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Massachusetts Curriculum Frameworks

Science

Grade 7
DOMAIN / MA.2.|Life Science
GENERAL
STANDARD
LEARNING 2.3. |[Structure and Function of Cells: Compare and contrast plant and animal cells,
STANDARD / including major organelles (cell membrane, cell wall, nucleus, cytoplasm,
OUTCOME chloroplasts, mitochondria, vacuoles).

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

LEARNING 2.4. ||Structure and Function of Cells: Recognize that within cells, many of the basic
STANDARD / functions of organisms (e.g., extracting energy from food and getting rid of waste) are
OUTCOME carried out. The way in which cells function is similar in all living organisms.

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

LEARNING 2.5. ||Systems in Living Things: Describe the hierarchical organization of multicellular
STANDARD / organisms from cells to tissues to organs to systems to organisms.
OUTCOME

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

e Teacher Resource CD: The DNA Connection

LEARNING 2.7. |[Reproduction and Heredity: Recognize that every organism requires a set of

STANDARD / instructions that specifies its traits. These instructions are stored in the organism'’s

OUTCOME chromosomes. Heredity is the passage of these instructions from one generation to
another.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
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Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

LEARNING
STANDARD /
OUTCOME

2.8.

Reproduction and Heredity: Recognize that hereditary information is contained in
genes located in the chromosomes of each cell. A human cell contains about 30,000
different genes on 23 different chromosomes.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's




Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

LEARNING
STANDARD /
OUTCOME

2.12.

Evolution and Biodiversity: Relate the extinction of species to a mismatch of
adaptation and the environment.

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population




e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

DOMAIN / MA.3.JPhysical Sciences

GENERAL

STANDARD

LEARNING 3.6. |[Elements, Compounds, and Mixtures: Differentiate between an atom (the smallest unit
STANDARD / of an element that maintains the characteristics of that element) and a molecule (the
OUTCOME smallest unit of a compound that maintains the characteristics of that compound).

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

DOMAIN /
GENERAL

STANDARD

[Technology/Engineering

LEARNING
STANDARD /
OUTCOME

4.2.

Materials, Tools, and Machines: Identify and explain appropriate measuring tools, hand
tools, and power tools used to hold, lift, carry, fasten, and separate, and explain their
safe and proper use.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis




and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

LEARNING
STANDARD /
OUTCOME

4.26.

Bioengineering Technologies: Explain examples of adaptive or assistive devices, e.g.,
prosthetic devices, wheelchairs, eyeglasses, grab bars, hearing aids, lifts, braces.

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

LEARNING
STANDARD /
OUTCOME

4.27.

Bioengineering Technologies: Describe and explain adaptive and assistive
bioengineered products, e.g., food, bio-fuels, irradiation, integrated pest
management.

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic




Disease
e Teacher Resource CD: Genetics and Inheritance
e Teacher Resource CD: The DNA Connection

Massachusetts Curriculum Frameworks

Science

Grade 8
DOMAIN / MA.2 |Life Science
GENERAL
STANDARD
LEARNING 2.3. ||Structure and Function of Cells: Compare and contrast plant and animal cells,
STANDARD / including major organelles (cell membrane, cell wall, nucleus, cytoplasm,
OUTCOME chloroplasts, mitochondria, vacuoles).

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

LEARNING 2.4. ||Structure and Function of Cells: Recognize that within cells, many of the basic
STANDARD / functions of organisms (e.g., extracting energy from food and getting rid of waste) are
OUTCOME carried out. The way in which cells function is similar in all living organisms.

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

LEARNING 2.5. ||Systems in Living Things: Describe the hierarchical organization of multicellular
STANDARD / organisms from cells to tissues to organs to systems to organisms.
OUTCOME

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

e Teacher Resource CD: The DNA Connection

LEARNING 2.7. |Reproduction and Heredity: Recognize that every organism requires a set of

STANDARD / instructions that specifies its traits. These instructions are stored in the organism's

OUTCOME chromosomes. Heredity is the passage of these instructions from one generation to
another.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix




Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

LEARNING
STANDARD /
OUTCOME

2.8.

Reproduction and Heredity: Recognize that hereditary information is contained in
genes located in the chromosomes of each cell. A human cell contains about 30,000
different genes on 23 different chromosomes.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance




Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

LEARNING
STANDARD /
OUTCOME

2.12.

Evolution and Biodiversity: Relate the extinction of species to a mismatch of
adaptation and the environment.

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree




e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

DOMAIN / MA.3.JPhysical Sciences
GENERAL
LEARNING 3.6. |[Elements, Compounds, and Mixtures: Differentiate between an atom (the smallest unit
STANDARD / of an element that maintains the characteristics of that element) and a molecule (the
OUTCOME smallest unit of a compound that maintains the characteristics of that compound).
e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs
e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication
e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix
DOMAIN / MA.4[Technology/Engineering
GENERAL
STANDARD
LEARNING 4.2. |[Materials, Tools, and Machines: Identify and explain appropriate measuring tools, hand
STANDARD / tools, and power tools used to hold, lift, carry, fasten, and separate, and explain their
OUTCOME safe and proper use.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and




the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

LEARNING
STANDARD /
OUTCOME

4.26.

Bioengineering Technologies: Explain examples of adaptive or assistive devices, e.g.,
prosthetic devices, wheelchairs, eyeglasses, grab bars, hearing aids, lifts, braces.

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

LEARNING
STANDARD /
OUTCOME

4.27.

Bioengineering Technologies: Describe and explain adaptive and assistive
bioengineered products, e.g., food, bio-fuels, irradiation, integrated pest
management.

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection




Massachusetts Curriculum Frameworks

Science
Grade 9
DOMAIN / MA.B.1.]Biology: The Chemistry of Life: Chemical elements form organic molecules that
GENERAL interact to perform the basic functions of life.
STANDARD
LEARNING 1.2. Describe the basic molecular structures and primary functions of the four major
STANDARD / categories of organic molecules (carbohydrates, lipids, proteins, and nucleic acids).
OUTCOME
e Teacher Resource CD: The DNA Connection
LEARNING 1.3. Explain the role of enzymes as catalysts that lower the activation energy of
STANDARD / biochemical reactions. Identify factors, such as pH and temperature, which have an
OUTCOME effect on enzymes.
e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting
e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery
DOMAIN / MA.B.2.|Biology: Cell Biology: Cells have specific structures and functions that make them
GENERAL distinctive. Processes in a cell can be classified broadly as growth, maintenance,
STANDARD and reproduction.
LEARNING 2.1. Relate cell parts/organelles (plasma membrane, nuclear envelope, nucleus, nucleolus,
STANDARD / cytoplasm, mitochondrion, endoplasmic reticulum, Golgi apparatus, lysosome,
OUTCOME ribosome, vacuole, cell wall, chloroplast, cytoskeleton, centriole, cilium, flagellum,
pseudopod) to their functions. Explain the role of cell membranes as a highly selective
barrier (diffusion, osmosis, facilitated diffusion, and active transport).
e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization
LEARNING 2.2. Compare and contrast, at the cellular level, prokaryotes and eukaryotes (general
STANDARD / structures and degrees of complexity).
OUTCOME
e Teacher Resource CD: The DNA Connection
LEARNING 2.6. Describe the cell cycle and the process of mitosis. Explain the role of mitosis in the
STANDARD / formation of new cells, and its importance in maintaining chromosome number during
OUTCOME asexual reproduction.
e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization
LEARNING 2.7. Describe how the process of meiosis results in the formation of haploid cells. Explain
STANDARD / the importance of this process in sexual reproduction, and how gametes form diploid
OUTCOME zygotes in the process of fertilization.
e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization
LEARNING 2.8. Compare and contrast a virus and a cell in terms of genetic material and reproduction.
STANDARD /
OUTCOME . . . - . . .
e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis




and Fertilization

DOMAIN / MA.B.3.|Biology: Genetics: Genes allow for the storage and transmission of genetic
GENERAL information. They are a set of instructions encoded in the nucleotide sequence of
each organism. Genes code for the specific sequences of amino acids that comprise

STANDARD

the proteins that are characteristic of that organism.

LEARNING 3.1. Describe the basic structure (double helix, sugar/phosphate backbone, linked by
STANDARD / complementary nucleotide pairs) of DNA, and describe its function in genetic
OUTCOME inheritance.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery

e Teacher Resource CD: Genetics and Heredity

e Teacher Resource CD: The DNA Connection

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

products of replication, transcription, and translation.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic




Disease

Teacher Resource CD: Genetics and Heredity
Teacher Resource CD: Genetics and Inheritance
Teacher Resource CD: The DNA Connection

LEARNING
STANDARD /
OUTCOME

SRS

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

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent




Assortment

LEARNING 3.4. Distinguish among observed inheritance patterns caused by several types of genetic
STANDARD / traits (dominant, recessive, incomplete dominance, codominant, sex-linked,
OUTCOME polygenic, and multiple alleles).
e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics
e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance
e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance
e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population
e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle
e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree
e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes
e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome
e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease
e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease
e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood
e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery
e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population
e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: Genetics and Inheritance
e Teacher Resource CD: The DNA Connection
e Virtual Laboratory: Mendelian Genetics Law of Dominance
e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment
LEARNING 3.5, Describe how Mendel's laws of segregation and independent assortment can be
STANDARD / observed through patterns of inheritance (such as dihybrid crosses).
OUTCOME

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: The DNA Connection

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent




Assortment

LEARNING
STANDARD /
OUTCOME

3.6.

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

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human

Variation in Blood

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent

Assortment

DOMAIN /
GENERAL

STANDARD

MA.B.4.

Biology: Anatomy and Physiology: There is a relationship between the organization
of cells into tissues, and tissues into organs. The structure and function of organs

determine their relationships within body systems of an organism. Homeostasis
allows the body to perform its normal functions.

LEARNING 4.2. Explain how the circulatory system (heart, arteries, veins, capillaries, red blood cells)
STANDARD / transports nutrients and oxygen to cells and removes cell wastes. Describe how the
OUTCOME kidneys and the liver are closely associated with the circulatory system as they
perform the excretory function of removing waste from the blood. Recognize that
kidneys remove nitrogenous wastes, and the liver removes many toxic compounds
from blood.
e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood
LEARNING 4.6. Recognize that the sexual reproductive system allows organisms to produce offspring
STANDARD / that receive half of their genetic information from their mother and half from their
OUTCOME father and that sexually produced offspring resemble, but are not identical to, either

of their parents.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic




Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

e Teacher Resource CD: Genetics and Heredity

e Teacher Resource CD: Genetics and Inheritance

e Teacher Resource CD: The DNA Connection

e Virtual Laboratory: Mendelian Genetics Law of Dominance

e Virtual Laboratory: Mendelian Genetics Law of Independent

Assortment
DOMAIN / MA.B.5.|Biology: Evolution and Biodiversity: Evolution is the result of genetic changes that
GENERAL occur in constantly changing environments. Over many generations, changes in the
STANDARD genetic make-up of populations may affect biodiversity through speciation and
extinction.

LEARNING 5.2, Explain how evolution through natural selection can result in changes in biodiversity
STANDARD / through the increase or decrease of genetic diversity from a population.
OUTCOME

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

e Teacher Resource CD: Genetics and Inheritance

GENERAL sharing valence electrons to form compounds.
STANDARD

[ LEARNING ~ |[4.5. [[identify how hydrogen bonding in water affects a variety of physical, chemical, and |

DOMAIN / MA.C.4.IChemistry: Chemical Bonding: Atoms bond with each other by transferring or




STANDARD /

biological phenomena (such as, surface tension, capillary action, density, and boiling

OUTCOME point).
e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs
e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication
e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix
e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting
Massachusetts Curriculum Frameworks
Science
Grade 10
DOMAIN / MA.B.1.]Biology: The Chemistry of Life: Chemical elements form organic molecules that
GENERAL interact to perform the basic functions of life.
STANDARD
LEARNING 1.2. Describe the basic molecular structures and primary functions of the four major
STANDARD / categories of organic molecules (carbohydrates, lipids, proteins, and nucleic acids).
OUTCOME
e Teacher Resource CD: The DNA Connection
LEARNING 1.3. Explain the role of enzymes as catalysts that lower the activation energy of
STANDARD / biochemical reactions. Identify factors, such as pH and temperature, which have an
OUTCOME effect on enzymes.
e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting
e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery
DOMAIN / MA.B.2.|Biology: Cell Biology: Cells have specific structures and functions that make them
GENERAL distinctive. Processes in a cell can be classified broadly as growth, maintenance,
STANDARD and reproduction.
LEARNING 2.1. Relate cell parts/organelles (plasma membrane, nuclear envelope, nucleus, nucleolus,
STANDARD / cytoplasm, mitochondrion, endoplasmic reticulum, Golgi apparatus, lysosome,
OUTCOME ribosome, vacuole, cell wall, chloroplast, cytoskeleton, centriole, cilium, flagellum,
pseudopod) to their functions. Explain the role of cell membranes as a highly selective
barrier (diffusion, osmosis, facilitated diffusion, and active transport).
e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization
LEARNING 2.2. Compare and contrast, at the cellular level, prokaryotes and eukaryotes (general
STANDARD / structures and degrees of complexity).
OUTCOME
e Teacher Resource CD: The DNA Connection
LEARNING 2.6. Describe the cell cycle and the process of mitosis. Explain the role of mitosis in the
STANDARD / formation of new cells, and its importance in maintaining chromosome number during
OUTCOME asexual reproduction.
e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis




and Fertilization

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

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis

and Fertilization

LEARNING 2.8. Compare and contrast a virus and a cell in terms of genetic material and reproduction.
STANDARD /
OUTCOME

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

DOMAIN /
GENERAL

STANDARD

Biology: Genetics: Genes allow for the storage and transmission of genetic
information. They are a set of instructions encoded in the nucleotide sequence of
each organism. Genes code for the specific sequences of amino acids that comprise
the proteins that are characteristic of that organism.

LEARNING 3.1. Describe the basic structure (double helix, sugar/phosphate backbone, linked by
STANDARD / complementary nucleotide pairs) of DNA, and describe its function in genetic
OUTCOME inheritance.
e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs
e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication
e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix
e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization
e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting
e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing
e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery
e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: The DNA Connection
LEARNING 3.2. Describe the basic process of DNA replication and how it relates to the transmission
STANDARD / and conservation of the genetic code. Explain the basic processes of transcription and
OUTCOME translation, and how they result in the expression of genes. Distinguish among the end

products of replication, transcription, and translation.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance




Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

LEARNING
STANDARD /
OUTCOME

383"

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

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic




Disease
e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood
e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery
e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population
e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: Genetics and Inheritance
e Teacher Resource CD: The DNA Connection
e Virtual Laboratory: Mendelian Genetics Law of Dominance
e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment
LEARNING 3.4. Distinguish among observed inheritance patterns caused by several types of genetic
STANDARD / traits (dominant, recessive, incomplete dominance, codominant, sex-linked,
OUTCOME polygenic, and multiple alleles).
e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics
e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance
e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance
e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population
e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle
e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree
e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes
e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome
e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease
e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease
e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood
e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery
e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population
e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: Genetics and Inheritance
e Teacher Resource CD: The DNA Connection
e Virtual Laboratory: Mendelian Genetics Law of Dominance
e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment
[ LEARNING  [[3.5. |[Describe how Mendel's laws of segregation and independent assortment can be




STANDARD /

observed through patterns of inheritance (such as dihybrid crosses).

OUTCOME
e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance
e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance
e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment
e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: The DNA Connection
e Virtual Laboratory: Mendelian Genetics Law of Dominance
e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment
LEARNING 3.6. Use a Punnett Square to determine the probabilities for genotype and phenotype
STANDARD / combinations in monohybrid crosses.
OUTCOME

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human

Variation in Blood

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

DOMAIN /
GENERAL

STANDARD

Biology: Anatomy and Physiology: There is a relationship between the organization
of cells into tissues, and tissues into organs. The structure and function of organs
determine their relationships within body systems of an organism. Homeostasis

allows the body to perform its normal functions.

LEARNING 4.2. Explain how the circulatory system (heart, arteries, veins, capillaries, red blood cells)
STANDARD / transports nutrients and oxygen to cells and removes cell wastes. Describe how the
OUTCOME kidneys and the liver are closely associated with the circulatory system as they
perform the excretory function of removing waste from the blood. Recognize that
kidneys remove nitrogenous wastes, and the liver removes many toxic compounds
from blood.
e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood
LEARNING 4.6. Recognize that the sexual reproductive system allows organisms to produce offspring
STANDARD / that receive half of their genetic information from their mother and half from their
OUTCOME father and that sexually produced offspring resemble, but are not identical to, either




of their parents.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the Laws
of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a Genetic
Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a Genetic
Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating Meiosis
and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze Genetic
Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding the
Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting Genetic
Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the Royal
Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the

Frequency of Human Traits in a Population

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent

Assortment

DOMAIN / MA.B.5.|Biology: Evolution and Biodiversity: Evolution is the result of genetic changes that
GENERAL occur in constantly changing environments. Over many generations, changes in the
genetic make-up of populations may affect biodiversity through speciation and

STANDARD

extinction.

LEARNING 5.2 Explain how evolution through natural selection can result in changes in biodiversity
STANDARD /




OUTCOME

through the increase or decrease of genetic diversity from a population.

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests and
the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining Human
Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating the
Frequency of Human Traits in a Population

e Teacher Resource CD: Genetics and Inheritance

DOMAIN / MA.C.4.IChemistry: Chemical Bonding: Atoms bond with each other by transferring or
GENERAL sharing valence electrons to form compounds.
STANDARD
LEARNING 4.5. Identify how hydrogen bonding in water affects a variety of physical, chemical, and
STANDARD / biological phenomena (such as, surface tension, capillary action, density, and boiling
OUTCOME point).
e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning About
Base Pairs
e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication
e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring DNA's
Structure - the Double Helix
e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze Genetic
Origins through DNA Fingerprinting
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