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Science Grade 7

Unit title Genetics MYP year 2 Unit duration (hrs) 40 Hours

Mastering Content and Skills through INQUIRY (Establishing the purpose of the Unit): What will students learn?

GA DoE Standards

Standards

S7L3. Obtain, evaluate, and communicate information to explain how organisms reproduce either sexually or asexually and transfer genetic information to determine the traits of their
offspring.
a. Construct an explanation supported with scientific evidence of the role of genes and chromosomes in the process of inheriting a specific trait.

b. Develop and use a model to describe how asexual reproduction can result in offspring with identical genetic information while sexual reproduction results in genetic variation.
(Clarification statement: Models could include, but are not limited to, the use of monohybrid Punnett squares to demonstrate the heritability of genes and the resulting genetic variation,
identification of heterozygous and homozygous, and comparison of genotype and phenotype.)

c. Ask questions to gather and synthesize information about the ways humans influence the inheritance of desired traits in organisms through selective breeding.
(Clarification statement: The element specifically addresses artificial selection and the ways in which it is fundamentally different from natural selection.

Prior Student Knowledge: (REFLECTION — PRIOR TO TEACHING THE UNIT)

In 5th grade, students are expected to:

S5L2. Obtain, evaluate, and communicate information showing that some characteristics of organisms are inherited and other characteristics are acquired.

a. Ask questions to compare and contrast instincts and learned behaviors.

b. Ask questions to compare and contrast inherited and acquired physical traits (Classification statement: Punnett Squares and genetics are taught in future grades.

Concepts/Skills to be Mastered by Students
® Genes and Chromosomes
e Sexual and Asexual Reproduction
e Inheritance of Traits & Variation of traits
e Selective breeding (artificial selection)

Key Vocabulary: (KNOWLEDGE & SKILLS)
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Heredity, DNA, chromosomes, genes, alleles, traits, genotype, phenotype, dominant, recessive, homozygous dominant, heterozygous, homozygous recessive, sexual reproduction, meiosis,
asexual reproduction, offspring, artificial selection, selective breeding, reproduce, reproduction, transfer, genetics, genetic information, genetic variation, Punnett square, heritability,
inheritance, probability

Year-Long Anchoring Phenomena: (LEARNING PROCESS)
Humans have the ability to positively and/or negatively impact biological and ecological systems.

Unit Phenomena (LEARNING PROCESS)
How is my phenotype influenced by my parents’ genotypes?

Possible Preconceptions/Misconceptions: (REFLECTION — PRIOR TO TEACHING THE UNIT)
e Students often confuse the relationship between DNA, chromosomes, genes, and alleles.
Students often confuse genotype with phenotype.
Students may have a misconception that a dominant trait equates to being more common in the population.
Students may interpret a heterozygous genotype as having characteristics of both alleles (incomplete dominance). This is not discussed until high school biology.
Students may need additional support in terms of calculating ratios and percentages in Punnett Square analysis.

Key concept Related concept(s) Global context
Relationships Patterns (MYP/CCC) Identities and relationships
Transformation (MYP) Who we are: an inquiry into the nature of the self; beliefs and

Relationships are the connections and associations between
properties, objects, people and ideas— including the human
community’s connections with the world in which we live. Any
change in relationship brings consequences—some of which may
occur on a small scale, while others may be far-reaching, affecting
large networks and systems such as human societies and the
planetary ecosystem.

values; personal, physical, mental, social and spiritual health;
human relationships including families, friends, communities
and cultures; rights and responsibilities; what it means to be
human.

Statement of inquiry

The relationship between chromosomes, genes, alleles, and traits can be understood by examining patterns of inheritance.

Inquiry questions

Factual

What are chromosomes, genes, alleles, and traits?

How are dominant and recessive alleles different?

What is a Punnett Square?

What are the different possibilities of genotypes?

What is selective breeding/artificial selection?

What is the difference between sexual and asexual reproduction?
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Conceptual

What is the relationship between DNA, chromosomes, genes, alleles, and traits?

What role do chromosomes, genes, and alleles play in heredity?

How are our traits determined?

How does genotype relate to phenotype?

Why do some offspring look more like their parents than others?

What determines whether offspring will or will not have genetic variation?

How can | use a Punnett Square to determine the likelihood of offspring inheriting a certain genotype and displaying a certain phenotype?

Debatable

Where do we draw the line with artificial selection/selective breeding?

Should we genetically modify organisms for various purposes?

Should parents be able to use what we know about heredity and genetics to pre-select traits for their offspring?

MYP Objectives Assessment Tasks
What specific MYP objectives Relationship between summative assessment task(s) and statement of inquiry: List of common formative and summative
will be addressed during this assessments.
unit?
Science: SOI: The relationship between chromosomes, genes, alleles, and traits can be understood by Eormative Assessment(s):

examining patterns of inheritance.

Criterion A: Knowing and Genetics CFA
Understanding In the summative assessment, students are tasked with using various models to examine, predict, Punnett Square CEA
. . L and determine patterns of inheritance. Students use Punnett Squares to determine possible allele q
i. describe scientific knowledge - . . . .
combinations of offspring when provided with the genotypes and/or phenotypes of the parents. Summative Assessment(s):
Criterion D: Reflecting on the i i . i . .
‘ g TheY may fals.o determlnfa p'arenF gen<')typ'es'ba§§d on offs'prlng genotypes St.uden"cs |nter.pret models Genetics Unit Assessment Paper | and Paper Il
Impacts of Science of binary fission and meiosis to identify similarities and differences between inheritance in asexual (Science A,D)
S and sexual reproduction. Students also investigate scenarios to determine how selective breeding ’
iii. apply scientific language . . . . . . . .
uses patterns of inheritance to produce offspring with desired traits. Genetics Superhero Project

effectively
(Science A, C, D)

Approaches to learning (ATL)

Category: Thinking
Cluster: Critical Thinking
Skill Indicator: Use models and simulations to explore complex systems and issues. Gather and organize relevant information to formulate an argument.
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https://drive.google.com/drive/folders/0Bxv7PymZLBf0fldwVlE1ZG5ZakdocTM5STZ6Q0RNeDRKZlcxNXNNMzE4ZWtvUnQtalczNTQ?resourcekey=0-SON7o0_xjp_LOAzeonsBqw&usp=sharing

Learning Experiences

Add additional rows below as needed.

Objective or Content

Learning Experiences

Personalized Learning and Differentiation

S7L3. Obtain, evaluate, and communicate
information to explain how organisms
reproduce either sexually or asexually and
transfer genetic information to determine
the traits of their offspring.

a. Construct an explanation supported with
scientific evidence of the role of genes and
chromosomes in the process of inheriting a
specific trait.

NSTA: Using Pop Culture to Teach Genetics or Mosa Mack
Punnett Square Practice Problems

S7L3. Obtain, evaluate, and communicate
information to explain how organisms
reproduce either sexually or asexually and
transfer genetic information to determine
the traits of their offspring.

b. Develop and use a model to describe how
asexual reproduction can result in offspring
with identical genetic information while
sexual reproduction results in genetic
variation.

(Clarification statement: Models could
include, but are not limited to, the use of
monohybrid Punnett squares to demonstrate
the heritability of genes and the resulting
genetic variation, identification of
heterozygous and homozygous, and
comparison of genotype and phenotype.)

NSTA: Using Pop Culture to Teach Genetics or Mosa Mack
Asexual vs. Sexual Reproduction

S7L3. Obtain, evaluate, and communicate
information to explain how organisms
reproduce either sexually or asexually and
transfer genetic information to determine
the traits of their offspring.

Selective Breeding Real-World Scenarios

e Discovery Education Science
Techbook

® Next Generation Science Standards:
“All Standards, All Students

e Extensions — Enrichment
Tasks/Projects

Task-Specific Differentiation

e Use of Mosa Mack: Animation/
Phenomenon

e CER Sentence Starters & Prompts

® Modeling: Constructing and Solving
Punnett Squares
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c. Ask questions to gather and synthesize
information about the ways humans influence
the inheritance of desired traits in organisms
through selective breeding.

(Clarification statement: The element
specifically addresses artificial selection and
the ways in which it is fundamentally
different from natural selection

Content Resources

NSTA: Using Pop Culture to Teach Genetics
Mosa Mack: Genetic Variation
Mosa Mack: Genetics vs. Environment
Learn Genetics Utah
Discovery Education Science Techbook: Unit 2: Genetic Traits and Reproduction
- Concept 2.1: Influencing Inheritance
- Concept 2.2 Genes
- Concept 2.3: Asexual
- Concept 2.4: Sexual
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