Biology Curriculum Map 

by Units

06-16-09

Reading Standards

Reading Standards for Literacy in Science and Technical Subjects 6-12

Standards 1 -10 are used throughout the year and are embedded within the curriculum as formative assessments for content.

1. Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as inferences drawn from the text.

2. Determine a central idea of a text and analyze its development over the course of the text, including how it emerges and is shaped and refined by specific details; provide an objective summary of the text.

3. Analyze how the author unfolds an analysis or series of ideas or events, including the order in which the points are made, how they are introduced and developed, and the connections that are drawn between them.

Craft and Structure

4. Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone (e.g., how the language of a court opinion differs from that of a newspaper).

5. Analyze in detail how an author’s ideas or claims are developed and refined by particular sentences, paragraphs, or larger portions of a text (e.g., a section or chapter).

6. Determine an author’s point of view or purpose in a text and analyze how an author uses rhetoric to advance that point of view or purpose.

Integration of Knowledge and Ideas

7. Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

8. Delineate and evaluate the argument and specific claims in a text, assessing whether the reasoning is valid and the evidence is relevant and sufficient; identify false statements and fallacious reasoning.

9. Analyze seminal U.S. documents of historical and literary significance (e.g., Washington’s Farewell Address, the Gettysburg Address, Roosevelt’s Four Freedoms speech, King’s “Letter from Birmingham Jail”), including how they address related themes and concepts.

Range of Reading and Level of Text Complexity

10. By the end of grade 9, read and comprehend literary nonfiction in the grades 9–10 text complexity band proficiently, with scaffolding as needed at the high end of the range. By the end of grade 10, read and comprehend literary nonfiction at the high end of the grades 9–10 text complexity band independently and proficiently.

Writing Standards

Writing Standards for Literacy in History/Social Studies, Science and Technical Subjects 6-12

Standards 1 -10 are used throughout the year and are embedded within the curriculum as formative assessments for content.

1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and sufficient evidence.

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships among claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly, supplying evidence for each while pointing out the strengths and limitations of both in a manner that anticipates the audience’s knowledge level and concerns.

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from and supports the argument presented.

2. Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly and accurately through the effective selection, organization, and analysis of content.

a. Introduce a topic; organize complex ideas, concepts, and information to make important connections and distinctions; include formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.

b. Develop the topic with well-chosen, relevant, and sufficient facts, extended definitions, concrete details, quotations, or other information and examples appropriate to the audience’s knowledge of the topic.

c. Use appropriate and varied transitions to link the major sections of the text, create cohesion, and clarify the relationships among complex ideas and concepts.

d. Use precise language and domain-specific vocabulary to manage the complexity of the topic.

e. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

f. Provide a concluding statement or section that follows from and supports the information or explanation presented (e.g., articulating implications or the significance of the topic).

3. Write narratives to develop real or imagined experiences or events using effective technique, well-chosen details, and well-structured event sequences.

a. Engage and orient the reader by setting out a problem, situation, or observation, establishing one or multiple point(s) of view, and introducing a narrator and/or characters; create a smooth progression of experiences or events.

b. Use narrative techniques, such as dialogue, pacing, description, reflection, and multiple plot lines, to develop experiences, events, and/or characters.

c. Use a variety of techniques to sequence events so that they build on one another to create a coherent whole.

d. Use precise words and phrases, telling details, and sensory language to convey a vivid picture of the experiences, events, setting, and/or characters.

e. Provide a conclusion that follows from and reflects on what is experienced, observed, or resolved over the course of the narrative.

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience. (Grade-specific expectations for writing types are defined in standards 1–3 above.)

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. (Editing for conventions should demonstrate command of Language standards 1–3 up to and including grades 9–10 on page 54.)

6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

Research to Build and Present Knowledge

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.

8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the usefulness of each source in answering the research question; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.

9. Draw evidence from literary or informational texts to support analysis, reflection, and research.

a. Apply grades 9–10 Reading standards to literature (e.g., “Analyze how an author draws on and transforms source material in a specific work [e.g., how Shakespeare treats a theme or topic from Ovid or the Bible or how a later author draws on a play by Shakespeare]”).

b. Apply grades 9–10 Reading standards to literary nonfiction (e.g., “Delineate and evaluate the argument and specific claims in a text, assessing whether the reasoning is valid and the evidence is relevant and sufficient; identify false statements and fallacious reasoning”).

Range of Writing

10. Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.

	Unit 1:  Inquiry Skills

KY POS, CC, & CRS 

(6 weeks)



	SC-H-BC-U-5

In science the term theory is reserved to describe only those ideas that have been well tested through scientific investigation. Scientific theories are judged by how well they fit with other theories, the range of observations they explain, how well they explain observations and their usefulness in predicting new findings. Scientific theories usually grow slowly through contributions from many investigators.

SC-H-I-U-7

The critical assumptions behind any line of reasoning must be made explicit, so that the validity of the position being taken can be judged.

SC-H-STM-U-9

Students will understand that accurate record-keeping, openness and replication are essential for maintaining credibility with other scientists and society.

SC-H-ET-U-12

Students will understand that technological problems often create a demand for new scientific knowledge, and new technologies make it possible for scientists to conduct their research more effectively, or to conduct new lines of research.  the availability of new technology often sparks scientific advances.

SC-H-I-S-6

Students will analyze and synthesize research, for questions about, theories and related technologies that have advanced our understanding of interdependence between a scientific law, theory, hypothesis and unsupported supposition/claim

SC-H-BC-S-6

Students will distinguish between a scientific law, theory, hypothesis and unsupported supposition/claim DOK 3

SC-H-BC-S-7

Students will investigate the historical development and revision of a variety of accepted scientific laws, theories and claims


	Unit 1:  Inquiry Skills

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-BC-U-5

“Scientific Theories” are ideas that have been well-tested through scientific investigation and experimentation.

“Scientific Theories” accuracies are judged based on how well they fit with other theories, how well they explain observations, and how useful they are at predicting new findings.

“Scientific Theories” develop and are a combination of ideas from many investigators.

SC-H-I-U-7

Experimental conclusions are validated by others by analyzing the quality of the experimental design, then repeating the experiment to determine if the methods provide similar results.

SC-H-STM-U-9

Accurate record-keeping, openness and replication are essential for maintaining credibility with other scientists and society.

SC-H-ET-U-12

Technological problems often create a demand for new scientific knowledge.

The availability of new technology often sparks scientific advances.

Big Idea component:

Every living thing is composed of cells.


	SC-H-BC-S-6

Students will distinguish between a scientific law, theory, hypothesis and unsupported supposition/claim DOK 3

SC-H-BC-S-7

Students will investigate the historical development and revision of a variety of accepted scientific laws, theories and claims.

SC-H-I-S-6

Students will analyze and synthesize research, theories and technologies that have advanced our understanding of scientific laws, theories, hypotheses and unsupported claims

Practical skill:

Students will practice proper safety procedures within a lab setting and with equipment.

Practical skill:  

Students will correctly use a microscope and correctly interpret the image seen.

Practical skill:  

Students will correctly prepare a wet mount.


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Scientific law

Scientific theory

Hypothesis

Scientific method

Independent variable

Dependent variable

Biology

Knowledge/Skills:

I can distinguish between a scientific law, theory, and hypothesis when given examples, not just definitions.

I can write a valid hypothesis when given a problem.

I can design a controlled experiment to test a given hypothesis.

I can evaluate the conclusions of an experiment based on the quality of the experimental design.

I can evaluate the experimental designs which led to the development of the “Cell Theory”

I can evaluate the conclusions made by different investigators about the investigations that led to the “Cell Theory”

I can identify the properties of life that all living organisms share:  cellular organization, homeostasis, metabolism, responsiveness, reproduction, heredity, and growth.

I can identify and practice safe procedures for working in the laboratory and with equipment.

I can correctly use a microscope and correctly interpret the image seen.

I can correctly prepare a wet mount.




	Unit 2:  Cell Structures & Functions

KY POS, CC, & CRS

(4 weeks)

	SC-H-UD-1

The many body cells in an individual can be very different from one another even though they are all descended from a single cell and thus have essentially identical genetic instructions. Different parts of the instructions are used in different types of cells

SC-H-UD-2

Within every cell are specialized parts for the transport of materials, energy transfer, protein building, waste disposal, information feedback and even movement. In addition, most cells in multi-cellular organisms perform specialized functions that others do not.

SC-H-UD-S-8

Students will describe the processes by which cells maintain their internal environments within acceptable limits.

SC-H-UD-S-1

Students will analyze the parts within a cell responsible for particular processes and create analogous models for those processes

SC-H-UD-S-2

Students will identify a variety of specialized cell types and describe how these differentiated cells contribute to the function of an individual organism as a whole.

SC-HS-3.4.3

Students will:

· describe cell regulation (enzyme function, diffusion, osmosis, homeostasis); 
· predict consequences of internal/external environmental change on cell function/regulation.

Cell functions are regulated. Regulation occurs both through changes in the activity of the functions performed by proteins and through selective expression of individual genes. This regulation allows cells to respond to their internal and external environments and to control and coordinate cell growth and division. DOK 2

Strikethrough addressed in Unit 4

SC-HS-3.4.2

Students will understand that most cell functions involve chemical reactions. Food molecules taken into cells react to provide the chemical constituents needed to synthesize other molecules. Both breakdown and synthesis are made possible by a large set of protein catalysts, called enzymes. The breakdown of some of the food molecules enables the cell to store energy in specific chemicals that are used to carry out the many functions of the cell

SC-HS-3.4.4

Students will understand that plant cells contain chloroplasts, the site of photosynthesis. Plants and many microorganisms (e.g., Euglena) use solar energy to combine molecules of carbon dioxide and water into complex, energy-rich organic compounds and release oxygen to the environment. This process of photosynthesis provides a vital link between the Sun and energy needs of living systems.

SC-HS-3.4.8

Students will understand that multicellular animals have nervous systems that generate behavior. Nerve cells communicate with each other by secreting specific molecules. Specialized cells in sense organs detect light, sound and specific chemicals enabling animals to monitor what is going on in the world around them.



	Unit 2:  Cell Structures & Functions

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-UD-1

The many body cells in an individual can be very different from one another even though they are all descended from a single cell and thus have essentially identical genetic instructions. Different parts of the instructions are used in different types of cells

SC-H-UD-2

Within every cell are specialized parts for the transport of materials, energy transfer, protein building, waste disposal, information feedback and even movement. In addition, most cells in multi-cellular organisms perform specialized functions that others do not.


	SC-H-UD-S-8

Students will describe the processes by which cells maintain their internal environments within acceptable limits.

SC-H-UD-S-1

Students will analyze the parts within a cell responsible for particular processes and create analogous models for those processes

SC-H-UD-S-2

Students will identify a variety of specialized cell types and describe how these differentiated cells contribute to the function of an individual organism as a whole.


	Nucleus

Cell

Organ

Chloroplast

Chromosome

Gene

Diffusion

DNA

Homeostasis

Function

Mitosis

Osmosis

Structure

Cell membrane

Cytoplasm

Ribosome

Organelle

Vacuole

Mitochondrion

Tissue

Cancer

Tumor

Italic terms are supporting vocabulary.

· I know that plant cells contain chloroplasts, the site of photosynthesis.

· I know that within every cell there are specialized parts for the transport of materials and waste disposal.

· I know that within every cell there are specialized parts for energy transfer.

· I know that within every cell there are specialized parts for protein building.

· I know that within every cell there are specialized parts for information feedback and movement.

· I know that mitosis results in identical cells.

· I can create analogies to demonstrate the functions of cell structures.

· I can identify the cell structures necessary for obtaining energy.

· I can describe how the cell membrane helps a cell maintain homeostasis.



· I can explain why diffusion is necessary for cell function.

· I can explain why osmosis is necessary for cell function.

· I can describe how substances move through the cell membrane against their concentration gradients.

· I can predict the consequences of environmental changes on a cell.



· I can describe how differentiated cells contribute to the function of an individual organism as a whole.

· I can create an analogy to demonstrate the relationship among cells, tissues, organs, and organ systems.

· I can figure out the function of a specialized cell from its characteristics.



· I can explain why the cells produced from mitosis are identical.

· I can explain why cells divide.

· I can predict the consequences of unregulated cell growth.

· I can correctly prepare a wet mount slide.

· I can locate and focus an object on both low and high power using a light microscope.


	Unit 3:  Cellular Processes (ATP, Photosynthesis, & Respiration)

KY POS, CC, & CRS

(3 weeks)

	SC-H-UD-2

Within every cell are specialized parts for the transport of materials, energy transfer, protein building, waste disposal, information feedback and even movement. In addition, most cells in multi-cellular organisms perform specialized functions that others do not.

SC-H-ET-U-5

Radiant energy from the sun is stored in a chemical form in plants as a result of photosynthesis. This energy transformation allows plants to use simple molecules, such as carbon dioxide and water, to assemble the complex molecules needed to increase their mass.

SC-H-ET-U-6

Energy stored in food is released by a series of internal chemical reactions that reorganize the molecules into a form useable by the organism.

SC-H-ET-U-7

th   A variety of carbon compounds are essential to the processes that occur in all organisms.

SC-H- ET-S-6

Students will explain the metabolic process of photosynthesis and describe the molecules it assembles to store solar energy.

SC-H-ET-S-8

Students will explore the composition and function of the carbon compounds involved in metabolism

SC-H-UD-S-7

Students will describe and classify a variety of chemical reactions required for cell functions

SC-H-ET-S-7

Students will describe the metabolic processes that allow energy stored in food to be made available to the organism

SC-H-ET-S-7

Students will describe the metabolic processes that allow energy stored in food to be made available to the organism

SC-HS-4.6.10

Students will:

· identify the components and mechanisms of energy stored and released from food molecules (photosynthesis and respiration);

· apply information to real-world situations.

Energy is released when the bonds of food molecules are broken and new compounds with lower energy bonds are formed. Cells usually store this energy temporarily in the phosphate bonds of adenosine triphosphate  (ATP). During the process of cellular respiration, some energy is lost as heat.  DOK 3

SC-HS-4.6.5

Students will describe and explain the role of carbon-containing molecules and chemical reactions in energy transfer in living systems.

Living systems require a continuous input of energy to maintain their chemical and physical organization since the universal tendency is toward more disorganized states. The energy for life primarily derives from the Sun. Plants capture energy by absorbing light and using it to break weaker bonds in reactants (such as carbon dioxide and water) in chemical reactions that result in the formation of carbon-containing molecules. These molecules can be used to assemble larger molecules (e.g., DNA, proteins, sugars, fats). In addition, the energy released when these molecules react with oxygen to form very strong bonds can be used as sources of energy for life processes.

Strike-out sections assessed in Unit 8.



	Unit 3:  Cellular Processes (ATP, Photosynthesis, & Respiration)

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-UD-2

Within every cell are specialized parts for the transport of materials, energy transfer, protein building, waste disposal, information feedback and even movement. In addition, most cells in multi-cellular organisms perform specialized functions that others do not.

SC-H-ET-U-5

Radiant energy from the sun is stored in a chemical form in plants as a result of photosynthesis. This energy transformation allows plants to use simple molecules, such as carbon dioxide and water, to assemble the complex molecules needed to increase their mass.

SC-H-ET-U-6

Energy stored in food is released by a series of internal chemical reactions that reorganize the molecules into a form useable by the organism.

SC-H-ET-U-7

th   A variety of carbon compounds are essential to the processes that occur in all organisms.


	SC-H- ET-S-6

Students will explain the metabolic process of photosynthesis and describe the molecules it assembles to store solar energy.

SC-H-ET-S-8

Students will explore the composition and function of the carbon compounds involved in metabolism

SC-H-UD-S-7

Students will describe and classify a variety of chemical reactions required for cell functions

SC-H-ET-S-7

Students will describe the metabolic processes that allow energy stored in food to be made available to the organism

SC-H-ET-S-7

Students will describe the metabolic processes that allow energy stored in food to be made available to the organism


	


	Unit 4:  Genetics

KY POS, CC, & CRS

(5 weeks)

	SC-H-UD-3

DNA, composed of 4 nucleic acids, serves as the blueprint for the production of a variety of proteins. These dynamic and complicated proteins facilitate practically every function/process that occurs within the cell. 

SC-H-UD-4

The      information passed from parents to offspring is coded in DNA molecules. The sorting and recombination of genes through sexual reproduction results in a great variety of gene combinations that can be used to make predictions about the potential traits of offspring.

SC-H-UD-5

Some new gene combinations make little difference, some can produce offspring with new and perhaps enhanced capabilities, while some may reduce the ability of the offspring to survive.

SC-H-UD-S-3

Students will investigate the role of genes/chromosomes in the passing of information from one generation to

another (heredity)

SC-H-UD-S-4

Students will graphically represent (e.g., pedigrees, punnet squares) and predict the outcomes of a variety of genetic combinations

SC-HS-3.4.5

Students will:

· explain the relationship between sexual reproduction (meiosis) and the transmission of genetic information;

· draw conclusions/make predictions based on hereditary evidence/data (pedigrees, punnet squares).

Multicellular organisms, including humans, form from cells that contain two copies of each chromosome. This explains many features of heredity. Transmission of genetic information through sexual reproduction to offspring occurs when male and female gametes, that contain only one representative from each chromosome pair, unite.  DOK 3



	Unit 4:  Genetics

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-UD-3

DNA, composed of 4 nucleic acids, serves as the blueprint for the production of a variety of proteins. These dynamic and complicated proteins facilitate practically every function/process that occurs within the cell. 

SC-H-UD-4

The      information passed from parents to offspring is coded in DNA molecules. The sorting and recombination of genes through sexual reproduction results in a great variety of gene combinations that can be used to make predictions about the potential traits of offspring.

SC-H-UD-5

Some new gene combinations make little difference, some can produce offspring with new and perhaps enhanced capabilities, while some may reduce the ability of the offspring to survive.


	SC-H-UD-S-3

Students will investigate the role of genes/chromosomes in the passing of information from one generation to

another (heredity)

SC-H-UD-S-4

Students will graphically represent (e.g., pedigrees, punnet squares) and predict the outcomes of a variety of genetic combinations


	I know the definition of these terms and can use them to solve a scientific question. Bold Print terms may actually be assessed.  Non-bold terms are supporting words.  


chromosome
DNA 
gene
heredity
inherited trait

genotype

phenotype

allele

homozygous

heterozygous

hybrid

dominant

recessive
meiosis

gamete

zygote

diploid

haploid

homologous chromosomes

crossing over

independent assortment
nucleic acid

punnett square

probability

generation

pedigree

sexual reproduction

mutation

· I can explain the inheritance of single gene traits.

· I can explain the inheritance of polygenic traits.

· I can explain the inheritance of linked traits.

· I can explain the inheritance of codominant traits

· I can explain the relationship between sexual reproduction and the transmission of genetic information.

· I can use a punnett square to determine the probability of a trait or set of traits being passed to an offspring.

· I can predict the phenotype of an organism from its genotype.

· I can use a pedigree to determine the inheritance of a trait.

· I can construct a pedigree to trace the inheritance of a particular gene.

· I can construct a punnett square and use it to determine the probability of a trait or set of traits being passed to an offspring.


	Unit 5:  DNA (Replication & Protein Synthesis)

KY POS, CC, & CRS

(2 weeks)

	SC-H-UD-3

DNA, composed of 4 nucleic acids, serves as the blueprint for the production of a variety of proteins. These dynamic and complicated proteins facilitate practically every function/process that occurs within the cell. 

SC-H-UD-4

The information passed from parents to offspring is coded in DNA molecules. The sorting and recombination of genes through sexual reproduction results in a great variety of gene combinations that can be used to make predictions about the potential traits of offspring.

SC-H-UD-7

In all organisms and viruses, the instructions for specifying the characteristics are carried in nucleic acids. The chemical and structural properties of nucleic acids determine how the genetic information that underlies heredity is both encoded in genes and replicated.

SC-H-UD-S-6

Students will describe the structure of DNA and explain its role in protein synthesis, cell replication and reproduction

SC-H-UD-S-8

Students will describe the processes by which cells maintain their internal environments within acceptable limits

SC-HS-3.4.1

Students will explain the role of DNA in protein synthesis.

Cells store and use information to guide their functions. The genetic information stored in DNA directs the synthesis of the thousands of proteins that each cell requires. Errors that may occur during this process may result in mutations that may be harmful to the organism. DOK 3
SC-HS-3.4.6

Students will understand that in all organisms and viruses, the instructions for specifying the characteristics are carried in nucleic acids. The chemical and structural properties of nucleic acids determine how the genetic information that underlies heredity is both encoded in genes and replicated.
SC-HS-3.4.3

Students will:

· describe cell regulation (enzyme function, diffusion, osmosis, homeostasis); 
· predict consequences of internal/external environmental change on cell function/regulation.

Cell functions are regulated. Regulation occurs both through changes in the activity of the functions performed by proteins and through selective expression of individual genes. This regulation allows cells to respond to their internal and external environments and to control and coordinate cell growth and division.




	Unit 5:  DNA (Replication & Protein Synthesis)

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-UD-3

DNA, composed of 4 nucleic acids, serves as the blueprint for the production of a variety of proteins. These dynamic and complicated proteins facilitate practically every function/process that occurs within the cell. 

SC-H-UD-4

The information passed from parents to offspring is coded in DNA molecules. The sorting and recombination of genes through sexual reproduction results in a great variety of gene combinations that can be used to make predictions about the potential traits of offspring.

SC-H-UD-7

In all organisms and viruses, the instructions for specifying the characteristics are carried in nucleic acids. The chemical and structural properties of nucleic acids determine how the genetic information that underlies heredity is both encoded in genes and replicated.


	SC-H-UD-S-6

Students will describe the structure of DNA and explain its role in protein synthesis, cell replication and reproduction

SC-H-UD-S-8

Students will describe the processes by which cells maintain their internal environments within acceptable limits


	· I know the definition of these terms and can use them to solve a scientific question. Bold Print terms may actually be assessed.  Non-bold terms are supporting words.  I must understand their meaning in order to answer test questions.

Chromosome

DNA

Gene

Nucleic acid

Adenine

Cytosine

Guanine

Thymine

Deoxyribose

Phosphate group

Nitrogenous base

Base pair

Replication

Parent/original strand

Complimentary strand

mRNA

tRNA

rRNA

Uracil

Transcription

Translation

Amino acid

protein

Codon

Anticodon

Protein synthesis

Mutation

Enzyme

Operator gene

Regulatory gene

Structural gene

Repressor protein

Inducer

Tumor

Cancer

· I can explain the role of DNA in protein synthesis.

· I can explain the possible outcomes of a mutation in the DNA sequence.

· I can correctly replicate a DNA sequence.

· I can correctly label the strands of DNA produced during replication.

· I can correctly transcribe a sequence of DNA.

· I can correctly translate an mRNA sequence into a sequence of amino acids. 

· I can use the information found in a DNA sequence to predict the presence of genetic traits (including diseases).

· I can create representations of new DNA strands from the original or parent strands.


	Unit 6:  Evolutionary Change

KY POS, CC, & CRS

(4 weeks)

	SC-H-UD-4

The information passed from parents to offspring is coded in DNA molecules. The sorting and recombination of genes through sexual reproduction results in a great variety of gene combinations that can be used to make predictions about the potential traits of offspring.

SC-H-UD-5

Some new gene combinations make little difference, some can produce offspring with new and perhaps enhanced capabilities, while some may reduce the ability of the offspring to survive.

SC-H-UD-6

The degree of kinship between organisms or species can be estimated from the similarity of their DNA sequences, which often closely matches their classification based on anatomical similarities.

SC-H-BC-U-1

The survival of any given species is not assured. There are a variety of factors (e.g. reproductive success, mutation, availability of resources, competition) that may determine if a species flourishes, declines, or eventually becomes extinct.

SC-H-BC-U-2

The Earth’s present-day species developed from earlier, distinctly different species through a process of natural selection. All living things share a common genetic heritage.

SC-H-BC-U-3

Some organisms have greater adaptive capabilities than others, giving them a greater chance of survival under changing environmental conditions. These adaptations may be patterns of behavior as well as physical characteristics.

SC-H-BC-U-4

The endangerment/ and/or extinction of a species cannot be slowed or prevented without

sufficient data to model the interactions of the factors involved.

SC-H-UD-S-5

Students will investigate the roles of genetic mutation and variability in contributing to the survival of offspring
SC-H-BC-S-1

Students will identify evidence of change in species using fossils, DNA sequences, anatomical similarities,

physiological similarities and embryology

SC-H-BC-S-2

Students will explain the role of natural selection in speciation, adaptation, diversity and phylogeny  DOK 3 

SC-H-BC-S-4

Students will generate possible solutions to real-world problems of endangered and extinct species and predict the impact of a variety of change  DOK 3 
SC-HS-3.5.1

Students will:

· predict the impact on species of changes to 1) the potential for a species to increase its numbers, (2) the genetic variability of offspring due to mutation and recombination of genes, (3) a finite supply of the resources required for life, or (4) natural selection;

· propose solutions to real-world problems of endangered and extinct species.

Species change over time. Biological change over time is the consequence of the interactions of (1) the potential for a species to increase its numbers, (2) the genetic variability of offspring due to mutation and recombination of genes, (3) a finite supply of the resources required for life and (4) natural selection. The consequences of change over time provide a scientific explanation for the fossil record of ancient life forms and for the striking molecular similarities observed among the diverse species of living organisms. Changes in DNA (mutations) occur spontaneously at low rates. Some of these changes make no difference to the organism, whereas others can change cells and organisms. Only mutations in germ cells have the potential to create the variation that changes an organism’s future offspring.  DOK 3



	Unit 6:  Evolutionary Change

	Understandings “KNOW”

SC-H-UD-4

The information passed from parents to offspring is coded in DNA molecules. The sorting and recombination of genes through sexual reproduction results in a great variety of gene combinations that can be used to make predictions about the potential traits of offspring.

SC-H-UD-5

Some new gene combinations make little difference, some can produce offspring with new and perhaps enhanced capabilities, while some may reduce the ability of the offspring to survive.

SC-H-UD-6

The degree of kinship between organisms or species can be estimated from the similarity of their DNA sequences, which often closely matches their classification based on anatomical similarities.

SC-H-BC-U-1

The survival of any given species is not assured. There are a variety of factors (e.g. reproductive success, mutation, availability of resources, competition) that may determine if a species flourishes, declines, or eventually becomes extinct.

SC-H-BC-U-2

The Earth’s present-day species developed from earlier, distinctly different species through a process of natural selection. All living things share a common genetic heritage.

SC-H-BC-U-3

Some organisms have greater adaptive capabilities than others, giving them a greater chance of survival under changing environmental conditions. These adaptations may be patterns of behavior as well as physical characteristics.

SC-H-BC-U-4

The endangerment/ and/or extinction of a species cannot be slowed or prevented without

sufficient data to model the interactions of the factors involved.


	Critical Thinking & Skills “DO”

SC-H-UD-S-5

Students will investigate the roles of genetic mutation and variability in contributing to the survival of offspring
SC-H-BC-S-1

Students will identify evidence of change in species using fossils, DNA sequences, anatomical similarities,

physiological similarities and embryology

SC-H-BC-S-2

Students will explain the role of natural selection in speciation, adaptation, diversity and phylogeny  DOK 3 

SC-H-BC-S-4

Students will generate possible solutions to real-world problems of endangered and extinct species and predict the impact of a variety of change  DOK 3 

	Student-Friendly Objectives



	
	
	


	Unit 7:  Classification & Speciation

KY POS, CC, & CRS

(3 weeks)

	SC-H-UD-U-6

The degree of kinship between organisms or species can be estimated from the similarity of their DNA sequences, which often closely matches their classification based on anatomical similarities.

SC-H-BC-U-1

The survival of any given species is not assured.  There are a variety of factors (reproductive success, mutation, availability of resources, competition) that may determine if a species flourishes, declines, or eventually becomes extinct.

SC-H-UD-S-10

Students will compare the structures and functions of viruses to cells and describe the role of viruses in causing a variety of diseases or conditions (e.g., AIDS, common cold, smallpox, warts)
SC-H-UD-S-9

Students will compare internal, external and metabolic characteristics of organisms in order to classify them into groups using taxonomic nomenclature to describe and justify these classifications.

SC-H-BC-S-5

Students will predict the likelihood of survival for a variety of existing species based upon predicted changes inenvironmental conditions (e.g., global warming, continental drift) and propose methods to prevent the extinction of species with insufficient ability to adapt.

SC-HS-3.4.7

Students will: 

· classify organisms into groups based on similarities;

· infer relationships based on internal and external structures and chemical processes.

Biological classifications are based on how organisms are related. Organisms are classified into a hierarchy of groups and subgroups based on similarities that reflect their relationships. Species is the most fundamental unit of classification. Different species are classified by the comparison and analysis of their internal and external structures and the similarity of their chemical processes.  DOK 2

SC-HS-3.5.2

Students will:

· predict the success of patterns of adaptive behaviors based on evidence/data;

· justify explanations of organism survival based on scientific understandings of behavior.

The broad patterns of behavior exhibited by organisms have changed over time through natural selection to ensure reproductive success. Organisms often live in unpredictable environments, so their behavioral responses must be flexible enough to deal with uncertainty and change. Behaviors often have an adaptive logic.  DOK 3



	Unit 7:  Classification & Diversity

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	
	
	


	Unit 8:  Ecology

KY POS, CC, & CRS

(4 weeks)

	SC-H-ET-U-10

All Earth systems/processes require either an internal or external source of energy to function.  Changes to any component, or to the quantity or type of energy input, may influence all components of the system.

SC-H-ET-S-8

Students will explore the composition and function of the carbon compounds involved in metabolism

SC-H-ET-S-12

Students will model and explain the relationships and energy flow existing in various Earth systems.

SC-H-BC-S-3

Students will compare variations, tolerances, and adaptations (behavioral and physiological) of plants and animals in different biomes.

SC-HS-4.6.1

Students will:

· explain the relationships and connections between matter, energy, living systems and the physical environment;

· give examples of conservation of matter and energy.

As matter and energy flow through different organizational levels (e.g., cells, organs, organisms, communities) and between living systems and the physical environment, chemical elements are recombined in different ways. Each recombination results in storage and dissipation of energy into the environment as heat. Matter and energy are conserved in each change.                                              DOK 3
SC-HS-4.6.5

Students will describe and explain the role of carbon-containing molecules and chemical reactions in energy transfer in living systems.

Living systems require a continuous input of energy to maintain their chemical and physical organization since the universal tendency is toward more disorganized states. The energy for life primarily derives from the Sun. Plants capture energy by absorbing light and using it to break weaker bonds in reactants (such as carbon dioxide and water) in chemical reactions that result in the formation of carbon-containing molecules. These molecules can be used to assemble larger molecules (e.g., DNA, proteins, sugars, fats). In addition, the energy released when these molecules react with oxygen to form very strong bonds can be used as sources of energy for life processes.  DOK 3
Strike-out sections assessed in Unit 3.



	Unit 8:  Ecology (Interrelationships)

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-I-U-4

Students will understand that every ecosystem contains natural checks and balances, both biotic and abiotic, that serve to limit the size and range of the populations contained within it.
	SC-08-4.6.2 Students will: 

· describe or explain energy transfer and energy conservation;

· evaluate alternative solutions to energy problems.

Energy can be transferred in many ways, but it can neither be created nor destroyed. DOK 3

SC-HS-4.6.4 Students will: 

· describe the components and reservoirs involved in biogeochemical cycles (water, nitrogen, carbon dioxide, and oxygen);

· explain the movement of matter and energy in biogeochemical cycles and related phenomena.

The total energy of the universe is constant. Energy can change forms and/or be transferred in many ways, but it can neither be created nor destroyed. Movement of matter between reservoirs is driven by Earth’s internal and external sources of energy.  These movements are often accompanied by a change in physical and chemical properties of the matter.  Carbon, for example, occurs in carbonate rocks such as limestone, in the atmosphere as carbon dioxide gas, in water as dissolved carbon dioxide, and in all organisms as complex molecules that control the chemistry of life. DOK 3


	· I know that an ecosystem is a community of organisms and their abiotic environment.

· I know that an ecosystem responds to change in such as way that the ecosystem is restored to equilibrium.

· I know that two key factors of climate that determine biomes are temperature and precipitation.

· I know that Earth’s major terrestrial biomes can be grouped by latitude into tropical, temperate biomes and high latitude. 

· I know that Aquatic ecosystems are organized into freshwater ecosystems, wetlands, estuaries and marine ecosystems. 

· I know that in an ecosystem, energy flows from the sun to the producers to consumers to decomposers.

· I know that energy is stored at each link in a food web, but some energy that is used dissipates as heat into the environment and is not recycled.

· I know that the water cycle is the continuous movement of water between the atmosphere, the land and the oceans,

· I know that animals, plants and other photosynthesizing organisms play an important role in cycling carbon and oxygen through an ecosystem. 

· I know that nitrogen must be cycled through an ecosystem so that the nitrogen is available for organisms to make proteins.

· I know that like water, carbon, oxygen and nitrogen, phosphorus must be cycled in order for an ecosystem to support life. 



	
	SC-HS-4.6.5  Students will describe and explain the role of carbon-containing molecules and chemical reactions in energy transfer in living systems. 

Living systems require a continuous input of energy to maintain their chemical and physical organization since the universal tendency is toward more disorganized states.  The energy for life primarily derives from the Sun.  Plants capture energy by absorbing light and using it to break weaker bonds in reactants (such as carbon dioxide and water) in chemical reactions that result in the formation of carbon-containing molecules.  These molecules can be used to assemble larger molecules (e.g., DNA, proteins, sugars, fats).  In addition, the energy released when these molecules react with oxygen to form very strong bonds can be used as sources of energy for life processes. DOK 3

SC-HS-4.6.9 Students will: 

· explain the cause and effect relationship between global climate and weather patterns and energy transfer (cloud cover, location of  mountain ranges, oceans);

· predict the consequences of changes to the  global climate and weather patterns.
Global climate is determined by energy transfer from the Sun at and near Earth’s surface. This energy transfer is influenced by dynamic processes such as cloud cover and the Earth’s rotation and static conditions such as the position of mountain ranges and oceans.  DOK 3
	


	Unit 9: Populations & Communities

KY POS, CC, & CRS

(3 weeks)

	SC-H-I-U-4

Every ecosystem contains natural checks and balances, both biotic and abiotic, that serve to limit the size and range of the populations contained within it.

SC-H-I-U-5

Human creativity, inventiveness and ingenuity have brought new risks as well as improvements to human existence. People control technology and are ultimately responsible for its effects.

SC-H-I-S-4

Students will examine existing models of global population growth and the factors affecting population change (e.g., geography, diseases, natural events, birth/death rates). Propose and defend solutions to identified problems of population change

SC-HS-4.7.1

Students will:

· analyze relationships and interactions among organisms in ecosystems;

· predict the effects on other organisms of changes to one or more components of the ecosystem.

Organisms both cooperate and compete in ecosystems. Often changes in one component of an ecosystem will have effects on the entire system that are difficult to predict. The interrelationships and interdependencies of these organisms may generate ecosystems that are stable for hundreds or thousands of years.  DOK 3

SC-HS-4.7.5

Students will:

· predict the consequences of changes in resources to a population;

· select or defend solutions to real-world problems of population control.

Living organisms have the capacity to produce populations of infinite size. However, behaviors, environments and resources influence the size of populations. Models (e.g., mathematical, physical, conceptual) can be used to make predictions about changes in the size or rate of growth of a population.  DOK 3



	Unit 9: Populations & Communities

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	
	
	


	Unit 10:  Environmental Impacts

KY POS, CC, & CRS

(2 weeks)

	SC-H-I-U-1

Human beings are part of the Earth’s ecosystems. Human activities can, deliberately or inadvertently, alter the equilibrium in ecosystems.

SC-H-I-U-2

Unique among organisms, humans have the capability to impact other species on a global scale both directly (e.g. selective breeding, genetic engineering, foreign species introductions) and indirectly (e.g. habitat crowding, pollution, climate change).

SC-H-I-U-3

The appearance of new species always impacts the environment. In some cases this impact can have global and profound significance (e.g. when ancient bacteria transformed the atmosphere to an oxygen-rich environment).

SC-H-I-U-6

Science/technology occasionally provides the means to do questionable things. Decisions about doing these things require exercising a sense of responsibility. Just because something can be done does not mean it should be done.

SC-H-I-S-1

Students will explore ways to eradicate or lessen environmental problems caused by human interaction (e.g., examine programs for habitat restoration or wildlife protection, automotive/industrial emissions standards)

SC-H-I-S-2

Students will investigate changes in ecosystems and propose potential solutions to problems by documenting and communicating solutions to others through multi-media presentations

SC-H-I-S-3

Students will analyze and describe the effects of events (e.g., fires, hurricanes, deforestation, mining, population growth and municipal development) on environments from a variety of perspectives. Use data to propose ways of lessening impacts perceived as negative
SC-H-I-S-5

Students will analyze examples of environmental changes resulting from the introduction, removal, or reintroductions of indigenous or non-indigenous species to an ecosystem. Use information to predict future impacts of similar changes in other ecosystems  DOK 3

SC-H-I-S-7

Students will explore the causes, consequences and possible solutions to persistent, contemporary and emerging global issues relating to environmental quality  DOK 3

SC-HS-4.7.2

Students will:

· evaluate proposed solutions from multiple perspectives to environmental problems caused by human interaction;

· justify positions using evidence/data.

Human beings live within the world's ecosystems. Human activities can deliberately or inadvertently alter the dynamics in ecosystems. These activities can threaten current and future global stability and, if not addressed, ecosystems can be irreversibly affected.  DOK 3



	Unit 10: Environmental Impacts

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	
	
	· I know that humans are a part of the environment and can affect the resilience of the environment.

· I know that renewable resources are natural resources that can be replaced at the same rate at which they are consumed.

· I know that Nonrenewable resources are resources that must form at a rate that is much slower than the rate at which they are consumed.

· I know that Pollution and habitat destruction destroy the resources we need to live, such as the air we breathe, the water we drink and the food we eat.

· I know that air pollution causes respiratory problems for people, results in acid rain, damages the ozone layer and affects global temperature.

· I know that burning fossil fuels increases the amount of CO2 in the atmosphere. Increases in atmospheric CO2 may be responsible for an increase in global temperatures.

· I know that water pollution can come from fertilizers and pesticides used in agriculture and from livestock farms, industrial waste, oil runoff from roads, septic tanks and unlined landfills. 

· I know that soil erosion destroys fertile soil that we need in order to produce food.

· I know that ecosystem disruptions can result in loss of biodiversity, food supplies, potential cures for diseases and the balance of ecosystems that supports all life on earth.

· I know that conservation involves protecting existing natural habitats. Restoration involves cleaning up and restoring damaged habitats.

· I know that we can reduce our use of natural resources, such as water and fossil fuels for energy. We can reuse goods rather than disposing of them. Furthermore, we can recycle waste to help protect the environment. 

· I know that research and technology can help protect our environment by providing cleaner energy sources, better ways to deal with waste and improved methods for cleaning up pollution.

· I know that education makes people more aware of environmental issues and of ways that they can help. Expressing support, or advocating, for efforts to protect the environment can help get more people involved.

I know that careful planning for the future can help us avoid damaging the environment and solve environmental issues that we currently face.


	Course Project/Paper/Enrichment Activity

Basic Understandings 

	SC-H-UD-S-11

Students will identify and investigate areas of current research/innovation in biological science. Make inferences/predictions of the effects of this research on society and/or the environment and support or defend these predictions with scientific data

SC-H-ET-U-13

      Technology affects society because it solves practical problems and serves human needs. 

      Science affects so society by stimulating thought or satisfying curiosity, or by influencing 

views of the world, or by providing knowledge necessary for new technological advances.

SC-H-ET-S-14

Students will describe how science and technology interact. Research and investigate the impact of technology on society and how technological advances have driven scientific research

SC-H-I-S-6

Students will analyze and synthesize research, for questions about, theories and related technologies that have advanced our understanding of interdependence between a scientific law, theory, hypothesis and unsupported supposition/claim

SC-H-I-S-8

Students will investigate controversial scientific proposals (e.g., human cloning, genetic modification of crops, nuclear waste storage), use scientific evidence/data to support or defend a position and debate the ethical merits of implementing the proposed actions

SC-H-I-S-8

Students will investigate controversial scientific proposals (e.g., human cloning, genetic modification of crops, nuclear waste storage), use scientific evidence/data to support or defend a position and debate the ethical merits of implementing the proposed actions




	Course Project/Paper/Enrichment Activity



	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	
	
	


