),(HS-LS2-3) 

 Scientific argumentation is a mode of logical discourse used to clarify the strength of relationships 

between ideas and evidence that may result in revision of an explanation. (HS-LS2-6),(HS-LS2-8) 

Asking Questions and Defining Problems 

Asking questions and defining problems in 9-12 builds on K-8 experiences and progresses to formulating, 

refining, and evaluating empirically testable questions and design problems using models and simulations.  

 Ask questions that arise from examining models or a theory to clarify relationships. (HS-LS3-1) 

Analyzing and Interpreting Data 

Analyzing data in 9-12 builds on K-8 experiences and progresses to introducing more detailed statistical 

analysis, the comparison of data sets for consistency, and the use of models to generate and analyze data. 

 Apply concepts of statistics and probability (including determining function fits to data, slope, 

intercept, and correlation coefficient for linear fits) to scientific and engineering questions and 

problems, using digital tools when feasible. (HS-LS3-3) 

Engaging in Argument from Evidence 

Engaging in argument from evidence in 9-12 builds on K-8 experiences and progresses to using appropriate 

and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the 

natural and designed world(s).  Arguments may also come from current scientific or historical episodes in 

science. 

 Make and defend a claim based on evidence about the natural world that reflects scientific 

knowledge, and student-generated evidence. (HS-LS3-2) 

Analyzing and Interpreting Data 

Analyzing data in 9–12 builds on K–8 experiences and progresses to introducing more detailed statistical 

analysis, the comparison of data sets for consistency, and the use of models to generate and analyze data. 

 Apply concepts of statistics and probability (including determining function fits to data, slope, 

intercept, and correlation coefficient for linear fits) to scientific and engineering questions and 

problems, using digital tools when feasible. (HS-LS4-3) 

Using Mathematics and Computational Thinking 

Mathematical and computational thinking in 9-12 builds on K-8 experiences and progresses to using 

algebraic thinking and analysis, a range of linear and nonlinear functions including trigonometric functions, 

exponentials and logarithms, and computational tools for statistical analysis to analyze, represent, and 

model data.  Simple computational simulations are created and used based on mathematical models of basic 

assumptions. 

 Create or revise a simulation of a phenomenon, designed device, process, or system. (HS-LS4-6) 

Constructing Explanations and Designing Solutions 

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student generated sources of 

evidence consistent with scientific ideas, principles, and theories. 

 Construct an explanation based on valid and reliable evidence obtained from a variety of sources 

(including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the 

past and will continue to do so in the future. (HS-LS4-2),(HS-LS4-4) 

Engaging in Argument from Evidence 
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Engaging in argument from evidence in 9-12 builds on K-8 experiences and progresses to using appropriate 

and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the 

natural and designed world(s). Arguments may also come from current or historical episodes in science. 

 Evaluate the evidence behind currently accepted explanations or solutions to determine the merits of 

arguments. (HS-LS4-5) 

Obtaining, Evaluating, and Communicating Information 

Obtaining, evaluating, and communicating information in 9–12 builds on K–8 experiences and progresses to 

evaluating the validity and reliability of the claims, methods, and designs. 

 Communicate scientific information (e.g., about phenomena and/or the process of development and 

the design and performance of a proposed process or system) in multiple formats (including orally, 

graphically, textually, and mathematically). (HS-LS4-1) 

Connections to Nature of Science Models, Laws, Mechanisms, and Theories Explain Natural 

Phenomena 

 A scientific theory is a substantiated explanation of some aspect of the natural world, based on a 

body of facts that have been repeatedly confirmed through observation and experiment and the 

science community validates each theory before it is accepted. If new evidence is discovered that 

the theory does not accommodate, the theory is generally modified in light of this new evidence. 

(HS-LS4-1) 

NGSS#:  Next Generation Science Standard: 
HS-LS1-1 Construct an explanation based on evidence for how the structure of DNA determines the 

structure of proteins which carry out the essential functions of life through systems of 

specialized cells.  

HS-LS1-2 Develop and use a model to illustrate the hierarchical organization of interacting systems 

that provide specific functions within multicellular organisms. 

HS-LS1-3 Plan and conduct an investigation to provide evidence that feedback mechanisms maintain 

homeostasis 

HS-LS1-4 Use a model to illustrate the role of cellular division (mitosis) and differentiation in 

producing and maintaining complex organisms 

HS-LS2-2 Use mathematical representations to support and revise explanations based on evidence 

about factors affecting biodiversity and populations in ecosystems of different scales. 

HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of 

energy among organisms in an ecosystem. 

HS-LS2-6 Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems 

maintain relatively consistent numbers and types of organisms in stable conditions, but 

changing conditions may result in a new ecosystem. 

HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on the 

environment and biodiversity. 

HS-LS2-8 Evaluate the evidence for the role of group behavior on individual and species’ chances to 

survive and reproduce 

HS-LS3-1 Ask questions to clarify relationships about the role of DNA and chromosomes in coding 

the instructions for characteristic traits passed from parents to offspring. [ 

HS-LS3-2 Make and defend a claim based on evidence that inheritable genetic variations may result 

from: (1) new genetic combinations through meiosis, (2) viable errors occurring during 

replication, and/or (3) mutations caused by environmental factors 

HS-LS3-3 Apply concepts of statistics and probability to explain the variation and distribution of 

expressed traits in a population. [ 

HS-LS4-1 Communicate scientific information that common ancestry and biological evolution are 

supported by multiple lines of empirical evidence. 

HS-LS4-2 Construct an explanation based on evidence that the process of evolution primarily results 

from four factors: (1) the potential for a species to increase in number, (2) the heritable 
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genetic variation of individuals in a species due to mutation and sexual reproduction, (3) 

competition for limited resources, and (4) the proliferation of those organisms that are 

better able to survive and reproduce in the environment 

HS-LS4-4 Construct an explanation based on evidence for how natural selection leads to adaptation 

of populations. 

HS_LS4-5 the number of individuals of some species, (2) the emergence of new species over time, 

and (3) the extinction of other species 

HS-LS4-6 Create or revise a simulation to test a solution to mitigate adverse impacts of human 

activity on biodiversity.* 

 

 

Unit Essential Questions 

 What is a virus? 

 

 

 What is the structure of a virus? 

 

 

 

 How do viral life cycles differ? 

 

 

 

 

 

 

 

 

 

 

 

 What is the relationship between viruses 

and their hosts? 

 How are monerans classified? 

 

 

 

 

 

 

 How do monerans grow and reproduce? 

 

 

 How do monerans affect other living 

things? 

 

 

 

 What are some diseases caused by viruses 

and bacteria and how are these diseases 

Unit Enduring Understandings 

 A virus is a non-cellular particle made up of 

genetic material and protein that can invade 

living cells.   

 A virus typically has a nucleic acid core 

surrounded by a protein coat called a capsid.  

The capsid protects the nucleic acid core.  A 

bacteriophage is a virus that infects bacteria 

 In order to reproduce, viruses must invade or 

infect a host cell.  Then they will grow and 

then replicate.  In the life cycle of a lytic 

virus, the virus invades a bacterium and 

reproduces and is scattered when the 

bacterium lyses or breaks open.  In a 

lysogenic infection, the DNA of the 

bacteriophage enters the host cell and is 

inserted into its DNA.  Once inserted into 

the host cell, the viral DNA is known as a 

prophage.  This may remain part of the DNA 

of the host cell for many generations 

 Viruses are considered parasites.  They 

infect a host and only they are they “living” 

 All prokaryotes are monerans.  There are 

four groups of organisms with differences 

but each group shares enough similarities 

with the others to allow them to be called 

bacteria.  The four groups include 

Eubacteria, cyanobacteria, archaebacteria, 

and prochlorobacteria 

 Monerans reproduce by binary fission and 

by conjugation.  Others reproduce by spore 

formation 

 Bacteria are important in many ways 

including nutrient flow of the environment-

they help to decompose dead material.  They 

also help with sewage decomposition and 

with nitrogen fixation.  

 Viruses are the causes of human diseases 

including but not limited to polio, syphilis, 
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prevented and cured? 

 

 

 

 

 How is the growth of bacteria controlled? 

 

AIDS, influenza, yellow fever, and the 

common cold.  One possible approach to the 

treatment of viruses aside from vaccines is 

interferons.  Certain viruses can also cause 

cancer in animals.  

 Bacterial growth can be controlled by 

processes including but not limited to 

sterilization and food processing 
 

 

 

Unit Learning Targets 

Students will ... 

 Describe the structure of viruses 

 Discuss two methods by which viruses infect living cells 

 Describe the four major phyla of monerans 

 Compare autotrophs and hetertrophic monerans 

 Describe growth and reproduction in monerans 

 Identify the role of monerans in the environment 

 List some diseases caused by viruses and bacteria 

 Describe two methods of controlling the growth of bacteria 

Evidence of Learning 
Summative Assessment (10 days) 

 Quizzes and tests 

 Laboratory Experiment Reports 

 Projects 

Equipment needed:  Lab materials and measuring instruments (all tools for a possible bacteria lab and 

sanitation of different objects (if applicable), worksheets associated with these labs).  

Teacher Resources:  Textbook and section review, study guide materials, internet, Kahn Academy, 

videos of processes and pictorial representations of all processes, web quests. 

Formative/Benchmark Assessments                       Alternative Assessment: 

 Questions and answers during lectures 

 Textbook-based review and reinforcement 

questions 

 Labs and group work 

 Project about diseases caused by bacteria and 

viruses 

 

Lesson Plans  
Lesson Timeframe 

Chapter 17 

Journal activity and viruses what are they and what 

is their structure. worksheet 

1 day 

Life cycles of viruses lytic and lysogenic.  Draw 

the cycles 

1 day 

Monerans-four groups and bacterial reproduction 1 day 

Case study about food poisoning page 366 1 day 

Importance of monerans and bacteria in the 

environment 

 

1 day 

Web quest or project about bacteria in the 

environment 

 

1-2 days 
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Diseases and controlling bacteria 1 day 

Lab about controlling bacteria 1 day 

Review for the test 0.5 days 

test 1 day 

Teacher Notes: NA 

 

Curriculum Development Resources 
Click the links below to access additional resources used to design this unit:  

Honors Biology Book by Prentice Hall and previous labs and worksheets 

 

 
 

Unit Overview  
Content Area:                          Biology 

Unit Title:                                 DNA and RNA 

Target Course/Grade Level:  Honors Biology / 9th and 10th Grade 

Unit Summary:  The discovery that nucleic acids carry and transfer information from one generation of 

life to the next has altered our view of living things.  In this chapter, we study the nucleic acids DNA and 

RNA, the genetic code they contain, and the way in which that code is put into action during protein 

synthesis.   

Primary interdisciplinary connections:  
ELA/Literacy – 

 RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending 

to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-LS1-

1),(HS-LS1-6) 

 WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/ experiments, or technical processes. (HS-LS1-1),(HS-LS1-6)  

 WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or 

trying a new approach, focusing on addressing what is most significant for a specific purpose and 

audience. (HS-LS1-6)  

 WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including 

a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; 

synthesize multiple sources on the subject, demonstrating understanding of the subject under 

investigation.(HS-LS1-3) 

 WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using 

advanced searches effectively; assess the strengths and limitations of each source in terms of the specific 

task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, 

avoiding plagiarism and overreliance on any one source and following a standard format for citation. 

(HS-LS1-3) 

 WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-

LS-1-1),(HS-LS1-6) 

 SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive 

elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add 

interest. (HS-LS1-2),(HS-LS1-4),(HS-LS1-5),(HS-LS1-7)  

Mathematics –  

 MP.4 Model with mathematics. (HS-LS1-4)  

 HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in 

simple cases and using technology for more complicated cases. (HS-LS1-4) 
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21st Century Themes and Skills: 

CRP2. Apply appropriate academic and technical skills. 

CRP4. Communicate clearly and effectively and with reason. 

CRP6. Demonstrate creativity and innovation. 

CRP7. Employ valid and reliable research strategies. 

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. 

 

Technology: 

8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters 

or flyers) using one or more digital applications to be critiqued by professionals for usability. 

8.2.8.D.1 Design and create a product that addresses a real world problem using a design process 

under specific constraints. 

8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to 

provide the best results with supporting sketches or models. 

 

Unit Rationale:  Students will be exposed to key concepts regarding the nature of matter, the 

composition of matter, the interactions of matter, and chemical reactions. 

Students will also learn the importance of water, the chemical compounds that are in living things, and the 

compounds that make up the foundations for life. 

Learning Targets 

Disciplinary Core Ideas:  
LS1.A: Structure and Function  

 All cells contain genetic information in the form of DNA molecules.  Genes are regions in the DNA that 

contain the instructions that code for the formation of proteins. (secondary to HS-LS3-1) (Note: This 

Disciplinary Core Idea is also addressed by HS-LS1-1.) 

LS3.A: Inheritance of Traits  

 Each chromosome consists of a single very long DNA molecule, and each gene on the chromosome is a 

particular segment of that DNA.  The instructions for forming species’ characteristics are carried in 

DNA.  All cells in an organism have the same genetic content, but the genes used (expressed) by the cell 

may be regulated in different ways.  Not all DNA codes for a protein; some segments of DNA are 

involved in regulatory or structural functions, and some have no as-yet known function. (HS-LS3-1)  

LS3.B: Variation of Traits  

 In sexual reproduction, chromosomes can sometimes swap sections during the process of meiosis (cell 

division), thereby creating new genetic combinations and thus more genetic variation. Although DNA 

replication is tightly regulated and remarkably accurate, errors do occur and result in mutations, which 

are also a source of genetic variation.  Environmental factors can also cause mutations in genes, and 

viable mutations are inherited. (HS-LS3-2)  

 Environmental factors also affect expression of traits, and hence affect the probability of occurrences of 

traits in a population. Thus the variation and distribution of traits observed depends on both genetic and 

environmental factors. (HS-LS3-2),(HS-LS 

Science and Engineering Practices: 
Developing and Using Models  

Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show how relationships among variables between systems and their components in 

the natural and designed worlds.  

 Develop a model based on evidence to illustrate the relationships between systems or components of a 

system. (HS-LS2-5)  

Using Mathematics and Computational Thinking 
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Mathematical and computational thinking in 9-12 builds on K-8 experiences and progresses to using 

algebraic thinking and analysis, a range of linear and nonlinear functions including trigonometric 

functions, exponentials and logarithms, and computational tools for statistical analysis to analyze, 

represent, and model data.  Simple computational simulations are created and used based on mathematical 

models of basic assumptions.  

 Use mathematical and/or computational representations of phenomena or design solutions to support 

explanations. (HS-LS2-1)  

 Use mathematical representations of phenomena or design solutions to support and revise explanations. 

(HS-LS2-2)  

 Use mathematical representations of phenomena or design solutions to support claims. (HS-S2-4)  

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories.  

 Construct and revise an explanation based on valid and reliable evidence obtained from a variety of 

sources (including students’ own investigations, models, theories, simulations, peer review) and the 

assumption that theories and laws that describe the natural world operate today as they did in the past 

and will continue to do so in the future. (HS-LS2-3)  

 Design, evaluate, and refine a solution to a complex real-world problem, based on scientific knowledge, 

student-generated sources of evidence, prioritized criteria, and tradeoff considerations. (HS-LS2-7)  

Engaging in Argument from Evidence  

Engaging in argument from evidence in 9–12 builds on K–8 experiences and progresses to using 

appropriate and sufficient evidence and scientific reasoning to defend and critique claims and explanations 

about the natural and designed world(s).  Arguments may also come from current scientific or historical 

episodes in science.  

 Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to 

determine the merits of arguments. (HS-LS2-6)  

 Evaluate the evidence behind currently accepted explanations to determine the merits of arguments. 

(HS-LS2-8)  

Connections to Nature of Science  

Scientific Knowledge is Open to Revision in Light of New Evidence  

 Most scientific knowledge is quite durable, but is, in principle, subject to change based on new evidence 

and/or reinterpretation of existing evidence. (HS-LS2-2),(HS-LS2-3)  

 Scientific argumentation is a mode of logical discourse used to clarify the strength of relationships 

between ideas and evidence that may result in revision of an explanation. (HS-LS2-6),(HS-LS2-8)  

NGSS#:  Next Generation Science Standard: 
HS-LS1-1 Construct an explanation based on evidence for how the structure of DNA determines the 

structure of proteins which carry out the essential functions of life through systems of 

specialized cells.  

HS-LS1-6 Construct and revise an explanation based on evidence for how carbon, hydrogen, and 

oxygen from sugar molecules may combine with other elements to form amino acids 

and/or other large carbon-based molecules 

HS-LS3-1 

 

Ask questions to clarify relationships about the role of DNA and chromosomes in coding 

the instructions for characteristic traits passed from parents to offspring.  [Assessment 

Boundary:  Assessment does not include the phases of meiosis or the biochemical 

mechanism of specific steps in the process.] 

HS-LS3-2. 

  

Make and defend a claim based on evidence that inheritable genetic variations may result 

from:  (1) new genetic combinations through meiosis, (2) viable errors occurring during 

replication, and/or (3) mutations caused by environmental factors.  [Clarification 

Statement:  Emphasis is on using data to support arguments for the way variation occurs.] 
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[Assessment Boundary: Assessment does not include the phases of meiosis or the 

biochemical mechanism of specific steps in the process.]    

HS-LS3-3  Apply concepts of statistics and probability to explain the variation and distribution of 

expressed traits in a population.   

Unit Essential Questions 

 What contributions did various scientists make 

to the idea that DNA carries the genetic code? 

 What is the structure and function of DNA? 

 How does DNA replicate? 

 What is the function of RNA? 

 How do the structures of DNA and RNA 

compare? 

 What is transcription? 

 What is a codon? 

 What is translation? 

 What are the three main types of RNA? 

Unit Enduring Understandings 

 Griffith’s experiments led to the discovery of 

transformation.  Avery’s experiments showed that 

DNA contained the genetic code.  Hershey and 

Chase’s experiments showed conclusively that 

DNA was the molecule that carried the genetic 

code. 

 DNA is a polymer that is made up of units called 

nucleotides.  Each nucleotide is a molecule made 

up of three parts: a 5 carbon-sugar called 

deoxyribose, a phosphate group, and a nitrogenous 

base.  It carries the genetic code. 

 DNA replication is carried out by a series of 

enzymes that separate the two strands of the 

double helix, insert the appropriate bases, and 

produce covalent sugar-phosphate links to extend 

the growing DNA chains. 

 RNA brings the genetic code out of the nucleus. 

 There are three major differences between DNA 

and RNA: RNA contains the sugar ribose instead 

of deoxyribose; RNA is usually single-stranded 

instead of double-stranded; and RNA contains the 

nitrogenous base uracil instead of thymine. 

 During transcription, the DNA code is transferred 

to messenger RNA, which carries the code out of 

the nucleus into the cytoplasm. 

 A codon is a combination of three-letter code 

words that specifies a particular amino acids that is 

to be placed in the polypeptide chain. 

 During translation, messenger RNA binds to the 

ribosomes on which ribosomal RNA is found.  

Amino acids in the cytoplasm are picked up by 

transfer RNA and are carried to messenger RNA.  

The anticodons in transfer RNA attach to the 

proper codons in messenger RNA.  Thus 

messenger RNA acts as the pattern for protein 

synthesis.  In this way, amino acids are brought 

together to form a protein molecule. 

 The three types of RNA are ribosomal rRNA, 

messenger mRNA, and transfer tRNA. 

Unit Learning Targets 

Students will ... 

 List the contributions of various scientists to the idea that DNA carries the genetic code. 

 Describe the structure and function of DNA. 

 Summarize the process of DNA replication. 



 

63 

 

 State the function of RNA. 

 Compare the structures of RNA and DNA. 

 Describe the process of transcription. 

 Explain the term codon. 

 Describe the process of translation. 

 Identify the three main types of RNA. 

Evidence of Learning 
Summative Assessment (25 days) 
 Quizzes and tests 

 Laboratory Experiment Reports 

 Projects 

Equipment needed:  Lab materials and measuring instruments ( thermometers, weight scale, rulers, 

data collection controllers, microscopes) 

Teacher Resources:  Textbook and section review, study guide materials, internet, Kahn Academy, 

videos of processes and pictorial representations of all processes. 

 

Formative/Benchmark Assessments:               Alternative Assessment: 
 

 Questions and answers during lectures 

 Textbook-based review and reinforcement 

questions 
 

 

 

 

 

 

 Worksheets for in-class and at-home work 

 

 

 

 

Lesson Plans  
Lesson Timeframe 
Lesson 1 

DNA experiments 

 

1 Period (40 min) 

Lesson 2 

DNA structure 

 

1 Period (40 min) 

Lesson 3 

DNA replication 

 

2 Periods (80 min) 

Lesson 4 

RNA 

 

1 Period (40 min) 

Lesson 5 

Transcription 

 

2 Periods (80 min) 

Teacher Notes: 
 

 

 

 

 

 

 

Content Area Science 
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Unit Name 

Interdisciplinary 

Connections 

Mathematics, Technology, and English Arts, Science 

Core 

Instructional 

Materials  

including digital 

tools 

Textbooks, Classroom Resources, Digital Tools 

21st Century 

Themes and Skills 
 

 

For information related to the 12 Career Ready Practices follow the links below:  

 

http://www.state.nj.us/education/cccs/2014/career/CareerReadyPractices.pdf 

 

Personal Financial Literacy 9.1 

http://www.state.nj.us/education/cccs/2014/career/91.pdf  

 

Career Awareness, Exploration, and Preparation 9.2 

http://www.state.nj.us/education/cccs/2014/career/92.pdf  

 

Career and Technical Education 9.3 

http://www.state.nj.us/education/cccs/2014/career/93.pdf  

 

8.1 Educational 

Technology 
 

8.2 Technology 

Education, 

Engineering, 

Design, and 

Computational 

Thinking - 

Programming 
 

 

 

K-2:  Navigate provided URL’S, Use basic word processing to create and illustrate a 

simple story, Work collaboratively with peers on project, Use digital tools to explore 

an issue and design solution for a problem, Identify how technology improves life, 

Use digital tools to design an approach to solving problems. 

 

3-5:  Peers collaborate to produce text about current events; Understand the 

consequences for inappropriate use of technology and social media, Apply 

engineering designs to data collection and solutions, Understand how technology 

evolves based on need and cultural influences. 

6-8: Select appropriate technology and applications to create publication on global 

topic, Use technology and social media responsibly, Employ a wide range of digital 

resources to collect data and form solutions, Identify the forces that come into play for 

further development of technology; apply engineering design process to real world 

problems. 

 

9-12:  Create and edit multi-page document for public presentation. 

 

 

Considerations for classified students: 

 

Classroom Instruction: 

 All instruction for classified students will be guided by the students’ Individualized 

Education Plan (IEP). 

 Regular education teachers will be responsible for differentiating instruction for classified 

students based on the instructional modifications listed in the IEP. 

 In the case of General Education - Supported Instruction (GE-SI) Classes, the special 

education teacher will be responsible for support in modifying the curriculum for the 

http://www.state.nj.us/education/cccs/2014/career/CareerReadyPractices.pdf
http://www.state.nj.us/education/cccs/2014/career/91.pdf
http://www.state.nj.us/education/cccs/2014/career/92.pdf
http://www.state.nj.us/education/cccs/2014/career/93.pdf
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students, informing the class room teacher of the modifications, and directing 

instructional aide(s) to provide support accordingly. 

 Grading will be done collaboratively by the regular and special education teachers.  

 

Modifications: 

 Modifications include but are not limited to: 

Extra time for assignments, modified classwork/homework assignments based on 

disability, preferential seating, study guides, copies of class notes, assistive technology 

and rewording/repeating or clarifying directions.   

 

In-class Assessments: 

 All assessments are to be in line with students’ IEPs.  In-class support teachers should 

modify tests for classified students.  Tests may be given in the regular education 

classroom or completed with the inclusion teacher in another location with additional 

time. Students may be tested separately according to the IEP. 

 Assessment grades may be modified based on a student’s disability and in accordance 

with their IEP.   

 

Considerations for English Language Learners (ELLs): 

 

Classroom Instruction: 

 Instruction for ESL students will be guided by their WIDA English Language Proficiency 

level.  Teachers should receive this level from the ESL teacher assigned to the building. 

 General education teachers will be responsible for differentiating instruction for ELLs 

with the assistance of the ESL teacher that promotes language, literacy and content 

learning. 

 Sheltered Instruction Observation Protocol (SIOP)  

http://siop.pearson.com/about-siop/  

The following 8 components provide all teachers with lesson planning and instructional 

strategies that support language and learning goals for all students.  This approach to 

teaching aligns with preparing students with college and career ready skills. 

The SIOP Model components:  

1. Lesson Preparation  

2. Building Background  

3. Comprehensible Input   

4. Strategies   

5. Interaction   

6. Practice and Application  

7. Lesson Delivery  

8. Review and Assessment 

 In the case of Content-Based ESL (CBE), the ESL teacher and the general education 

teacher will be responsible for identifying language objectives and additional 

instructional strategies that improve proficiency in English and academic success of 

ELLs.  Instructional strategies and the necessary scaffolds to promote student learning 

will be shared with the general education teacher for daily lessons that are aligned to 

http://siop.pearson.com/about-siop/
http://www.youtube.com/v/o5xK5gP_Tbw?version=3&hl=en_US
http://www.youtube.com/v/mTnHonxao70?version=3&hl=en_US
http://www.youtube.com/v/rhYI3w5I0EA?version=3&hl=en_US
http://www.youtube.com/v/GjOrFN6PEDg?version=3&hl=en_US
http://www.youtube.com/v/hUrQr4GBg0g?version=3&hl=en_US
http://www.youtube.com/v/GGFTlmJmdmw?version=3&hl=en_US
http://www.youtube.com/v/sXkCZcPGxwE?version=3&hl=en_US
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District Curricula, CCSS, and WIDA Standards.  The general Education teacher and ESL 

teacher will be co-teachers for a pre-determined amount of classroom instruction. 

 Grading will be done collaboratively by the regular and ESL teachers.  

 

Modifications:  The following are possible modifications but are not limited to this list –  

 Direct instruction, small group or pullout, about the contrasting letter sound 

correspondences, syllabication patterns and morphology in English supported with 

connections to their native language, native language text and/or resources, graphic 

organizers, visuals, sentence starters/ sentence frames, cloze activities, modeling, working 

with a partner, timeline and phrase wall and adapted text (in English) or specific sections 

of the original text, highlighted/bold-faced words within text. 

 Draw pictures instead of writing/speaking.  

 Match drawings with new vocabulary that might correspond. 

 Work in small group or pairs with their English Only (EOs) peers for authentic content 

language talk and grade level modeling. 

 Write simple sentences instead of complex sentences that demonstrates an understanding 

of academic language particular to specific content.  

 Match simple sentences with new vocabulary that might apply to edit sentences. 

 Have students provide examples/explanations of main idea in simple sentences.  Revisions 

show an attempt to improve Language Control by embedding academic content 

vocabulary and Linguistic Complexity by expanding and varying sentence structures and 

using correct punctuation. 

 Draw pictures instead of writing/speaking about seasonal changes.  Match drawings with 

new vocabulary (adjective word wall, content word walls) that might correspond. 

 Provide multiple opportunities for authentic speech acts to practice language skills and 

develop English fluency. 

 Total Physical Response (TPR) to model critical thinking skills like analyze and 

synthesize. 

 Study Guides 

 

In Class Assessments: 

 All formative and summative assessments will include modifications that support 

student’s English Proficiency level. ESL teachers will collaborate with regular education 

teachers to provide appropriate differentiation for assessing ELLs. 

 

 

 

 

Considerations for At Risk Students: 

 

 At Risk students are identified by the I&RS committee in each school.  The committee 

works to understand the reasons behind the student’s low performance level in school and 

to create and implement a plan that is carried out by a variety of staff members in the 

building. 

 Teachers with At Risk students are notified by the I&RS committee and provided with a 

copy of the plan and a timeframe for assessing the growth of the student.  There are 
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academic as well as behavioral goals that are listed for the students with recommended 

strategies unique to each individual. 

 Classroom teachers are to follow the plan using instructional strategies that will help the 

student improve his/her performance while applying appropriate behavioral strategies 

consistent with the needs of the student. 

 Teachers will report student progress to the I&RS committee within the specified 

timeframe for the plan. 

 

Classroom instruction: 

 Teachers will use differentiated instruction for At Risk students as they do for all students 

in their class.  The strategies would be guided by the I&RS plan and be consistent with 

the student’s ability and learning modality.  

 

Modifications:  

 Clarify all assignments and place specific timeframes for completion.  Provide student 

with opportunity for one on one time for clarification. 

 Set clear expectations for all assignments, in and outside of class.  Keep expectations 

within the framework of the I&RS plan. 

 Use positive reinforcement for all successes.  Hold student to defined consequences for 

not completing work. 

 Provide time outside the normal class time for completion of work.  Not completing 

assignments is unacceptable, all assignments will be completed. 

 

In Class Assessments: 

 At Risk students should receive any modifications listed in their I&RS plan.  

 If necessary, students should be provided with extended time to complete assessments. 

 

Considerations for Gifted Students: 

 Teachers will use differentiated instruction for Gifted Students as they do for all students 

in their class. 

 Assignments and assessments can be planned and implemented with input from the 

student. 

 Gifted students will be provided with the opportunity to demonstrate their knowledge 

through a variety of platforms. 

 Teachers will have the latitude to provide assignments with the individual student’s 

ability in mind.  

 

 

 

 

 

 

 

 


