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OSPI Model Framework
	Biomedical Sciences 1 and 2 (incorporates all IB Bio I/II requirements)

	CIP Code: 260102
	Total Framework Hours:  180-360 (year 2 in blue)

	Course: Biomedical Sciences I/II (meets all IB Bio I/II requirements) (Biomed Option 2)
	 FORMCHECKBOX 
 Exploratory    FORMCHECKBOX 
 Preparatory


	Career Cluster:  Health Science       Cluster Pathway: Biotechnology R and D.       
Date Last  Modified: 02/2010

	Resources and Standards used in Framework Development:  

Written in cooperation with North Shore School District.


	Performance Assessments

	Must be modified by districts to include the performance assessments actually used in the classroom. 
Embedded in all laboratory reports

Worksheets:  two-tailed t-test, Chi-square test



	STANDARDS AND COMPETENCIES

	Standard 1: Statistical Analysis

	

	Competencies C = core, A= advanced
	Total Learning Hours for Unit: 7-8 h per yr

	C-1.1
	Perform basic statistical analyses, including mean, standard deviation, t-test, chi-square test, error bars

	C-1.2
	Explain the difference between correlation and causation.

	

	EALRs,  GLEs,  Math and Science Standards (Taught & Assessed in Standards) 



	Reading

	
	

	Communications

	
	

	Social Studies – Civics

	
	

	Writing

	
	

	Art

	
	

	Science Standards

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQE
	The essence of scientific investigation involves the development of a theory or conceptual model that can generate testable predictions. 

	9-12APPF
	It is important for all citizens to apply science and technology to critical issues that influence society. 

	Mathematics Standards

	
	

	SKILLS

	Leadership: 1.1, 1.4, 2.1

	Employability: 1.1AD, 1.2ABCD, 1.3ABC, 1.4ABC, 1.5ADEF

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work: Understanding, calculating and reporting statistical significance enhances the validity of biomedical research.


	Performance Assessments:

	 (Must be modified by district to reflect performance assessment used in the particular classroom)

Lab reports:  microscope viewing of living and prepared slides of cells; osmosis in plant cells

Biology lab skills: compound microscope use, solution making, wet mount preparation, micromeasurement, uncertainty estimates

Lab portfolio management

Quiz

Inquiry-based cell organelle activity

Exam

	STANDARDS AND COMPETENCIES

	Standard 2 :  Cells

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:  ~ 25

	C-2.1
	Outline and discuss evidence for cell theory

	C-2.2
	Accurately compare and measure relative sizes of cells (including surface area to volume ratio)

	C-2.3
	State that multi cellular organisms show emergent properties

	C-2.4
	Apply understanding of cell differentiation as it relates to stem cell research

	C-2.5
	Outline one therapeutic use of stem cells

	C-2.6
	Draw and label the structure and function of prokaryotic cells

	C-2.7
	Draw and label the structure and function of eukaryotic cells

	C-2.8
	Compare and contrast plant and animal cells

	C-2.9
	Identify cell structures in electron micrographs of prokaryotic and eukaryotic cells

	C-2.10
	Draw and label a diagram to show the structure of membranes, including the amphipathic nature of phospholipids

	C-2.11
	List the functions of membrane proteins

	C-2.12
	Explain membrane transport, including osmosis, simple & facilitated diffusion, active transport and endo- and exocytosis

	C-2.13
	Outline the stages in the cell cycle, including interphase, mitosis and cytokinesis

	C-2.14
	State that tumors (cancers) are the result of uncontrolled cell division and that these can occur in any organ or tissue

	C-2.15
	State that growth, embryonic development, tissue repair and asexual reproduction involve mitosis

	

	EALRs,  GLEs,  Math and Science Standards (Taught & Assessed in Standards) 



	Reading

	
	

	Communications

	
	

	Social Studies - Civics

	
	

	Writing

	
	

	Art

	
	

	Science Standards

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12SYSD
	Systems can be changing or in equilibrium. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQD
	The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 

	9-12APPA
	Science affects society and cultures by influencing the way many people think about themselves, others, and the environment. Society also affects science by its prevailing views about what is important to study and by deciding what research will be funded. 

	9-12APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies. 

	9-12APPE
	Perfect solutions do not exist. All technological solutions involve trade-offs in which decisions to include more of one quality means less of another. All solutions involve consequences, some intended, others not. 

	9-12APPF
	It is important for all citizens to apply science and technology to critical issues that influence society. 

	9-11LS1C
	Cells contain specialized parts for determining essential functions such as regulation of cellular activities, energy capture and release, formation of proteins, waste disposal, the transfer of information, and movement. 

	9-11LS1D
	The cell is surrounded by a membrane that separates the interior of the cell from the outside world and determines which substances may enter and which may leave the cell. 

	9-11LS1H
	Genes are carried on chromosomes. Animal cells contain two copies of each chromosome with genetic information that regulate body structure and functions. Cells divide by a process called mitosis, in which the genetic information is copied so that each new cell contains exact copies of the original chromosomes. 

	Mathematics Standards

	
	

	SKILLS

	Leadership: 1.3, 1.4, 1.6, 2.1, 2.8, 3.4

	Employability: 1.1AD, 1.2ABCD, 1.3AB, 1.4ABC, 1.5AF

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work: Research on stem cells and cancer is important to biomedical sciences. Keeping accurate records, creating a safe environment, and understanding basic laboratory procedures will increase marketability as a potential employee.


	Performance Assessments:  

	 (Must be modified by district to reflect performance assessment used in the particular classroom)

Lab reports:  enzyme activity

Biology lab skills: stereomicroscope use, experimental design

Lab portfolio management

Quiz

Inquiry-based protein modeling exercises

Exam



	STANDARDS AND COMPETENCIES

	Standard 3:   Biomolecules

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:  ~ 21 

	C-3.1
	Identify and state roles for elements most critical for life

	C-3.2
	Explain the chemistry of water as it relates to living systems

	C-3.3
	Distinguish between organic and inorganic compounds

	C-3.4
	Identify monomers and key functions of the four basic classes of polymers (proteins, lipids, carbohydrates and nucleic acids)

	C-3.5
	Outline the role of dehydration synthesis and hydrolysis in relationships between monomers and polymers

	C-3.6
	Explain how enzymes work using the following concepts:  active site, substrate, product, enzyme-substrate specificity, and denaturation

	C-3.7
	Explain how temperature, salt concentration, and pH affect enzymes

	C-3.8
	Explain the effect of enzymes on activation energy of chemical reactions

	C-3.9
	Explain the difference between competitive and non-competitive inhibition of enzymes, including the concept of allostery

	A-3.1
	Explain the four levels of protein structure, indicating the significance of each level

	A-3.2
	State four functions of proteins, including one fibrous protein example and one globular protein example

	A-3.3
	State that metabolic pathways depend on enzyme-catalyzed reactions

	A-3.4
	Describe the induced fit model for enzyme function

	EALRs,  GLEs,  Math and Science Standards (Taught & Assessed in Standards) 
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	Social Studies - Civics

	
	

	Writing
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	Science Standards

	9-12SYSA
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system. Positive feedback increases the disturbance to a system. Negative feedback reduces the disturbance to a system. 

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12SYSD
	Systems can be changing or in equilibrium. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQD
	The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation. 

	9-12INQE
	The essence of scientific investigation involves the development of a theory or conceptual model that can generate testable predictions. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 

	9-12INQG
	Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings. 

	9-12INQH
	Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information. 

	9-12APPA
	Science affects society and cultures by influencing the way many people think about themselves, others, and the environment. Society also affects science by its prevailing views about what is important to study and by deciding what research will be funded. 

	9-12APPB
	The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions. 

	9-12APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design. 

	9-11LS1F
	All of the functions of the cell are based on chemical reactions. Food molecules are broken down to provide the energy and the chemical constituents needed to synthesize other molecules. Breakdown and synthesis are made possible by proteins called enzymes. 

Some of these enzymes enable the cell to store energy in special chemicals, such as ATP, that are needed to drive the many other chemical reactions in a cell. 

	9-11PS2E
	Molecular compounds are composed of two or more elements bonded together in a fixed proportion by sharing electrons between atoms, forming covalent bonds. Such compounds consist of well-defined molecules. Formulas of covalent compounds represent the types and number of atoms of each element in each molecule. 

	9-11PS2F
	All forms of life are composed of large molecules that contain carbon. Carbon atoms bond to one another and other elements by sharing electrons, forming covalent bonds. Stable molecules of carbon have four covalent bonds per carbon atom. 


	Mathematics Standards

	
	

	SKILLS

	Leadership: 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2.1, 2.6, 2.8, 3.4

	Employability: 1.1ACD, 1.2ABC, 1.3ABC, 1.4ABC, 1.5ADEF

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Performance Assessments:

	 (Must be modified by district to reflect performance assessment used in the particular classroom)

Lab reports:  DNA isolation, bacterial transformation

Biology lab skills:  micropipette use, DNA isolation, centrifuge use, sterile technique, basic microbiology techniques, bacterial transformation

Lab portfolio management

Quiz

Kinesthetic modeling (dance) of protein synthesis 

Exam

	STANDARDS AND COMPETENCIES

	Standard 4:  DNA Science 

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:  ~ 19

	C-4.1
	Outline DNA nucleotide and RNA nucleotide structure, including the names of the bases for each

	C-4.2
	Describe the structure of DNA, including hydrogen bonds between complementary base pairs and covalent bonds within the backbones

	C-4.3
	Explain the mechanics and significance of semi-conservative DNA replication

	C-4.4
	Explain the mechanics and significance of DNA transcription

	C-4.5
	Explain the mechanics and significance of translation

	A-4.1
	Outline the structure and function of nucleosomes

	A-4.2
	Describe the processing of eukaryotic RNA 

	A-4.3
	Explain the roles of key enzymes involved in DNA replication

	A-4.4
	Distinguish between the sense and antisense strands of DNA

	A-4.5
	Explain the roles of the promoter region, RNA polymerase, and the terminator in transcription 

	A-4.6
	Explain amino acid activation

	A-4.7
	Describe the structure and function of ribosomes

	A-4.8
	Describe the universal genetic code in terms of codons composed of triplets of bases, including start and stop codons

	A-4.9
	Explain the difference between free and bound ribosomes

	

	EALRs,  GLEs,  Math and Science Standards (Taught & Assessed in Standards) 
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	Science Standards

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 

	9-12INQG
	Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings. 

	9-12APPA
	Science affects society and cultures by influencing the way many people think about themselves, others, and the environment. Society also affects science by its prevailing views about what is important to study and by deciding what research will be funded. 

	9-12APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies. 

	9-12APPE
	Perfect solutions do not exist. All technological solutions involve trade-offs in which decisions to include more of one quality means less of another. All solutions involve consequences, some intended, others not. 

	9-12APPF
	It is important for all citizens to apply science and technology to critical issues that influence society. 

	9-11LS1E
	The genetic information responsible for inherited characteristics is encoded in the DNA molecules in chromosomes. DNA is composed of four subunits (A,T,C,G). The sequence of subunits in a gene specifies the amino acids needed to make a protein. Proteins express inherited traits (e.g., eye color, hair texture) and carry out most cell function. 


	9-11LS1G
	Cells use the DNA that forms their genes to encode enzymes and other proteins that allow a cell to grow and divide to produce more cells, and to respond to the environment. 

	9-11LS3A
	Biological evolution is due to: (1) genetic variability of offspring due to mutations and genetic recombination, (2) the potential for a species to increase its numbers, (3) a finite supply of resources, and (4) natural selection by the environment for those offspring better able to survive and produce offspring. 

	9-11LS3B
	Random changes in the genetic makeup of cells and organisms (mutations) can cause changes in their physical characteristics or behaviors. If the genetic mutations occur in eggs or sperm cells, the changes will be inherited by offspring. While many of these changes will be harmful, a small minority may allow the offspring to better survive and reproduce. 

	Mathematics Standards

	
	

	SKILLS

	Leadership: 1.1, 1.3, 1.4, 1.6, 2.1, 2.4, 2.8, 3.4

	Employability: 1.1ACD, 1.2ABCD, 1.3AB, 1.4ABC, 1.5ADEF

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work: Understanding the basics of DNA is relevant to all entry-level biomedical professions.  In addition, the ability to use DNA technology to perform research procedures is prevalent and growing in the biomedical field. Keeping accurate records, creating a safe environment, and understanding basic laboratory procedures will increase marketability as a potential employee.



	Performance Assessments:  

	 (Must be modified by district to reflect performance assessment used in the particular classroom)

Lab reports:  rate of cellular respiration, comparison of relative rates of photosynthesis and cellular respiration

Biology lab skills: data logging software/hardware (e.g. Vernier CO2 gas probes), respirometer use, chlorophyll extraction, chromatography, and spectrophotometer use, vacuum-filtration of spinach leaf disks, experiment design

Lab portfolio management 

Quizzes (2)

Inquiry-based fermentation project

Exam

	STANDARDS AND COMPETENCIES

	Standard 5:  Metabolism

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:  ~ 28

	C-5.1
	Explain the significance of cell respiration

	C-5.2
	Explain the significance of fermentation

	C-5.3
	Explain the significance of photosynthesis

	C-5.4
	Describe the roles of photosynthetic pigments in light absorption, including absorption and action spectra

	C-5.5
	Compare and contrast the light-dependent and light-independent reactions of photosynthesis

	C-5.6
	Measure the rate of photosynthesis, including the effects of temperature, light intensity and carbon dioxide concentration

	A-5.1
	Explain the role of oxidation-reduction in respiration and photosynthesis

	A-5.2
	Outline the process of glycolysis

	A-5.3
	Explain the relationship between structure and function in mitochondria and chloroplasts 

	A-5.4
	Outline the processes of the link reaction, Kreb’s cycle, and electron transport chain

	A-5.5
	Explain oxidative phosphorylation and photophosphorylation in terms of chemiosmosis

	A-5.6
	Outline the processes of the light-dependent and light-independent reactions

	

	EALRs,  GLEs,  Math and Science Standards (Taught & Assessed in Standards) 
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	Science Standards

	9-12SYSA
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system. Positive feedback increases the disturbance to a system. Negative feedback reduces the disturbance to a system. 

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12SYSD
	Systems can be changing or in equilibrium. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQD
	The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation. 

	9-12INQE
	The essence of scientific investigation involves the development of a theory or conceptual model that can generate testable predictions. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 

	9-12INQG
	Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings. 

	9-12INQH
	Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information. 

	9-12APPB
	The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions. 

	9-12APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design. 

	9-12APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies. 

	9-11LS1A
	Carbon-containing compounds are the building blocks of life. Photosynthesis is the process that plant cells use to combine the energy of sunlight with molecules of carbon dioxide and water to produce energy-rich compounds that contain carbon (food) and release oxygen. 

	9-11LS1B
	The gradual combustion of carbon-containing compounds within cells, called cellular respiration, provides the primary energy source of living organisms; the combustion of carbon by burning of fossil fuels provides the primary energy source for most of modern society. 

	9-11LS1F
	All of the functions of the cell are based on chemical reactions. Food molecules are broken down to provide the energy and the chemical constituents needed to synthesize other molecules. Breakdown and synthesis are made possible by proteins called enzymes. 

Some of these enzymes enable the cell to store energy in special chemicals, such as ATP, that are needed to drive the many other chemical reactions in a cell. 

	9-11PS2G
	Chemical reactions change the arrangement of atoms in the molecules of substances. Chemical reactions release or acquire energy from their surroundings and result in the formation of new substances. 

	
	

	Mathematics Standards

	
	

	SKILLS

	Leadership: 1.1, 1.3, 1.4, 1.5, 1.6, 2.1, 2.4, 2.6, 2.8, 3.4

	Employability: 1.1ACD, 1.2ABCD, 1.3ABC, 1.4ABC, 1.5ADEF

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work: Understanding metabolic interplay is critical to maintaining homeostasis, a concept vital to health. The ability to independently initiate, design, and complete an experiment is key in employability. Keeping accurate records, creating a safe environment, and understanding basic laboratory procedures will increase marketability as a potential employee.


	Performance Assessments:  

	(Must be modified by district to reflect performance assessment used in the particular classroom)

Lab reports:  Fruit fly genetic cross; detection of genetic modification in corn products

Biology lab skills:  fruit fly culture; stereomicroscope use, techniques for scoring flies, micropipet use, DNA isolation, microcentrifuge use, polymerase chain reaction (PCR), horizontal agarose gel electrophoresis, gel documentation and analysis

Lab portfolio management

Quiz

Meiosis modeling exercise

Genetics problem sets

Application of decision making model to bioethics case study

Exam

	STANDARDS AND COMPETENCIES

	C-6 Standard:  Genetics and Genetic Engineering

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:  ~ 31

	C-6.1
	Properly use a working vocabulary of genetics, including gene, allele, genome, homologous chromosomes, sister chromatids, genotype, phenotype, dominant, recessive, homozygous, heterozygous, trait, variation, carrier, sex (X) linkage, etc.

	C-6.2
	Explain the consequence of mutation

	C-6.3
	Outline the process of meiosis, including the consequence of nondisjunction 

	C-6.4
	Describe how pedigree analysis, karyotyping, polymerase chain reaction (PCR), and gel electrophoresis may be used in genetic testing and DNA profiling

	C-6.5
	Solve genetics problems, including autosomal and X-linked monohybrid and dihybrid crosses

	C-6.6
	Describe ABO blood groups as an example of codominance and multiple alleles

	C-6.7
	Describe the role of sex chromosomes in gender determination in humans

	C-6.8
	Outline the process and significance of transformation to genetic engineering

	C-6.9
	Discuss the potential benefits and risks associated with genetic modification

	C-6.10
	Discuss the science and ethics of therapeutic cloning 

	A-6.1
	Explain the relationship between key steps in meiosis and Mendel’s laws

	A-6.2
	Explain how meiosis results in an effectively infinite genetic variety of gametes

	A-6.3
	Solve a problem involving two linked genes using a test cross

	A-6.4
	Explain the role of polygenic inheritance in continuous variation (e.g. height, skin color)

	

	EALRs,  GLEs,  Math and Science Standards (Taught & Assessed in Standards) 
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	Science Standards

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQD
	The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation. 

	9-12INQE
	The essence of scientific investigation involves the development of a theory or conceptual model that can generate testable predictions. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 

	9-12INQG
	Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings. 

	9-12INQH
	Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information. 

	9-12APPA
	Science affects society and cultures by influencing the way many people think about themselves, others, and the environment. Society also affects science by its prevailing views about what is important to study and by deciding what research will be funded. 

	9-12APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies. 

	9-12APPE
	Perfect solutions do not exist. All technological solutions involve trade-offs in which decisions to include more of one quality means less of another. All solutions involve consequences, some intended, others not. 

	9-12APPF
	It is important for all citizens to apply science and technology to critical issues that influence society. 

	9-11LS1E
	The genetic information responsible for inherited characteristics is encoded in the DNA molecules in chromosomes. DNA is composed of four subunits (A,T,C,G). The sequence of subunits in a gene specifies the amino acids needed to make a protein. Proteins express inherited traits (e.g., eye color, hair texture) and carry out most cell function. 

	9-11LS1G
	Cells use the DNA that forms their genes to encode enzymes and other proteins that allow a cell to grow and divide to produce more cells, and to respond to the environment. 

	9-11LS1H
	Genes are carried on chromosomes. Animal cells contain two copies of each chromosome with genetic information that regulate body structure and functions. Cells divide by a process called mitosis, in which the genetic information is copied so that each new cell contains exact copies of the original chromosomes. 

	9-11LS1I
	Egg and sperm cells are formed by a process called meiosis in which each resulting cell contains only one representative chromosome from each pair found in the original cell. Recombination of genetic information during meiosis scrambles the genetic information, allowing for new genetic combinations and characteristics in the offspring. Fertilization restores the original number of chromosome pairs and reshuffles the genetic information, allowing for variation among offspring. 

	9-11LS3A
	Biological evolution is due to: (1) genetic variability of offspring due to mutations and genetic recombination, (2) the potential for a species to increase its numbers, (3) a finite supply of resources, and (4) natural selection by the environment for those offspring better able to survive and produce offspring. 

	9-11LS3B
	Random changes in the genetic makeup of cells and organisms (mutations) can cause changes in their physical characteristics or behaviors. If the genetic mutations occur in eggs or sperm cells, the changes will be inherited by offspring. While many of these changes will be harmful, a small minority may allow the offspring to better survive and reproduce. 

	9-11PS1G
	Electrical force is a force of nature independent of gravity that exists between charged objects. Opposite charges attract while like charges repel. 

	Mathematics Standards
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	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work:  Understanding principles of inheritance and applications of genetic engineering provide a foundation for biomedical technology in future research. Being able to make thoughtful decisions based upon all information provided. Keeping accurate records, creating a safe environment, and understanding basic laboratory procedures will increase marketability as a potential employee.


	Performance Assessments:  

	 (Must be modified by district to reflect performance assessment used in the particular classroom)

Quiz

Student designed/directed presentations

Exam

	STANDARDS AND COMPETENCIES

	Standard 7:  Defense Against Infectious Disease

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:  ~ 22

	C-7.1
	Explain the role of nonspecific defenses in preventing infection

	C-7.2
	Describe the roles of antigens and antibodies in an immune response

	C-7.3
	Explain why antibiotics are effective against bacterial pathogens but not against viral pathogens

	C-7.4
	Outline the effects of HIV on the immune system

	A-7.1
	Describe the process of blood clotting

	A-7.2
	Explain the role of specific defenses in combating infection, including clonal selection and memory cell generation

	A-7.3
	Describe the production of monoclonal antibodies and their use in diagnosis and treatment

	A-7.4
	Explain the principle of vaccination, including benefits and risks

	

	EALRs,  GLEs,  Math and Science Standards (Taught & Assessed in Standards) 
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	ScienceStandards

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12SYSD
	Systems can be changing or in equilibrium. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 



	9-12INQH
	Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information. 

	9-12APPA
	Science affects society and cultures by influencing the way many people think about themselves, others, and the environment. Society also affects science by its prevailing views about what is important to study and by deciding what research will be funded. 

	9-12APPE
	Perfect solutions do not exist. All technological solutions involve trade-offs in which decisions to include more of one quality means less of another. All solutions involve consequences, some intended, others not. 

	9-12APPF
	It is important for all citizens to apply science and technology to critical issues that influence society. 

	Mathematics Standards

	
	

	SKILLS

	Leadership: 1.1, 1.3, 1.4, 1.5, 1.6, 2.1, 2.2, 2.3, 2.4, 2.6, 2.8, 3.4

	Employability: 1.1ABCD, 1.2ABC, 1.3ABC, 1.5ABDEF

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work: Understanding immunology is key to future discovery, treatment, and cure of diseases. The ability to independently initiate, design, and complete a presentation is key in employability.




	Performance Assessments:  

	 (Must be modified by district to reflect performance assessment used in the particular classroom)

Lab reports:  population growth in aquatic duckweed plants, symbiosis in lichens, field study at local tide pools

Biology lab skills:  aquatic plant culture, experiment design, compound and stereomicroscope use

Lab portfolio management

Quiz

Data analysis of primary literature (topic:  global warming and the arctic)

Exam

	STANDARDS AND COMPETENCIES

	Standard 8:  Ecology and Classification

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:  ~ 26

	C-8.1
	Distinguish between autotrophs and heterotrophs (consumers and decomposers)

	C-8.2
	Construct and analyze a food web for a community, identifying component trophic levels

	C-8.3
	Explain that energy flow in an ecosystem enters as light from the sun, is transformed from organism to organism with about 10% efficiency, and exits as heat

	C-8.4
	State that energy flow is unidirectional while nutrients are recycled by decomposers

	C-8.5
	Explain the origin and consequences of the enhanced greenhouse effect

	C-8.6
	Outline the consequences of a global temperature rise on arctic ecosystems

	C-8.7
	Outline how population size is affected by natality, immigration, mortality and emigration

	C-8.8
	Compare and contrast exponential growth and sigmoidal growth

	C-8.9
	Describe factors that limit population growth

	C-8.10
	Explain the tenets of Darwinian evolution by natural selection using antibiotic resistance as an example

	C-8.11
	List the seven levels of the classification hierarchy, giving a named example

	C-8.12
	Apply a dichotomous key for a group of up to eight organisms
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	Science Standards

	9-12SYSA
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system. Positive feedback increases the disturbance to a system. Negative feedback reduces the disturbance to a system. 

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12SYSD
	Systems can be changing or in equilibrium. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQD
	The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation. 

	9-12INQE
	The essence of scientific investigation involves the development of a theory or conceptual model that can generate testable predictions. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 

	9-12INQG
	Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings. 

	9-12INQH
	Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information. 

	9-12APPA
	Science affects society and cultures by influencing the way many people think about themselves, others, and the environment. Society also affects science by its prevailing views about what is important to study and by deciding what research will be funded. 

	9-12APPB
	The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions. 

	9-12APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design. 

	9-12APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies. 

	9-12APPE
	Perfect solutions do not exist. All technological solutions involve trade-offs in which decisions to include more of one quality means less of another. All solutions involve consequences, some intended, others not. 

	9-12APPF
	It is important for all citizens to apply science and technology to critical issues that influence society. 

	9-11LS1B
	The gradual combustion of carbon-containing compounds within cells, called cellular respiration, provides the primary energy source of living organisms; the combustion of carbon by burning of fossil fuels provides the primary energy source for most of modern society. 

	9-11LS2A
	Matter cycles and energy flows through living and nonliving components in ecosystems. The transfer of matter and energy is important for maintaining the health and sustainability of an ecosystem. 

	9-11LS2B
	Living organisms have the capacity to produce very large populations. Population density is the number of individuals of a particular population living in a given amount of space. 

	9-11LS2C
	Population growth is limited by the availability of matter and energy found in resources, the size of the environment, and the presence of competing and/or predatory organisms. 

	9-11LS2D
	Scientists represent ecosystems in the natural world using mathematical models. 

	9-11LS2E
	Interrelationships of organisms may generate ecosystems that are stable for hundreds or thousands of years. Biodiversity refers to the different kinds of organisms in specific ecosystems or on the planet as a whole. 

	9-11LS2F
	The concept of sustainable development supports adoption of policies that enable people to obtain the resources they need today without limiting the ability of future generations to meet their own needs. Sustainable processes include substituting renewable for nonrenewable resources, recycling, and using fewer resources. 

	9-11LS3A
	Biological evolution is due to: (1) genetic variability of offspring due to mutations and genetic recombination, (2) the potential for a species to increase its numbers, (3) a finite supply of resources, and (4) natural selection by the environment for those offspring better able to survive and produce offspring. 

	9-11LS3E
	Biological classifications are based on how organisms are related, reflecting their evolutionary history. Scientists infer relationships from physiological traits, genetic information, and the ability of two organisms to produce fertile offspring. 

	9-11ES2C
	Earth is a system that contains a fixed amount of each stable chemical element existing in different chemical forms. Each element on Earth moves among reservoirs in the solid Earth, oceans, atmosphere, and organisms as part of biogeochemical cycles driven by energy from Earth’s interior and from the Sun. 

	9-11ES2D
	The earth does not have infinite resources; increasing human consumption places severe stress on the natural processes that renew some resources and it depletes those resources that cannot be renewed. 

	9-11ES3D
	Data gathered from a variety of methods have shown that Earth has gone through a number of periods when Earth was much warmer and much colder than today. 
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	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work:  Understanding interrelationships within natural systems provides perspective for examining human systems. The ability to independently initiate, design, and complete an experiment is key in employability. Keeping accurate records, creating a safe environment, and understanding basic laboratory procedures will increase marketability as a potential employee.


	Performance Assessments:  

	 (Must be modified by district to reflect performance assessment used in the particular classroom)

Lab reports:  making and staining of thin sections of plant stems, compound microscope viewing of prepared plant tissue slides, measurement of transpiration from plant shoots, dicot flower dissection, dicot seed dissection

Biology lab skills:  microtome operation (to section plant stems), vital staining of plant tissue, compound microscope use, potometer construction, data logging software/hardware (e.g. Vernier gas pressure sensors), stereomicroscope use, basic dissection technique, experiment design

Lab portfolio management 

Quiz

Plant diversity stations activity

Exam

	STANDARDS AND COMPETENCIES

	Standard 9:  Plant Science (Includes share of Year 1 review for IB exam)

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:  ~ 44

	A-9.1
	Describe the distribution and functions of tissues in the root, stem and leaf of a dicotyledonous (dicot) plant

	A-9.2
	Compare and contrast monocots and dicots

	A-9.3
	Identify modifications of roots, stems and leaves for different functions

	A-9.4
	Explain the roles of apical meristems, lateral meristems, and auxin in plant growth

	A-9.5
	Explain the processes of water and mineral uptake by the root system

	A-9.6
	Explain the cohesion-tension model of transpiration in xylem

	A-9.7
	Describe how environmental factors, often mediated by stress hormones, affect the rate of transpiration

	A-9.8
	Explain the pressure flow model of sugar transport in phloem

	A-9.9
	Outline the structure and function of flower parts in a animal-pollinated dicot

	A-9.10
	Describe the life cycle of dicot, including pollination, double fertilization and seed dispersal

	A-9.11
	Explain the conditions needed for the germination of a typical seed

	A-9.12
	Outline the metabolic processes during germination of a starchy seed, including the role of gibberellin

	A-9.13
	Explain how flowering is controlled in long-day and short-day plants, including the role of phytochrome
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	Science Standards

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12SYSD
	Systems can be changing or in equilibrium. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQD
	The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation. 

	9-12INQE
	The essence of scientific investigation involves the development of a theory or conceptual model that can generate testable predictions. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 

	9-12INQG
	Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings. 

	9-12INQH
	Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information. 

	9-12APPB
	The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions. 

	9-12APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design. 

	9-12APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies. 

	Mathematics Standards

	
	

	SKILLS

	Leadership: 1.1, 1.3, 1.4, 1.5, 1.6, 2.1, 2.4, 2.6, 2.8, 3.4

	Employability: 1.1ACD, 1.2ABCD, 1.3ABC, 1.4ABC, 1.5ADEF

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work:  The ability to use technology to perform research procedures is prevalent and growing in the biomedical field. The ability to independently initiate, design, and complete an experiment is key in employability. Keeping accurate records, creating a safe environment, and understanding basic laboratory procedures will increase marketability as a potential employee.



	Performance Assessments:  

	(Must be modified by district to reflect performance assessment used in the particular classroom)

Lab reports:  Gel electrophoresis of conserved fish muscle proteins, primate behavior observation

Biology lab skills:  Micropipet use, protein extraction, horizontal hi-res agarose gel electrophoresis, protein gel staining, gel documentation and analysis, ethogram and activity budget construction for use on captive non-human primates

Lab portfolio management

Quiz

Evolution evidence stations activity

Modeling radiometric dating activity

Population genetics problem set

Inquiry-based cladogram construction; includes use of protein data base

Model hominid skulls comparison activity

Exam

	STANDARDS AND COMPETENCIES

	C-10 Standard:  Evolution – (option D), (Includes share of Year 1 review for IB exam)

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit: ~ 34

	C-10.1
	Describe how life may have originated spontaneously on Earth, including abiotic synthesis of organic molecules, assembly of polymers, the origin of self-replicating molecules (e.g. RNA), and packaging of said molecules in membranes 

	C-10.2
	Outline the experiments of Miller and Urey into the origin of organic compounds

	C-10.3
	Discuss possible locations where conditions would have allowed the synthesis of organic compounds

	C-10.4
	Discuss the endosymbiotic theory for the origin of eukaryotes

	C-10.5
	Discuss the definition of the term ‘species’

	C-10.6
	Compare and contrast allopatric and sympatric speciation

	C-10.7
	Discuss the pace of evolution, including gradualism and punctuated equilibrium

	C-10.8
	Outline a method for dating rocks and fossils using radioisotopes, and use decay curves to estimate approximate age 

	C-10.9
	Outline the trends illustrated by significant hominid fossils

	C-10.10
	Explain how evolution involves a change in allele frequencies in a population’s gene pool 

	C-10.11
	Calculate allele, genotype and phenotype frequencies for two alleles of a gene using the Hardy-Weinberg equation

	C-10.12
	State the assumptions made when using the Hardy-Weinberg equation

	C-10.13
	Explain the biochemical evidence provided by the universality of DNA and protein structures for the common ancestry of living organisms

	C-10.14
	Distinguish between analogous and homologous characteristics

	C-10.15
	Construct and analyze a simple cladogram to show phylogenetic relationships
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	Science Standards

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12SYSD
	Systems can be changing or in equilibrium. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQD
	The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 

	9-12INQG
	Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings. 

	9-12INQH
	Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information. 

	9-12APPA
	Science affects society and cultures by influencing the way many people think about themselves, others, and the environment. Society also affects science by its prevailing views about what is important to study and by deciding what research will be funded. 

	9-12APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies. 

	9-12APPE
	Perfect solutions do not exist. All technological solutions involve trade-offs in which decisions to include more of one quality means less of another. All solutions involve consequences, some intended, others not. 

	9-12APPF
	It is important for all citizens to apply science and technology to critical issues that influence society. 

	9-11LS2B
	Living organisms have the capacity to produce very large populations. Population density is the number of individuals of a particular population living in a given amount of space. 

	9-11LS3A
	Biological evolution is due to: (1) genetic variability of offspring due to mutations and genetic recombination, (2) the potential for a species to increase its numbers, (3) a finite supply of resources, and (4) natural selection by the environment for those offspring better able to survive and produce offspring. 

	9-11LS3B
	Random changes in the genetic makeup of cells and organisms (mutations) can cause changes in their physical characteristics or behaviors. If the genetic mutations occur in eggs or sperm cells, the changes will be inherited by offspring. While many of these changes will be harmful, a small minority may allow the offspring to better survive and reproduce. 

	9-11LS3C
	The great diversity of organisms is the result of more than 3.5 billion years of evolution that has filled available ecosystem niches on Earth with life forms. 

	9-11LS3D
	The fossil record and anatomical and molecular similarities observed among diverse species of living organisms provide evidence of biological evolution. 

	9-11LS3E
	Biological classifications are based on how organisms are related, reflecting their evolutionary history. Scientists infer relationships from physiological traits, genetic information, and the ability of two organisms to produce fertile offspring. 

	9-11PS1G
	Electrical force is a force of nature independent of gravity that exists between charged objects. Opposite charges attract while like charges repel. 

	9-11PS2J
	The number of neutrons in the nucleus of an atom determines the isotope of the element. Radioactive isotopes are unstable and emit particles and/or radiation. Though the timing of a single nuclear decay is unpredictable, a large group of nuclei decay at a predictable rate, making it possible to estimate the age of materials that contain radioactive isotopes. 

	9-11ES3B
	Geologic time can be estimated by several methods (e.g., counting tree rings, observing rock sequences, using fossils to correlate sequences at various locations, and using the known decay rates of radioactive isotopes present in rocks to measure the time since the rock was formed). 

	9-11ES3C
	Evidence for one-celled forms of life—the bacteria—extends back billions of years. The appearance of life on Earth caused dramatic changes in the composition of Earth's atmosphere, which did not originally contain oxygen. 
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	SKILLS

	Leadership: 1.1, 1.3, 1.4, 1.5, 1.6, 2.1, 2.4, 2.6, 2.8, 3.1, 3.2, 3.4, 3.6 

	Employability: 1.1ACD, 1.2ABCD, 1.3AB, 1.4ABC, 1.5ABDEF

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work: The ability to discuss controversial topics from an evidence-based perspective while remaining professional increases employability and respect for the profession. The ability to understand and access databanks is a skill gained in the advancement of research in human diseases. Keeping accurate records, creating a safe environment, and understanding basic laboratory procedures will increase marketability as a potential employee.


	Performance Assessments:

	 (Must be modified by district to reflect performance assessment used in the particular classroom)

Lab reports:  Microscope viewing and sketching prepared slides of male and female reproductive tissue, testing stomach enzyme activity, measuring lung capacities, preserved sheep heart dissection, detecting asparagus breakdown compounds in urine                                                                                                   

Biology lab skills:  Compound microscope use, portable spirometer use, dissection technique, measuring heart rate and blood pressure, experiment design

Lab portfolio management

Quizzes

Kinesthetic student-centered menstrual cycle symphony 

Student designed/directed presentations

Exam

	STANDARDS AND COMPETENCIES

	Standard 11:  Human Health and Physiology:  digestion, transport, gas exchange, homeostasis, reproduction, muscles and movement, and kidneys. (Includes share of Year 1 review for IB exam)

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit: ~ 56

	C-11.1
	Appropriately use common medical terminology, to include planes of body, body cavities, and directional terms

	C-11.2
	Explain the role of enzymes in the digestion of large molecules

	C-11.3
	State the source, substrates, products and optimum pH of a digestive enzyme

	C-11.4
	Outline the structure and function of the organs of the digestive system

	C-11.5
	Explain how villus surface area contributes to nutrient absorption

	C-11.6
	Outline the structure and function of the parts of the circulatory system

	C-11.7
	State that the coronary arteries supply heart muscle with oxygen and nutrients

	C-11.8
	Explain the control of the heartbeat

	C-11.9
	Describe the components of blood and the substances transported by the blood

	C-11.10
	Outline the structure and function of the parts of the respiratory system

	C-11.11
	Explain the need for, and mechanism of, ventilation in the lungs

	C-11.12
	Describe the features of alveoli that adapt them to gas exchange 

	C-11.13
	Explain how homeostasis is regulated by both the nervous and endocrine systems

	C-11.14
	Describe examples of homeostatic control, including blood pH, carbon dioxide concentration, blood glucose level, and body temperature

	C-11.15
	Explain how negative feedback mechanisms regulate homeostasis

	C-11.16
	Outline the structure and function of the parts of the male and female reproductive systems

	C-11.17
	Outline the role of hormones in the menstrual cycle as they relate to the coordination of ovulation and endometrial thickening.  

	C-11.18
	Outline the role of hormones in spermatogenesis

	C-11.19
	Discuss the process and ethical issues associated with in vitro fertilization (IVF).

	A-11.1
	Annotate light micrographs of ovary and testis tissue

	A-11.2
	Compare and contrast spermatogenesis and oogenesis

	A-11.3
	Describe the process of fertilization, including blocks to polyspermy

	A-11.4
	Outline embryonic development, including the roles of HCG

	A-11.5
	Outline key events in fetal development and birth, including the role of the placenta, the amniotic sac, and oxytocin 

	A-11.6
	Outline the structure and function of the human elbow joint 

	A-11.7
	Compare the movements of the hip joint and the knee joint 

	A-11.8
	Outline the structure and function of a striated muscle fiber

	A-11.9
	Describe the sliding filament model for muscle contraction

	A-11.10
	Outline the structure and function of the parts of the kidney

	A-11.11
	Outline the structure and function of the parts of a nephron 

	A-11.12
	Explain the role of antidiuretic hormone (ADH) in maintaining the water balance of the blood

	EALRs,  GLEs,  Math and Science Standards (Taught & Assessed in Standards) 



	Reading

	
	

	Communications

	
	

	Social Studies - Civics

	
	

	Writing

	
	

	Art

	
	

	Science Standards

	9-12SYSA
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system. Positive feedback increases the disturbance to a system. Negative feedback reduces the disturbance to a system. 

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12SYSD
	Systems can be changing or in equilibrium. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQD
	The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation. 

	9-12INQE
	The essence of scientific investigation involves the development of a theory or conceptual model that can generate testable predictions. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 

	9-12INQG
	Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings. 

	9-12INQH
	Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information. 

	9-12APPA
	Science affects society and cultures by influencing the way many people think about themselves, others, and the environment. Society also affects science by its prevailing views about what is important to study and by deciding what research will be funded. 

	9-12APPB
	The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions. 

	9-12APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design. 

	9-12APPE
	Perfect solutions do not exist. All technological solutions involve trade-offs in which decisions to include more of one quality means less of another. All solutions involve consequences, some intended, others not. 

	9-12APPF
	It is important for all citizens to apply science and technology to critical issues that influence society. 

	Mathematics Standards

	
	

	SKILLS

	Leadership: 1.1, 1.3, 1.4, 1.5, 1.6, 2.1, 2.2, 2.3, 2.4, 2.6, 2.7, 2.8, 3.4

	Employability: 1.1ABCD, 1.2ABCD, 1.3ABC, 1.4ABC, 1.5ABDEF

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work:  Basic understanding of how the body works is critical to further study and/or employment in the biomedical sciences. The ability to independently initiate, design, and complete a project is key to employability. The ability to independently initiate, design, and complete an experiment is key in employability. Keeping accurate records, creating a safe environment, and understanding basic laboratory procedures will increase marketability as a potential employee.


	Performance Assessments:  

	 (Must be modified by district to reflect performance assessment used in the particular classroom)

Lab reports:  Knee jerk and pupillary reflex lab, fresh bovine eye dissection, 

Biology lab skills:  Eliciting knee jerk reflex with reflex hammer, eliciting pupil reflex with light, data logging software/hardware (e.g. Vernier motion detector probes), experiment design, dissection technique

Lab portfolio management 

Quiz

Modeling nerve impulse transmission and speed

Animal behavior scavenger hunt activity

Data analysis of primary literature (topic: animal behavior experiments)

Exam

	STANDARDS AND COMPETENCIES

	Standard 12:  Neurobiology and Behavior (core and option E), (Includes share of Year 1 review for IB exam)

	Competencies    C=Core  A=Advanced 
	Total Learning Hours for Unit:  ~ 39

	C-12.1
	Describe the structural and functional organization of the nervous system 

	C-12.2
	Outline the structure and function of the parts of a motor neuron

	C-12.3
	Define ‘resting potential’ and ‘action potential’ (depolarization and repolarization)

	C-12.4
	Draw and label a diagram of a reflex arc 

	C-12.5
	Outline the diversity of stimuli that can be detected by human sensory receptors

	C-12.6
	Outline the structure and function of the parts of the eye

	C-12.7
	Explain the biochemistry of vision

	C-12.8
	Outline the structure and function of the parts of the ear

	C-12.9
	Explain the physiology of sound perception

	C-12.10
	Compare and contrast the effects of excitatory post-synaptic potentials (EPSPs) and inhibitory post-synaptic potentials (IPSPs)

	C-12.11
	Explain how inhibitory and excitatory psychoactive drugs affect the brain

	C-12.12
	Discuss the causes of addiction, including genetic predisposition, social factors and dopamine secretion

	C-12.13
	Outline the structure and function of the following parts of the brain:  medulla oblongata, cerebellum, thalamus, hypothalamus, pituitary gland, and cerebral hemispheres

	C-12.14
	Describe techniques used to study how the parts of the brain work

	C-12.15
	Compare and contrast parasympathetic and sympathetic control of heart rate and pupil reflex

	C-12.16
	Outline how pain is perceived, and explain the role of endorphins as painkillers

	C-12.17
	Distinguish between innate and learned behavior, including the limitations and survival advantage of each

	C-12.18
	Analyze data from behavior experiments as they relate to evolutionary fitness

	C-12.19
	Outline Pavlov’s experiments into conditioning of dogs.

	C-12.20
	Discuss an example for each of the following types of behavior:   social behavior, birdsong development, altruism, optimal foraging, mate selection, seasonally rhythmic behaviors 

	

	EALRs,  GLEs,  Math and Science Standards (Taught & Assessed in Standards) 
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	Science Standards

	9-12SYSA
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system. Positive feedback increases the disturbance to a system. Negative feedback reduces the disturbance to a system. 

	9-12SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible. 

	9-12SYSC
	In complex systems, entirely new and unpredictable properties may emerge. Consequently, modeling a complex system in sufficient detail to make reliable predictions may not be possible. 

	9-12SYSD
	Systems can be changing or in equilibrium. 

	9-12INQA
	Scientists generate and evaluate questions to investigate the natural world. 

	9-12INQB
	Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data. 

	9-12INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge. 

	9-12INQD
	The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation. 

	9-12INQE
	The essence of scientific investigation involves the development of a theory or conceptual model that can generate testable predictions. 

	9-12INQF
	Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light. 

	9-12INQG
	Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings. 

	9-12INQH
	Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information. 

	9-12APPA
	Science affects society and cultures by influencing the way many people think about themselves, others, and the environment. Society also affects science by its prevailing views about what is important to study and by deciding what research will be funded. 

	9-12APPB
	The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions. 

	9-12APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design. 

	9-12APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies. 

	9-11PS1G
	Electrical force is a force of nature independent of gravity that exists between charged objects. Opposite charges attract while like charges repel. 

	Mathematics Standards

	
	

	SKILLS

	Leadership:  1.1, 1.3, 1.4, 1.5, 1.6, 2.1, 2.4, 2.6, 2.8, 3.4 

	Employability: 1.1ACD, 1.2ABCD, 1.3ABC, 1.4ABC, 1.5ABDEF

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work: Basic understanding of how the nervous system works is critical to further study and/or employment in the biomedical sciences. The ability to independently initiate, design, and complete an experiment is key in employability. Keeping accurate records, creating a safe environment, and understanding basic laboratory procedures will increase marketability as a potential employee.
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