[bookmark: _GoBack]UNIT OVERVIEW
	STAGE ONE: Identify Desired Results

	Established Goals/Standards
	1.1 a, b, c, f, h
1.2 i
2.1 a, b, c, d, e
2.2 a, b, c
3.1 a, b, c
3.2 b, c, d
4.1 a, b




	Long-Term Transfer Goal 

	
	
	At the end of this unit, students will use what they have learned to independently…

Explain how different organisms reproduce and describe the genetic makeup of the offspring with respect to the parent(s)

Explain how species change over time.



	
	
	Meaning

	
	
	Enduring Understandings 
Students will understand that…

· Organisms reproduce sexually to provide variation within a species.
· Genetic information is passed from generation to generation.
· Environmental changes can cause evolution/extinction.
· Organisms with the “most fit” trait will be more likely to survive in a given environment.
	Essential Questions
Students will consider such questions as…

· How do organisms differ from one another?
· How are traits passed down from generation to generation?
· How are offspring with the same parents different?
· How do animal and plant populations change because of the environment?
· How do people affect traits in a population?
· How do cells grow and reproduce?
· Why is there so much variation among organisms?
· What makes me, me?
· How do differences drive change?



	
	
		Acquisition	

	
	
	What knowledge will students learn as part of this unit? 
· Identify and correctly use key terms- sexual reproduction, asexual reproduction, genetics, DNA, egg, sperm, fertilization, heredity, nucleus, gene, chromosome, dominant, recessive, trait, cancer, sickle cell anemia, Punnett square, cladogram, ancestor, species, evolve, variation, trait, mutation, extinction, adaption, offspring, natural selection, predator, prey
· Living things are composed of 1 or more cells. Cells provide structure and have organelles that carry on major functions to sustain life.
· Compare and contrast sexual and asexual reproduction.
· How genetic traits are passed on from generation to generation.
· Changes in environmental conditions can affect the survival of individual organisms with a particular trait.
· Human activities such as selective breeding and advances in genetic engineering may affect the variations of species.
	What skills will students learn as part of this unit?
· Read non-fictional text for information while employing reading strategies.
· Scientific skills (asking questions, gathering and analyzing data, making predictions, drawing conclusions based on evidence)
· Construct and interpret Punnett Squares
· Predict the probability of the inheritance of specific traits
· Predict the survival of different organisms/species based on environmental and genetic factors



			STAGE TWO: Determine Acceptable Evidence

	
	Assessment Evidence

	Criteria for to assess understanding: (This is used to build the scoring tool.)
Summary questions of bird/crab activity with rubric for key words and ideas.
Accurate Punnett Square with phenotype matching genotype. 
	Performance Task focused on Transfer:

Determine probable genetic and physical characteristics of offspring using Punnett Squares

Bird beak/crab activity that models the process of evolution through natural selection




	
	Other Assessment Evidence:

Evolution Olympics
Comparison of sexual and asexual reproduction
Stop and think – interaction between traits and environment
Reflect questions - finches
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	T, M, A
(Code for Transfer, Meaning Making and Acquisition)
	STAGE THREE: Plan Learning Experiences
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	Learning Events: 

Lesson 1: Connecting weather to agricultural growth and introducing the big question. Read letter from the Philippines.

Lesson 2: Scholars find how people around the world have used the knowledge of inherited traits to grow more food. They identify the criteria and constraints to develop questions about rice and genetics. Create project board.

Lesson 3: What is rice? Who eats rice? How and where rice is grown. 

Lesson 4: Scholars begin to look at variation between organisms. What is the variation in rice traits and what is the variation in human traits?

Lesson 5: Scholars conduct two investigations into variations among rice grains. Learning the variations among rice grains give students more to consider when designing a better rice grain.

Lesson 6: Scholars learn the nutritional value of starch in rice. The importance of farming rice is made relevant by understanding its nutritional value. Additional practice with reading and analyzing nutrition labels.

Lesson 7: As a first step in addressing the Big Challenge, scholars answer questions about the traits in rice variety and identify the criteria and constraints these put on the Big Challenge with their groups.

Lesson 8: Scholars are introduced to the Reeze-ot, which they will use as a model to study the passing down and inheritance of traits in plants. Introduction to sexual reproduction through the lens of plants.

Lesson 9: Continuation of the modeling with the Reeze-ots. Analysis of the genotype in the data table and reflect questions to tie in variation.

Lesson 10: Where do the variations come from? Plant and animal cell review. Link between the structures of the cell to genetic material.

Lesson 11: Introduction to the microscope. Looking at plant and animal cells under a microscope. 

Lesson 12: Scholars are introduced to probability as a concept in genetics and the Punnett square as the tool used to predict possible genotypes of an offspring. They then build on their understanding by constructing Punnett squares for several human traits.

Lesson 13: Scholars will design a class procedure to cross-pollinate and produce a hybrid white rice plant from red rice, engaging in one of the initial steps taken in the process of achieving the Big Challenge.

Lesson 14: Scholars read a letter from the Philippine Rice Farmers Cooperative with the results of the field their test. They then analyze the results to determine which allele is dominant and which is recessive, and the genotypes of the first and second generations.

Lesson 15: Students apply what they have learned about trait variations to the Reeze-ot models. They use models to observe how mixing chromosomes result in genetic variations.

Lesson 16: Scholars make recommendations of which rice types are most important for the farmers to grow, which rice types the farmers might combine to produce a variety of rice that has more useful traits, and how farmers should combine these plants and the results they could expect, and update their lists of criteria and constraints to move closer to achieving the Big Challenge.

Lesson 17: Introduce letter (page 94) about the next steps for the rice investigation. Before we continue with the rice, scholars need other scientific evidence to help them make their decision about what rice to grow. 

Lesson 18: Crabs and/or bird lab to model natural selection, evolution, and extinction.

Lesson 19: Other examples of natural selection, evolution, and extinction including peppered moths, to continue the compilation of scientific evidence for the rice investigation. Charles Darwin.

Lesson 20: Scholars discuss explicitly, natural selection, extinction, and the four pieces of evidence for the theory of evolution. 

Lesson 21/Lesson 22/Lesson 23: Scholars read a letter from the Philippine Rice Farmers Cooperative asking to recommend experiments that test the resistance of rice to drought. Students have learned how environmental factors affect genetic traits, now students apply these principles to rice, by testing how a trait will survive in a certain environment. Scholars are sent the results of their experiments from the Philippine Rice Farmers Cooperative. They analyze the update on their rice experiments and engage in the scientific process of investigation.

Lesson 24: Scholars are reminded of the rice traits to update their recommendations using what they have learned in Learning Set 3. They consider another component to achieving the Big Challenge using the knowledge they have from this Learning Set.

Lesson 25: Scholars read how the cells of living things reproduce to grow and to make new organisms. They learn about the processes that occur in cells that determine what traits organisms have. Scholars are introduced to cell division through the use of animations (Mitosis).

Lesson 26: Scholars are introduced to asexual reproduction and sexual reproduction. Using graphics and notes, they make claims as to why there is so much variation among organisms.

Lesson 27: Revisit mitosis and meiosis. Scholars revise their original claims and provide additional evidence for variation among organisms. 

Lesson 28: Scholars begin to choose four rice traits that would make the rice resistant to caterpillars while growing more rice that is more nutritious.

Lesson 29: Scholars relate the Big Challenge to the Big Question and use the Create Your Explanation page to develop a statement that answers the Big Question.
	Evidence of learning: (formative assessment)

Bellwork
Ticket out the door 
Graphic organizers
Stop and think questions
Reflect questions
Assessment rubrics
Whole group/small group discussions






