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	OVERVIEW: 
In this unit the students will begin with a review the methods used when studying Biology and be introduced to the intricacies of defining “life”. They will then progress to understanding how life is classified in different groups, as well as the universal system for naming organisms. We will also discuss the history of life on Earth and focus the main part of this unit on understanding how this diversity evolved through the process of Natural Selection. This will include modeling the effects of natural selection over time and the history development of the theory of evolution by natural selection.

 

	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 

10.7.1 Knows that heritable characteristics, which can be biochemical and anatomical, largely determine what capabilities an organism will have, how it will behave, and how likely it is to survive and reproduce.
10.7.2 Understands that in natural selection, some inherited characteristics become more or less advantageous or neutral when an environment changes and chance alone can result in characteristics having no survival or reproductive value, resulting in organisms that are well suited for survival in particular environments.
10.7.3 Knows how variation of organisms within a species increases the chance of survival of the species, and how the great diversity of species on Earth increases the chance of survival of life in the event of major global changes.
10.7.4 Knows that the basic idea of evolution is that the Earth’s present – day life forms have evolved from earlier, distinctly different species as a consequence of the interactions of (1) a species potential to increase its numbers, (2) genetic variability of offspring due to mutation and gene recombination, (3) limited resources required for life, and (4) the ensuing selection by the environment of those offspring better able to survive and leave offspring.
10.7.5 Knows the history of the origin and evolution of life on Earth; life on Earth is thought to have begun 3.5 – 4 billion years ago as simple, unicellular organisms, cells with nuclei evolved about a billion years ago, after which increasingly complex multicellular organisms evolved.
10.7.6 Knows how natural selection and its evolutionary consequences provide a scientific explanation for the recurring patterns of relationship throughout the fossil record, molecular similarities among the diverse species of living organisms, and how different species living today are seemingly related by descent from common ancestors.
10.7.7 Knows how organisms are classified into a hierarchy of groups and subgroups based on similarities, such as shared derived characters and similarity in DNA sequences, which reflected their evolutionary relationships.
All parts of Standards 11, 12 and 13 will be covered as we discuss scientific discoveries and experimentation in general throughout all units in the course.

School-Wide Goals (Life-long learning standards)See Appendix C in Guidelines 
1. Students demonstrate interest, autonomy, and commitment to creating quality work and striving for excellence.

2. Students use a variety of learning strategies, personal skills, and time management skills to enhance learning.

3. Students use what they already know to acquire new knowledge, develop new skills, and expand understanding.
4. Demonstrate disciplinary knowledge and skills in the areas of mathematics, science, social studies, and language arts.
5. Students integrate the use of a variety of communication forms and use a wide range of communication skills.
6. Students recognize, analyze and evaluate various forms of communication.
7. Students gather and use information effectively to gain new information and knowledge, classify and organize information support inferences, and justify conclusions appropriate to the context and audience.
8. Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems.
9. Students generate new and creative ideas by taking considered risks in a variety of contexts

   

	Essential questions:

· How can you define when something is considered “alive”?

· How are living things organized into groups and what purpose does this serve?

· How would you systematically identify an organism you have never encountered before?

· How did the current diversity of life evolve?

· What evidence do we have that natural selection is the process of evolution?

· Who was involved in determining the theory of evolution by natural selection?

· What does “theory” mean in science as opposed to in common speech? (Defining differences between a “theory” in English and a theory in Science)

· How does the process of Natural Selection work?

· What impact do humans have on the natural selection of organisms?

· Why do animals needs to be able to reproduce successfully in order for natural selection to occur?

· Why do some species evolve strange characteristics that are not linked with food or survival, such as the peacock’s tail?

	Expected language:

· Adaptation

· Natural Selection

· Artificial Selection

· Evolution
· Classification

· Domain, Kingdom, Phylum, Class, Order, Family, Genus, species

· Binomial nomenclature

· Species

· Population

· Reproductive isolation

· Including behavioral, temporal, geographical and ecological isolation

· Sympatric and Allopatric evolution

· Convergent and Divergent evolution

· Homologous and Analogous structures

· Vestigial structures

· Embryology

· Inherited Variation

· Selection pressure

· Sexual selection

· Industrial melanism

· Genetic drift

· Bottleneck effect / Founder’s effect



	STAGE 2 – ASSESSMENT EVIDENCE

List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

	Assessment will be based on the three Science Standards:

40% Knowledge – includes assessments that determine the retention and understanding of content. 

Assessments used: Multiple choice questions, worksheets, homework questions, explanations of terms, vocabulary and concepts

35% Application and Investigation – includes assessments that determine whether students can think critically about what they have learned and analyze situations. 

Assessments used:  lab investigations, critical thinking questions, problem solving activities
25% Communication – includes assessments determining how well students are able to synthesize information and explain what they have learned. 

Assessments used: creative projects, presentations, written or oral responses expressing opinions or summarizing topics (including participation in class discussions)
Note: Examples of some of the modeling labs and creative “natural selection” assignments have been included at the end. Some of the modeling labs that I complete in class do not include a paper copy for students (we use manipulatives in class and follow directions from a powerpoint I created) so they have not been included here. I also include worksheets that are saved as .pdf files, which could not be attached electronically. 


	STAGE 3 – LEARNING ACTIVITIES

Consider the type of knowledge (declarative or procedural) and the thinking skills students will use.

	· Using manipulatives, models, or dramatic renditions to visualize concepts, such as:

· Creating a model for a timeline of earth’s history

· Acting out the process of natural selection

· Using word parts to conceptualize new vocabulary
· Creating a word bank

· Group activities and games to increase motivation and learn teamwork
· Note-taking skills from lectures, videos, and the textbook
· Team-teaching during review activities

· On-line quizzes completed as a small group or as a class

· Lab activities and experimental analysis

· Paper lab on classification

· Jelly-bean lab modeling natural selection

· Industrial Melanism modeling lab
· Worksheets helping to review concepts

· Creating and interpreting diagrams, charts, graphs, and other visuals aids to share information
· Creative projects allowing students to summarize their learning in an artistic way, including a creative evolution story



	INSTRUCTIONAL MATERIALS AND RESOURCES

	Textbook Chapters (From Biology by Miller and Levine, 2010)
Chapter 1 – The Science of Biology (review)

· 1.2 Science in Context

· 1.3 Studying Life

Chapter 18 – Classification

· 18.1 Finder Order in Diversity

· 18.2 Modern Evolutionary Classification

· 18.3 Building the Tree of Life

Chapter 19 – History of Life

· 19.1 The Fossil Record

· 19.2 Patterns and Processes of Evolution

· 19.3 Earth’s Early History

Chapter 26 – Animal Evolution and Diversity

· 26.3 Primate Evolution

Chapter 16 – Darwin’s Theory of Evolution

· 16.1 Darwin’s Voyage of Discovery

· 16.2  Ideas that Shaped Darwin’s Thinking

· 16.3 Darwin Presents his Case

· 16.4 Evidence of Evolution

Chapter 17 – Evolution of Populations

· 17.1 Genes and Variation

· 17.2 Evolution as Genetic Change in Populations

· 17.3 The Process of Speciation

· 17.4 Molecular Evolution
United streaming videos and other on-line videos

Internet animations and diagrams

Teacher-created powerpoints

On-line virtual lab activities

Teacher-created timeline and natural selection games
Lab materials for labs and demonstrations
Materials Needed:
Industrial Melanism Natural Selection Modeling Lab

Newspaper (without pictures)

Colored sections of cloth about 50cm x 50cm – the more colors included on the cloth, the better!

Timeline activity
10m long tape measure

10m string or length of rope




At the end of unit:
CURRICULUM COVERAGE: Percentage of planned curriculum that was taught and assessed ___________
REFLECTIONS: Teachers reflections on ways in which the unit might be improved, polished or enhanced. Student perspectives might be included.
Biology 10: Melanism in Insects Lab

Natural selection, the reproductive success of organisms best suited to their environment, is a driving force in evolution. The result of natural selection is adaptation, the changing of a population in a way that makes it better suited to its environment.  Industrial melanism is the term used to describe the adaptation of a population by the darkening of its individuals in response to industrial pollution. Consider a population of beetles that live on tree trunks. In the absence of pollution, the tree trunks of light grayish green due to lichens that live on them. Light colored beetles are easily camouflaged on them. During times of heavy pollution however, the trees become black with soot. Dark colored beetles are better camouflaged during these times. This experiment with simulate how successfully predators locate prey in different environments. 

Procedure:

1. Choose one person from your group to the predator and one to be the timekeeper. The remaining people can keep score and assist with the beetle preparation. 

2. Place a sheet of white paper on the table and scatter 30 white dots and 30 colored dots on the paper while the “predator” looks away. 

3. The predator must use the foreceps to pick up as many dots as possible in 10 seconds. (The foreceps simulate a bird’s beak.)

4. Record the number of each kind of dot picked up. Repeat the experiment, then repeat twice more, this time with the dots scattered on a colored background. 

	
	
	Total number of dots picked up
	Percent of available prey recovered

	Trial
	Background
	Contrasting background
	Matching background
	Contrasting background
	Matching background

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	


Questions

Part 1

1. The following table describes what actually happened to beetle populations in a 10-year study in the US. The numbers represent the beetles caught in traps located in the same area each year.

	Year
	Number of light beetles caught
	Number of dark beetles caught

	1
	710
	99

	2
	590
	122

	3
	502
	205

	4
	405
	215

	5
	255
	295

	6
	225
	357

	7
	202
	415

	8
	151
	499

	9
	85
	600

	10
	59
	730


Create a graph of the information comparing dark and light beetles caught each year. Explain why colors in the populations changed over time based on the experiment you just completed.  

2. How is industrial melanism in a population of insects different from someone in class dying their hair?

3. What conclusions can you make about how genes and evolutionary fitness contributed to the changes in the beetle population?

4. What might you expect to happen if cleaner-burning fuels were used in the future, slowly reversing the effects of the soot on the trees?

5. In the 1940s, DDT was used effective as an insecticide against mosquitoes. Twenty years after its widespread use, a large proportion of mosquitoes were resistant to DDT. How is the rise of resistant mosquitoes similar to industrial melanism in beetles living on soot covered trees? Explain how the DDT resistant mosquitoes became common in the mosquito population.

An Evolution Story – Part 1 (introduced as part of a powerpoint with examples)
· Choose a complex structure and write a story about how that structure could have evolved over time.

· Remember to include the 4 factors necessary for natural selection to occur as part of your answer!

How your story will be graded:
· Writing quality / 5

· Spelling, punctuation and grammar are all correct

· Content / 10

· Includes all parts of the factors needed for natural selection

· Story makes sense and is realistic (no research necessary – be creative!) 

An evolution story – Part TWO 

Read the following story and answer the questions:

Flower petals are a complex structure that evolved over millions of years. They are the result of many small changes over a long time, each giving the plant an advantage. It may have happened like this: Plants need to get their pollen (the male part) to meet up with the ovary (the female part) on another plant. If an insect brushes against the pollen on one plant and travels to another plant it will give some of the pollen from one plant to the ovary of another. When that happens, the plant will able to make a seed and produce more plants. The plants that are able to transfer pollen easier to other plants will be able to make more seeds and have more offspring than the plants that have no way to transfer pollen. If a plant has brighter leaves next to the male and female parts of the plant, it will attract insects. When insects brush against the male part, they will pick up pollen. If they travel to another plant that also has bright leaves, they will pick up more pollen from the male part of that plant, and leave some of the pollen from the first plant on its female part (the ovary). This plant will be able to produce more seeds. Of the hundreds of seeds that it produces, some of them will have leaves that are the same bright color as their parents, some will have leaves that are less bright and some will have leaves that are even brighter. Not all the offspring are the same, but many of them inherit the bright leaves from their parents. If a plant has even brighter leaves, it will attract more insects and it will get more pollen from other plants and produce more seeds. Over many years, the plants with brighter leaves near the male and female parts will be more successful, while the plants with normal green leaves will have less insects visit them and will have less offspring. There will be more plants that survive and reproduce with bright leaves than with green leaves. In time, if the leaves are more delicate and are beautiful colors, they will attract more insects, allowing the plant to reproduce more. Eventually, a structure like a flower petal could become common in the population.

1. Identify which parts of the story are related to:

· Inherited variation

· Overproduction

· Struggle to survive

· Successful reproduction

2. Write a story as a group for how flowers developed a sweet fragrance (odor). 

3. Re-write your original evolution story individually (not in a group) and at the bottom of your story, identify the four parts of natural selection, just like you did in your group. 

Biology 10 – Mass Extinction Assignment
“Of all species that have existed on Earth, 99.9 percent are now extinct. Many of them perished in five major extinction events.

According to a recent poll, seven out of ten biologists think we are currently in the middle of a sixth mass extinction. Some say it could wipe out as many as 90 percent of all species living today. Yet other scientists do not agree. However, they also consider must how one species -- Homo sapiens -- may be triggering a modern mass extinction.”
Click on the following link and read the article, which outlines the five extinction events referred to above.  

http://www.actionbioscience.org/newfrontiers/eldredge2.html
You need to:
1) Take notes on these events focusing on the number of species that are estimated to have become extinct, the dates and the possible cause of the event.  
2) Write a paragraph explaining your opinion on whether we are in the middle of a sixth extinction. Explain your answer using information from the article to support your idea.

Biology 10 Extinctions Assignment

Student: 

	Category and Expectations


	Mark

	Writing quality / Clarity
- There are no errors in spelling, grammar or punctuation and your report is easy to understand
	/ 5



	Content (not including personal opinion)
- All parts of the information presented are correct, clear and completed thoroughly
	/5

	Presentation of personal view
- The viewpoint expressed is clear, logical and well argued and makes reference to information from the article
	/ 5



	Total
	/ 15



At the end of unit:

CURRICULUM COVERAGE:  100%

REFLECTIONS: 

This term, we covered all of the concepts for the Evolution unit and students showed a good overall understanding of the process of natural selection. Student opinion on the Evolution unit was mixed. Some students really enjoyed the activities and showed clear mastery of the material. Other students were less able to communicate what they had learned (particularly on assignments such as the “evolution short story”) and were unable to consistently explain that individual organisms do not change themselves to adapt. This is a difficult concept for students in general, and eventually they seemed to understand the idea with further practice. Many of these conceptual difficulties also stem from subtleties in how the process is described in English. Students with stronger language skills were better able to pick up the process without extra help. In the future, I will continue to use the modeling activities because it helps the students with less English ability. It would also be useful to add in one or two more short activities to reinforce this idea near the beginning of the unit.

Students found the activities where we modeled Natural Selection particularly helpful. Although they didn’t get the answers correct the first time in many cases, they were able to learn from their mistakes. I chose to use pieces of paper instead of candies or fruit loops for one of the modeling activities this year, which was very helpful as it posed less student distractions. Separating the class into teams and using a small prize as a motivator for following the lab rules also proved to help with individual participation and lab clean up. 

Student presentations on the History of Life on Earth were also completed to a much higher level this year, which was in part due to demonstrations of how to make a good powerpoint. Although this took class time, the students improved in their ability to explain their powerpoints without reading the information. I will continue to use this tactic in the future although it takes more time because the chances of student success is much higher when they have a good and a bad powerpoint to compare their work to.

The field trip to Gorgona during the last week took time out of the term and made it difficult to do the supplementary activities in the Evolution unit that I usually add in to make the process more accessible to students. Although they missed these extras, I think they were able to grasp the main ideas without them. The Gorgona island trip also added in a connection between what we had studied in Evolution and what we will be studying in Ecology during the fourth quarter. Although not all of the students participated in the field trip, all of them completed a short project on an ecosystem, which will be useful to come back to later. This seems like a good use of the field trip experience because it will ultimately tie all the units of the course together. 

