Great Valley School District


	Course Title: Biology
	Grade Level(s): 9th 

	Unit: GENETICS
	Time Frame: 7 weeks 

	

	Stage 1: IDENTIFY DESIRED RESULTS

	Pennsylvania Content Standards

	Describe how genetic information is inherited and expressed. (S11.B.2.2)

	Major Learnings

	1. There are distinct patterns in the organization of nature.

	Essential Questions
	Guiding Questions

	1. How is genetic information inherited and expressed? (S11.B.2.2.1) (S11.B.2.2.2) (S11.B.2.2.3)

2. How does gene variation originate and how does it affect individuals? (S11.B.2.2.3) (S11.B.2.1.2)

--------------------end of semester-----------------------

3. How does biotechnology affect society and the environment? (S11.B.2.1.3)


	1A. What are the main steps in meiosis?  How does it compare to mitosis?
1B. What are the basic principles of inheritance? 

1C. What patterns exist in inheritance? 
1D. How are genes regulated? 

2A. How do mutations occur at a gene level (e.g. substitution, addition, deletion)

2B. How do mutations occur at a chromosome level (e.g. karyotypes)
2C. What are some consequences of mutations?

3A. What are some key tools for genetic engineering?
3B. What are the consequences of genetically modified organisms on society and the environment?

3C. What are the basic principles of cloning?

	Knowledge/Skills

	Students will know (knowledge):
1. The difference between diploid and haploid
2. The difference between somatic and gametic cells
3. The outcome of meiosis (e.g. Gametogenesis)

4. The Mendelian Laws of Segregation, Independent Assortment, and Dominance
5. The difference between genotype and phenotype
6. The effects of incomplete dominance, codominance, multiple alleles, polygenic inheritance, sex linkage, and 2 factor crosses on the phenotype.  

7. Genes can be activated or deactivated in order to differentiate cells during development or respond to the environment over the course of the life of the organism.  

8. The ethical considerations of genetic engineering 
	Students will be able to (skills):
1. Solve genetics problems using simple probability (Punnett square) to predict outcomes of various crosses for all patterns of inheritance.   
2. Interpret a pedigree

3. Interpret a karyotype
4. Transcribe and translate a mutated gene sequence
5. Model the process of somatic cell cloning

6. Model the steps of recombinant DNA technology 
7. Interpret a DNA fingerprint
8. Assess an current issue in genetics



	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
	

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	Meiosis Activity
Genetic Problems
Pedigree Activity 

Blood Typing Activity

Two Factor Cross Lab
Polygenic Height

Karyotype Activity

Biotechnology Simulations (Online) – Cloning, DNA Fingerprinting

Current Issue in Genetics Research (RAFT/Poster)

	Vocabulary

Allele

Autosome

Chromosomal mutation

Codominance

Deletion (chromosomal/point)

Diploid

DNA Fingerprint

Dominant

Duplication (chromosomal/point)

Egg

Electrophoresis

F1

F2

Frameshift mutation

Gamete

Gametogenesis

Gene

Gene Clone

Genetically Modified Organism (GMO)

Haploid

Heterozygous

Homologous pair

Homozygous (dominant/recessive)

Hybrid

Incomplete dominance

Insertion (chromosomal/point)

Inversion

Karyotype

Ligase

Meiosis

Multiple Allele

Mutation

Parent Cross

Pedigree

Plasmid

Point mutation

Polygenic

Polymerase Chain Reaction (PCR)

Punnett Square

Recessive

Recombinant DNA

Restriction Enzyme

Sex Chromosome

Sex-linked gene

Somatic cell

Somatic Clone

Sperm

Substitution mutation

Surrogate (Foster Mother)

Test cross

Translocation

Vector

Zygote




