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Within the science classroom it can be beneficial to use a constructivist approach to teaching the content.  In this type of classroom students learn through inquiry based lessons and requires reinforcing appropriate responses, repeating through practice and performance (Chaiarelott, 2006).  In the constructivist model of teaching the students have more control over their own learning environment, many of the lessons and activities are self-directed, though they require each student to reach a certain learning outcome or create a certain product in the end (Joyce & Weil, 1972).  This unit will utilize both the constructivist approach and the use of Marzano’s high yield strategies. 


The design of the unit will focus on the students’ individual and group attainment of learning objectives and will then require each student to complete a task related to the concept.  Throughout this unit, Marzano’s high yield strategies are implemented by the teacher to assure that the quality of instruction is focused on the learning objectives and the attainment or mastering of particular concepts.

Each lesson has been designed to use one of Marzano’s high yield strategies, these include:

· Cooperative Learning

· Cue, Questions, and Advanced Organizers

· Generating and Testing Hypothesis

· Homework and Practice

· Identifying Similarities and Differences

· Non-Linguistic Representations

· Reinforcing Effort and Providing Recognition

· Setting Objectives and Providing Feedback

· Summarizing and Note taking (Marzano, 2001)
While each of the nine high yield strategies are not used in every lesson there is a consistent sequence to the lessons within the unit.  Each lesson will begin with the students knowing what objectives they will need to attain.  This will be followed by the students working either individually or cooperatively to create their own notes using an advanced organizer or when the topic permits the use of non-linguistic representations.  The nature of the science classroom allows for generating and testing hypothesis when labs are conducted, many of the lessons within this unit will be followed or reinforced by a lab or activity related to the concept.
UNIT OUTCOMES:
1. Students will define evolution as a biological and geological process.

2. Students will distinguish between the three types of natural selection and identify ways in which natural selection happen.

3. Students will analyze how evidences for evolution explain the diversity and unity of previous organisms.

4. Students will explain how genetic drift, gene flow, and speciation lead to changes in a population over time.

5. Students will analyze and create classification systems, cladograms, and phylogenic tress to understand the connection between past and present organisms.

	PREASSESSMENT – VOCABULARY RATING SCALE



For the unit Preassessment I have chose to use a vocabulary rating scale.  These scales are commonly used to assess the student’s familiarity with the material prior to instruction.  The students will be given the rating scale prior to the unit and each student will fill out their own scale independently.  I plan on using this checklist to guide my own instruction and to reinforce the topics when needed.  I have chosen this due to the nature in which students in my class are to obtain information.  Students are responsible for completing their own notes in class or work collaboratively with others to determine the nature of the topic.


Depending on the ratings given to certain ideas and vocabulary words I will determine how much I will need to intervene in the instruction and understanding of the topics.  I will then frequently return the checklist to students and they will then rate their understanding of the topics again following instruction.  This will be done on a regular basis so that I can plan my lessons accordingly.  

	VOCABULARY RATING CHECKLIST


	Vocabulary Knowledge Rating Sheet:

+ = I know this word well.     √ = I have some idea what the word means.     - = I have never seen this word. 



	WORD
	BEFORE INSTRUCTION
	AFTER READING
	AFTER INSTRUCTION

	Linnaeus
	
	
	

	Lamarck
	
	
	

	Catastrophism
	
	
	

	Gradualism
	
	
	

	Uniformitarianism
	
	
	

	Charles Darwin
	
	
	

	Variation
	
	
	

	Adaptation
	
	
	

	Fossil Evidence
	
	
	

	Geologic Evidence
	
	
	

	Artificial Selection
	
	
	

	Heritability
	
	
	

	Overproduction
	
	
	

	Descent with modification
	
	
	

	Embryology
	
	
	

	Homologous Structure
	
	
	

	Vestigial Structure
	
	
	

	Analogous Structure
	
	
	

	Natural Selection
	
	
	

	Directional Selection
	
	
	

	Stabilizing Selection
	
	
	

	Disruptive Selection
	
	
	

	Genetic Variation
	
	
	

	Mutation
	
	
	

	Gene Flow
	
	
	

	Genetic Drift
	
	
	

	Speciation
	
	
	

	Convergent Evolution
	
	
	

	Divergent Evolution
	
	
	

	Coeveolution
	
	
	

	Taxonomy
	
	
	

	Phylogenies
	
	
	

	Cladogram
	
	
	

	LESSON PLAN – DAY ONE


LESSON OBJECTIVES:
1. Students will research early ideas of biological change.

2. Students will analyze three theories of geologic change.
MATERIALS NEEDED:

· Student guided notes 10.1 and textbook

· Graffiti Mat with evolutionary scientist names and theories of geologic change printed in the center.

· Markers (different color for each student in group, 4 per group)

PROCEDURE: (Time = 50 minutes)
1. Introduction to evolution, teacher lead discussion that will lead to a definition of evolution being presented.  (Time = 5 minutes)

2. Explanation of Activity (Time = 5 minutes), Work time (Time 12-15 minutes)
a. Students will be divided into groups of four using a deck of cards.

b. Teacher will instruct groups to select one member as the group leader.

c. Teacher instructs student groups to take a seat at one of the work stations (each containing graffiti mat and markers).
d. Each student is to read from the textbook the information pertaining their assigned topic and write down notes on their portion of the graffiti mat (Time = 8 minutes).
e. Groups will discuss their individual notes and develop a group answer that they will present to the class (Time = 5 minutes).

3. Group representative presents the group information while classmates record the information on their guided notes handout (Time = 25 minutes)

4. Teacher will give clarification if needed throughout the lesson.

ASSESSMENT AND EVALUATION:

· Observation of student interest.

· Note if student are writing and participating in the group.

· Note if students need assistance with their roles since it is a new activity for them.

· Material presented by each group.
10.1  Early Ideas About Evolution
Define:  EVOLUTION –
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Graffiti Mat Diagram:
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	LESSON PLAN – DAY TWO and THREE


LESSON OBJECTIVES:

1. Students determine how Darwin’s voyage provided information on evolution.
2. Students will analyze various adaptations.

MATERIALS NEEDED:

1. Student guided notes and textbook.

2. Lab handout:  Adaptations of the Human Hand.  Materials for lab:  string, jar with cap, paper and scissors, masking tape, timer.

3. Lab handout:  Beak Adaptations.  Materials for lab:  clothespin, spoon, scissors, probe, toothpicks, raisins, marbles, seeds.

4. Lab report format

PROCEDURE:

Day #1

1. Students will be given time to read section on Darwin and complete the student guided notes (Time = 25 minutes).

2. Student will get with lab partner (assigned at beginning of the year) and pick up lab materials.

3. Students will follow procedure and record data.

4. Conclusion will be completed for homework and collected the following day (Time = 25 minutes).

Day #2

1. Teacher lead explanation of the bird beak lab and the lab report format they will need to follow (Time = 5 minutes).

2. Independent completion of background information and development of testing hypothesis (Time = 10 minutes)

3. Conduct experiment with lab partner, collect data and graph data (Time = 20 minutes).

4. Time to begin lab report: materials list and conclusion only (Time = 15 minutes) this will be collected from students the following day.

ASSESSMENT AND EVALUTION
1. Teacher will be monitoring students during the creation of their notes and will answer questions when presented.

2. During the labs the teacher will be monitoring each group and assessing their understanding of adaptations through questions and observations.

3. Lab reports will be graded based on the conclusions the students have made and the proper graphing and representations of the data.

10.2 Darwin’s Observations
Darwin’s voyage provided insights into evolution.
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ADAPTATION OF THE HUMAN HAND 

  

  

Name____________________________

Date_____________________________ 

  

INTRODUCTION: 

  

Living things have bodies that are adapted for the places they live and the things they do. Fish have gills so that they can remove oxygen that is dissolved in water. Most plants have green leaves which contain chlorophyll so that they can make food. Jellyfish have stinging cells to capture prey. Birds have hollow spongy bones so that they will be light enough to fly. Arctic animals have layers of fat and thick coats of fur to keep warm in the frigid Arctic climate. There are hundreds of examples of ways that organisms are adapted for a successful lifestyle. 

  

Humans, too, are adapted for the things they do. One of our adaptations is our hand. Humans, as well as monkeys, gorillas, and other primates, have a hand that can grasp objects. In this lab exercise, you will perform several common actions. Then you will change your hand so that it resembles that of a non-primate animal. You will determine whether or not you can successfully perform the same actions. This will demonstrate how the human hand is adapted for the actions it performs. You will work with a partner to do this exercise. 

  

  

PROCEDURE: 

  

1. Do each of the following activities and have your partner time how long it takes you to do each one. Record the times in the data sheet. 

  

A. Tie a knot in a piece of string. 

B. Remove one shoe and replace it on your foot. 

C. Unscrew a bottle cap or jar cover. 

D. Cut a piece of paper in half with scissors. 

E. Open a door. 

F. Write your name on a piece of paper. 

  

2. Using masking tape, have your partner tightly tape each of your thumbs to the palm of the hand. 

  

3. After your thumbs are securely taped, try each of the activities listed in Procedure 1 again. Time each activity as you did before and record the time in the data chart. If an activity is not done in two minutes, record the word "unsuccessful." 

  

DATA 

  

FIGURE 1: Time Taken To Perform Various Actions 

  

	ACTION 
	Time to do it with 

	
	THUMBS FREE 
	THUMBS TAPED 

	Tie knot in string 
	  
	  

	Remove and replace shoe 
	  
	  

	Unscrew bottle cap 
	  
	  

	Cut paper 
	  
	  

	Open door 
	  
	  

	Write name 
	  
	  


  

CONCLUSIONS: 

  

1. Explain why dog and cat paws are not adapted for doing the six actions you tested. 

  

________________________________________________________________________

  

________________________________________________________________________

  

2. What are cat and dog paws adapted for? 

  

________________________________________________________________________

  

3. Describe how your hand is adapted for doing the actions you tested. 

  

________________________________________________________________________

  

________________________________________________________________________

 

  

4. You have an opposable thumb. Explain what you think this means. 

  

________________________________________________________________________

5. Why do you feel that human hand adaptations have helped to make humans such a successful species on earth? 

  

________________________________________________________________________

  

________________________________________________________________________
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	LESSON PLAN DAY - FOUR and FIVE


LESSON OBJECTIVES:

1. Students will examine the factors Darwin considered in forming his theory of natural selection.

2.  Students will be able to summarize the four main principles of natural selection.
MATERIALS NEEDED:
1. Vocabulary notebook sheets, 10.3 student guided notes, textbook

2. Natural Selection in African Swallowtails lab sheet, 15 pieces of colored paper (pre-cut and sorted prior to the lab).

PROCEDURE:

Day #4

1. Teacher will explain the use of Marzano vocabulary boxes and the terms and text that the students will be using for this assignment.  They are to work independently and will be quizzed over it the following day (Time = 5 minutes).

2. Student will describe Darwin’s key insights, define natural selection, and the four main principles of natural selection using Marzano vocabulary boxes and non-linguistic representations (Time = 45 minutes).

Day #5

1. Quiz over the previous days notes (Time = 10 minutes).

2. Natural selection in African swallowtails lab.

3. Teacher will explain the lab procedure and will instruct students to report to their lab stations with their lab partners (Time = 5 minutes).

4. Students will be given time to complete the lab activity and graph the data collected (Time = 20 minutes).

5. Once the data is collected students will have time in class to work on the various graphs and analysis questions (Time = 15 minutes).

ASSESSMENT AND EVALUTION

1. Teacher will be monitoring the students during the creation of their vocabulary boxes.

2. Students will be given a short quiz over the vocabulary assigned, this will assess their ability to retain and explain the information.

3. During the labs the teacher will be monitoring each group and assessing their understanding of adaptations through questions and observations.

4. Lab reports will be graded based on the conclusions the students have made and the proper graphing and representations of the data.

10.3 Theory of Natural Selection
Darwin proposed natural selection as the mechanism for evolution.
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Marzano Vocabulary Boxes
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	LESSON PLAN – DAY #6 - #11


LESSON OBJECTIVES:

1. Student will be able to identify and explain the evidences of evolution (fossils, geography, embryology, homologous structures, vestigial structures, and similarities in chemical compounds).

MATERIALS NEEDED:

1. 10.4 students guided notes, textbook, large poster board for each group in the class

2. Labs:  Pterosaur bones, scissors, glue, How Fossils Show Change, colored pencils, Homologous structures, Amino Acids and Similarities, Embryology pictures

PROCEDURE:

Day #6

1. Teacher will hand out cards with one of six vocabulary words on it (fossils, geography, embryology, similarities in body structures (homologous structures and vestigial structures), and similarities in chemical compounds) and explain the process that will be used to create posters (Time = 10 minutes).
2. Each student will be given 10 minutes to research the topic on their own (Time = 15 minutes).

3. Students who researched the same term will now get together and develop a poster that will be used to present the information to the class.  This includes a poser presentation with diagrams and examples (Time = 25 minutes).  

4. Presentations will be given based on the evidence of evolution that will be discussed that day.

Day #7
1. Students will present information on fossils and geography (Time = 10 minutes).
2. Students will be completing an application lab where they are to analyze various ways in which fossils show change (Time = 30 minutes)

3. Teacher will hand out exit slips, these need to be collected as each student leaves the room (Time = 8 minutes).

Day #8

1. Teacher will explain the pterosaur activity to the students.  Each student will get a sheet of paper with bones printed on it.  Each student is given the class period to cut and assemble the dinosaur together based on what they know of anatomy.  The teacher will give no hints throughout the lab (Time = 5 minute).

2. Student work time (Time = 45 minutes).

Day #9

1. Student presentation of similarities of body structures (homologies, vestigial structures, and analogous structures) (Time = 20 minutes).

2. Teacher will explain the process for completing the assignment dealing with homologous structures (coloring the same bone the same color in each organism and answering the questions) (Time = 5 minutes).
3. Students will be given time to complete the assignment (Time = 20 minutes).

4. Students will exchange papers and will grade each others work (Time 5 minutes).

Day #10

1. Student presentation of embryology (Time = 10 minutes).

2. Teacher will explain activity dealing with embryology.  Each student has a picture of four organisms during different stages of development, they will assemble these pictures according the organism in which they belong and the correct sequence of development.  Once the grouping and order is approved by the teacher they may begin to glue them onto paper (Time = 40 minutes).

Day #11

1. Student presentation of similarities in chemical compounds (Time = 10 minutes).

2. Teacher will explain the process for completing the lab.  Comparing amino acid sequences and how to graph the data once it is collected (Time = 5 minutes).

3. Students will be given class time to complete the lab (Time 35 minutes).

ASSESSMENT AND EVALUTION
1. Teacher will be monitoring students during the independent and cooperative learning process.  Each group will be graded on their presentations to the class and the methods they used to present the data.

2. During the labs the teacher will be monitoring each group and assessing their understanding of adaptations through questions and observations.

3. Lab reports will be graded based on the conclusions the students have made and the proper graphing and representations of the data.

10.4 Evidences of Evolution
Evidence of common ancestry among species comes from many sources.
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	LESSON PLAN DAY #12


LESSON OBJECTIVES:

1. Students will be able to describe how natural selection acts on the distribution of traits in a population.

2. Student will explain the three ways natural selection can change the distribution of a trait in a population.

MATERIALS NEEDED:

1. Vocabulary notebook sheets, 11.2 student guided notes, textbook

2. Natural selection graphs reinforcement worksheet.

PROCEDURE:

Day #12

1. Students will work independently to create their notes using the guided notes given to them by the teacher (Time = 20 minutes)

2. As a group we will review the types of natural selection and the student will complete a simple quiz dealing with natural selection and cartoons (Time = 15 minutes).

3. To further reinforce the material and for the students to gain a better understanding of the material they will work on a worksheet where they will need to describe the types of natural selection.  In addition they will need to identify certain scenarios as being one of the three types of natural selection (Time = 15 minutes).

ASSESSMENT AND EVALUTION

1. Teacher will be monitored during the creation of their own notes.

2. During the “cartoon quiz” the teacher will monitor the student understanding and will answer further questions if need be.

3. The quizzes will be graded for understanding only and will be used a tool to determine whether further reinforcement will be needed the following day.

11.2  Natural Selection in Populations
Populations, not individuals evolve.
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Name:___________________________________________

Types of Natural Selection

1. Limpets are marine organisms that have shells that vary in color from white to dark brown.  Limpets live their adult life attached to rocks.  One light colored rock, white shelled limpets are at an advantage because the birds that prey upon them have a difficult time locating them.  One dark-colored rock, dark-shelled limpets are well camouflaged.  On the other hand, tan-colored limpets are easily spotted on either light or dark rocks.

a. Name the type of selection:  _____________________________________________

b. One the back of this paper, draw a graph to represent this type of selection.

c. Explain why this type of selection occurred:

2. In spiders, the average size is at an advantage in terms of survival and reproduction.  Large spiders are easily seen and captured by their predators.  Smaller than average spiders cannot catch enough prey to survive.  

a. Name the type of selection:  ______________________________________________

b. On the back of this paper, draw a graph to represent this type of selection.

c. Explain why this type of selection occurred:

3. Woodpeckers feed by pecking holes in trees in order to get at the insects living under the bark.  One year, the trees are invaded by insects that live deep within the trees.  Woodpeckers with long beaks can’t reach insects and starve.  Only the woodpeckers with long beaks can eat and survive.

a. Name the type of selection:  ______________________________________________

b. On the back of this paper, draw a graph to represent this type of selection.

c. Explain why this type of selection occurred:

For the following description, identify the type of natural selection.

4. Favors one extreme form of a trait.  _________________________________________

5. Selects AGAINST the intermediate forms.  ___________________________________

6. Selects the average form of a trait.  __________________________________________

7. Favors the two extremes of a trait.  __________________________________________

8. Selects against both extremes of the trait.  _____________________________________
	POST ASSESSMENT



The post assessment will be given at the end of the unit and will test the students achievement or mastery level of the Ohio Content Standards addressed within this unit.  For the post assessment I will use the district assessment which has been created using standards based questions and previously released OGT questions.  
