Bissett.InstructionalDesign
Rationale
Issue:  High Stakes Testing, NCLB, Literacy Education

Because of the demands of No Child Left Behind and high stakes testing (OAT and OGT), our district is engrossed in creating and implementing curriculum that is exclusively standards based.  What is expected to be taught in every classroom is based upon the Ohio Content Standards benchmarks and grade level indicators.  Our district is also focused on literacy education for all middle school students by adopting new instructional strategies that are based upon the work of Robert J. Marzano.  This instructional unit is designed to address the Ohio content standards and new literacy strategies to better prepare my students for the OAT.

Evolutionary theory is the topic that is covered with this instructional design.  Because this is a topic that is covered over a 10 week period according to our pacing guide, this instructional design is an extremely small portion that covers 5 lessons about adaptations and how this fits into the overall concepts of evolutionary theory.
This instructional design is set up to follow both the behavioral and constructivist approach.  Students will need to be focused on receiving the basic facts about what adaptations are and then moves to more of a constructivist approach by the learning being interactive and by building on what students already know. (Chiarelott, 2006)  One of the basic premises of this unit is to have dialog with the students about their work, helping them to construct their own knowledge about adaptations.  The assessments include student work, teacher observations, and student’s point of view and understanding of the topic at hand.
This unit also is designed to accommodate all learning styles to accommodate the multiple intelligences of the learners.  Intelligences addressed in the five lessons are linguistic, logical/mathematical, spatial, kinesthetic and interpersonal.  (Gardner, 1983)   Along with accommodation for multiple intelligences, the different levels of Bloom’s Taxonomy is also used for the instructional design.  Within the instructional design, students will use such skills as remembering, understanding, applying, analyzing, evaluating and creating to help develop higher-level thinking skills.  
Because literacy is a huge concern in our district, this instructional design is also focused on using Marzano instructional strategies in the lessons.  Strategies used include summarizing and note taking, homework and practice, cooperative learning, non-linguistic representations, generating and testing hypotheses, ques, questions, and graphic organizers.  (Marzano, 2001) These are embedded into the design to help improve not only science literacy, but literacy in general to increase student achievement.

Outcomes

National Science Standards:

Correlation for lessons:

An organism's behavior evolves through adaptation to its environment. How species move, obtains food, reproduces, and responds to danger is based in the species' evolutionary history.

Biological evolution accounts for the diversity of species developed through gradual processes over many generations. Species acquire many of their unique characteristics through biological adaptation, which involves the selection of naturally occurring variations in populations. Biological adaptations include changes in structures, behaviors, or physiology that enhance survival and reproductive success in a particular environment.

Form and function are complementary aspects of objects, organisms, and systems in the natural and designed world. The form or shape of an object or system is frequently related to use, operation, or function. Function frequently relies on form. Understanding of form and function applies to different levels of organization. Students should be able to explain function by referring to form and explain form by referring to function.

Mathematics is essential to asking and answering questions about the natural world and also essential in scientific inquiry.  Mathematics can be used to ask questions; to gather, organize, and present data; and to structure convincing explanations.

Ohio Content Standard GLI:

Explain how variations in structure, behavior or physiology allow some organisms to enhance their reproductive success and survival in a particular environment

Student Outcomes:

Lesson: Adaptations

Students will be able to:

Identify different types of adaptations

Describe different types of adaptations

Create an organism that has specialized adaptations that will allow it to survive in its environment

Lesson:  Forkbirds

Students will be able to:

Understand the term “adaptation” 

Predict which “forkbird” will be best adapted to pick up the most “wildloops” by the structure of the beak

Lesson:  Forkbird Conclusions/Mean, Median, Mode

Students will be able to:

Analyze data to determine if prediction was correct

Determine which type of “forkbird” is best adapted through its structure to survive in its environment by gathering the most “wildloops”

Explain the difference between mean, median and mode

Calculate mean, median and mode

Create a graph that is representative of the data collected

Lesson:  Adaptation Study “Owls”

Students will be able to:

Identify adaptations of a barn owl

Construct an adaptation data chart over barn owls structures and behaviors

Lesson:  Adaptations
Students will be able to:

Apply previously learned adaptations to a 

Classify bones gathered from an owl pellet

Identify prey gathered from an owl pellet

Complete Data Sheet

Preassessment
The preassessment for this unit will include set of questions, a chart and a diagram.  This should be completed a few weeks before the instructional unit to have time to analyze the results.
Life Science Preassessment

1. What is adaptation?

2. How does the environment effect survival of organisms?

Complete the table below about adaptations of the following bird’s feet
	Bird
	What does the foot allow the bird to do?
	How will it help it survive in its environment?
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Owl
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Duck
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Robin
	
	


Figure mean, median and mode for the following set of numbers:

2, 7, 13, 13, 25

Lesson: Adaptations
National Science Standard Themes:

Develop an understanding of:

Diversity and adaptations of organisms

Ohio Content Standard GLI:

Explain how variations in structure, behavior or physiology allow some organisms to enhance their reproductive success and survival in a particular environment

Duration:  One 55 minute class period

Student Outcomes:

Students will:

Identify different types of adaptations

Describe different types of adaptations
Create an organism that has specialized adaptations that will allow it to survive in its environment
Materials:

· Vocabulary sheet
· Science binder (all students have their own science binder that was organized into sections previously)
· ELMO and projector for vocabulary words 
· Computer/projector for power point

· Adaptation PowerPoint Courtesy of:  http://www.ccmuseumedres.com/Animal%20Adaptations.ppt#1
· Note summary sheet for binder-excel program
· Adaptation power point questions

· Student adaptation drawing instructions and Rubric
· 1 piece of computer paper for each student for drawing
· Colored pencils

· Post-it note for exit question (all students have their own colored post-it notes as required material for science class)

Procedures:

Vocabulary:

Students will record the vocabulary in their science binder.  
Review words and definitions

Vocabulary: 2-3 minutes
Powerpoint:

Students are to write down the standard/GLI onto their notes.  (Posted on the board) 

Students also need to copy the notes from the power point presentation in their science binder (notes section) as they are presented.  Notes are in a T-note format and their notes section has the blank T-notes in it.  Students should record the heading of the PowerPoint on the right and the supporting details on the left.  Slides 1-9 should be recorded
Additional discussions may include:
· Any reasonable examples of adaptation

· Other adaptations of groups of animals discussed

Students should also discuss and complete the adaptation power point questions worksheet as the PowerPoint is presented.  They should discuss each as a group but will record the answers individually.  

When students are finished with notes, they should complete the 5 sentence note summary.  PowerPoint questions, when completed, will be placed in their science binder in the notes section
Powerpoint: 25 minutes

Adaptation Drawing:

Students will create a drawing of an organism that has several adaptations that allows it to survive in its environment.  The adaptations can be realistic body parts or imaginative body parts. 

Give adaptation handout to students.  Go over directions and adaptation requirements.  Students should label each individual adaptation on the animal and on the back of the drawing; they need to explain how each adaptation helps it to survive.  Distribute Rubric for clarification.
Drawing:  20-23minutes
Clean-up/Wrap-up:
Have students clean up/put away the colored pencils.  Any unfinished pictures become homework, due at the beginning of the next class.  

On a colored post-it note students need to write what the word “adaptation” means in their own words.  Students should turn in their post-it note as they leave for their next class
Drawing/Clean-up/Wrap-up:  4 minutes

Adaptation Power Point Questions


Name:   

http://www.ccmuseumedres.com/Animal%20Adaptations.ppt#1 

Discuss each question within your group.  Write a response that reflects the ideas of the group for the posed questions.  Each person in the group should have their own sheet with answers.  Please record the power point answers under your group’s answer.  When finished, place in your science binder behind the “Adaptation” notes in your binder.
1.  Why are the eyes of a lion set in front of the head rather than on the sides?

Power Point Answer:

2.  What is the purpose of the mane on a male lion? What is the reason for the lion’s color?

Power Point Answer:

3.  Why are giraffes able to go for long periods of time without water?

Power Point Answer:

4.  How are their long necks adapted to their lifestyle?

Power Point Answer:

5.  How do zebras defend themselves?

Power Point Answer:
~Adaptation Drawing~

You are to create (draw) an organism on computer paper that has many structural adaptations that will allow it to survive.  You must include all adaptations and you must label all of the parts on the actual organism.  Your creature should have a name.  On the back of the drawing, please list each letter of the adaptations and explain how this adaptation helps it to survive in its environment. 

Requirements:

A. This animal live in water 

B.  It must be able to get around in water

C.  It must be able to breath in water

D.  It has a heavy body that must be supported as the animal both 


swims and walks

E.  It has to be able to dart away when approached by enemies in the 
water

F.  It has to create water currents to bring food to its mouth in the water

G.  It has to have a special “pouch” for testing its food before eating it

H.  It has to have special appendages for holding extremely large pieces of 
food

I.  It has to have special appendages for breaking apart hard bits of food

J.  It has to have special appendages for opening/eating shelled animals

K.  It has to have appendages for holding/carrying its young

L.   It has to have a formidable defense weapon

M.  It has to have a warning system (bright colors) to warn predators that it 
does not taste good 

N.  Any other adaptation that you see fit is welcomed!

	Adaptation
	Labeled
	Adaptation reflects requirements
	Adaptation is explained

	
	Yes- 1pt. No- 0 pt.
	Yes- 1pt. No- 0 pt.
	Yes- 1pt. No- 0 pt.

	A
	
	
	

	B
	
	
	

	C
	
	
	

	D
	
	
	

	E
	
	
	

	F
	
	
	

	G
	
	
	

	H
	
	
	

	I
	
	
	

	J
	
	
	

	K
	
	
	

	L
	
	
	

	M
	
	
	

	     Drawing has a name:  Yes- 1 pt. No- 0 pt.                                                                                    

                                                                                                        TOTAL:__________/ 4O


Lesson: Forkbirds 
National Science Standard Themes:

Develop an understanding of:

Diversity and adaptations of organisms

Structure and function in living systems

Ohio Content Standard GLI:

Explain how variations in structure, behavior or physiology allow some organisms to enhance their reproductive success and survival in a particular environment
Duration:  One 50-55 minute class period

Students Outcomes:

Students will be able to:

Understand the term “adaptation” 

Predict which “forkbird” will be best adapted to pick up the most “wildloops” by the structure of the beak

Materials:

Forkbirds

· Each group will need 4 of each types of birds (1-tine, 2-tine, 4 tine)

· 42 Plastic 12-16oz. Cups (Each group will need: 1 for forkbirds, 1 for each person in the group, 1 for wildloops)

· 2 Boxes of fruitloops (wildloops) divided into 7 cups (1 for each group)

· 7 dice (1 for each group)

· 7 cafeteria trays (1 for each group)
· Stop watch

· Data Sheet(1 for each student)

· Power Point-Forkbirds

· Instruction set

· Science Binder (all students have their own science binder that was organized into sections previously)
· Vocabulary sheet

· ELMO for vocabulary sheet projection

· Post-it-note for exit question (all students have their own colored post-it notes as required material for science class)
Procedure:
Students will be broken into groups of 3 or 4.  Groups have been predetermined by seating chart- Each group will already have materials on the tables for usage.

Each table/tray should be set up as follows:
1 dice, 1 cup full of forkbirds, 1 cup full of wildloops, 4 stacked cups, 1 instruction set

Students will review the definition of adaptation in science binder from vocabulary section.  Students are to discuss, in their groups, what adaptations are how they can be helpful or harmful 

Review/Discussion: 2-3 minutes
Introduction to Forkbirds:

Introduce the forkbirds by showing the PowerPoint of forkbirds.
PowerPoint: 8 minutes
Prediction:

Have each student look at the different types of forkbirds and wildloops

Explain that forkbirds eat by using the tines and not scooping (explain to the class that forkbirds have not evolved yet to be able to have scooping necks) 
Have them write a prediction on the top of their data sheet which forkbird will be best adapted by structure (beaks) to pick up the most food (the 1-tine, 2-tine or 4-tine) 
Prediction: 4 minutes
Explanation:

Explain that each student will start the food gathering by starting with the parent bird, which is the 2-tine forkbird.  Each food gathering session will last 30 seconds.  Students will pick up as much food as possible and place the food in the cup as this is a specialized stomach for the bird.  The food must land in the cup to be counted and students may not use their hands to assist the food into the cup in any way.  They are allowed to hold the cup but it can not be tipped.
Further explain that when organisms reproduce, such as forkbirds, they pass on their traits to their offspring.  To simulate reproduction, we are going to roll the dice.  This will determine which traits for beaks are passed on.  
If the dice shows a 1, 2 or 4, the offspring will have that respective tined beak.  If they roll a 3, 5 or 6 the offspring will match the parent bird and remain with the same beak type.

NOTE:  Please explain that variations in structures that results in expressed adaptations take many generations in nature and normally, birds will not develop different types of beaks so quickly.  Students should understand this from earlier lessons presented.  

Next, have students look over the data sheet.  Explain that the numbers 1-10 in the first column represents each generation.  The following columns (1-tine, 2 tine, and 4 tine) will be used to record the amount of food the type of bird ate, depending on the type of bird used for gathering food.  
Ask for any questions at this time

Explanation and questions: 5 minutes 

Practice and instructions:
Have students do a trial of gathering food.  Each student should start with the parent bird- the 2-tined.  Students should dump the “wildloops” onto the tray with everything else removed from the tray.  Each student should have their own cup for the food.  Have the stopwatch ready and announce “On your mark, get ready, EAT!”  Start the stop watch.  When 25 seconds approached, count to 30 and announce “Stop Eating!” and stop and reset the stop watch. Have the students count up the amount of food the bird gathered and record the number on the trial portion of the data sheet under 2-tine because they used the 2-tine forkbird.  All food in their cups should go back on the tray.  Students should then roll the dice to determine what type of beak the next forkbird will have.  This will be determined by the number rolled on the dice, as prescribed above.  Ask for any questions at this time.  
Practice and instructions: 4-5 minutes 

Food Gathering Trials:

Students should be ready to begin their food gathering.  Have students begin with the 2-tine forkbird.  Tell the students that they will have 10 different generations of forkbirds.  Repeat the above directions in the explanation but these will be the actual trials.  You should go through 10 food gathering trials.  Walk around the room to make sure that students are recording the information in the correct columns and rolling the dice between each 30 second trial.
Food Gathering Trials: 20 minutes





Wrap-up:
Have students look over the data that was gathered and to re-read their prediction.  Based on the data they just glanced at, was their prediction correct as to which forkbird would be best adapted to eat the wildloops?  Students should record their answer on the bottom front portion of their data sheet.   Announce to students that they are going to analyze the data in the next lesson to figure mean, median and mode of the different types of forkbirds. 
Wrap-up: 2-3 minutes
Evaluation:

Exit question on board:  Does it seem that your prediction of your forkbird for the best adapted was correct?  If not, which seemed to be best adapted? (Students will complete answer on colored post-it-note and hand in as they leave for their next class) 
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[image: image5.png][

Shippedd



                       [image: image6.png]


     
Forkbird food: Wildloops





Name:











Period:






Forkbird Populations

Looking at the different types of forkbirds, predict in the space below which will be best adapted to survive in its environment by eating the most wildloops.  Justify your answer.

Prediction:

 Group Forkbird Population Data

	Generation
	One-Tined Forkbirds
	Two-Tined Forkbirds
	Four-Tined Forkbirds

	Initial/Practice Trial
	XXXXXXXXX
	
	XXXXXXXX

	1


	
	
	

	2


	
	
	

	3


	
	
	

	4


	
	
	

	5


	
	
	

	6


	
	
	

	7


	
	
	

	8


	
	
	

	9


	
	
	

	10


	
	
	


Lesson: Forkbird Conclusions/Mean, Median, Mode

National Science Standard Themes:

Diversity and adaptations of organisms

Structure and function in living systems

Mathematics as scientific inquiry

Ohio Content Standard GLI:

Explain how variations in structure, behavior or physiology allow some organisms to enhance their reproductive success and survival in a particular environment

Apply appropriate math skills to interpret quantitative data (mean, median, and mode)

Construct and interpret data in various forms produced by self

Duration:  One 50-55 minute class period

Student Outcomes

Students will be able to:

Analyze data to determine if prediction was correct

Determine which type of “forkbird” is best adapted through its structure to survive in its environment by gathering the most “wildloops”

Explain the difference between mean, median and mode

Calculate mean, median and mode

Create a graph that is representative of the data collected

· Materials Needed:

· Forkbird Data Sheet-Conclusion Questions
· Forkbird Questions Worksheet

· Calculator

· Vocabulary Sheet
· Science Journal Binder

· Mean, Median, Mode worksheet

· Graph paper or blank paper
· Colored Pencils

Introduction:

Explain to students that they will be analyzing their data from the previous lesson to determine which forkbird was best adapted to eat, and therefore survive, in its environment.
(Students will need to have their data sheet from the previous lesson available.)  Explain that in order to make a decision, it must be made by using data.  The data that was collected will serve as the decision maker.  The forkbird that is best adapted will be the one that ate the most.  It will be determined by the highest mean.    
Introduction:  2-3 minutes

Procedure:

In the student’s binder, have them copy the definitions of mean, median and mode.

Read the definitions of mean, median and mode from the top of the worksheet
Introduction to mean, median, and mode:
Pass out mean, median and mode worksheet

Read the top of the worksheet, explaining that this is data compiled from a few of last years students completing the forkbird activity 

Looking at the mean, median and mode worksheet, list all of the numbers in set 1 on the board.

Explain that mean is an average.  You add up all of the numbers and divide by the total numbers in the set.
Have the students figure the mean of set 1 by using a calculator.

Explain that median is the middle number of a set.  You find this by rearranging the numbers from lowest to highest.  The number that is directly in the middle of the set is the median.  If there are two middle numbers, then you find the mean of those two numbers.  This becomes the median.
Have the students figure the median of set 1.

Explain the mode is the number that occurs most often in a set.  There can be more than one mode.

Figure the mode of set 1.

Introduction to mean, median, mode: 7 minutes
Practice:

For practice, have the students complete the other set of numbers for mean, median and mode.  Check the answers when class is complete.  Set 1: Mean: 19; Median: 19; Mode: 19 and 22
Set 2: Mean: 21; Median: 19; Mode: 16

Practice: 7 minutes
Forkbird Data:
Explain that students are going to show which forkbird was best adapted to its environment by using the data that was collected in the forkbird lesson. 
Questions to ask orally to the class:

Which process would help determine the best performing forkbird (1-tine, 2-tine or 3-tine) mean, median or mode?


Students should recognize that mean would be the best

Why would mean be the best process to use?


Students should recognize that is it an average of the food ate 
which better determines who at more.  Median and mode only give 
information about the set of information, not which at the most.

Using the data sheet, determine the mean, median and mode for your set of data from each kind of forkbirds used.  Students should record their answers. 
Forkbird data:  7 minutes
Graphing

Students will create a graph for all three types of forkbirds (1-tine, 2-tine, and 4-tine) and graph the mean, median and mode for each type.

They will choose the type of graph they wish to create from a line graph, pie chart, bar graph.
Students are familiar with the different types of graphs, as graphing occurs all year long during science and math class.  If students are having a difficult time deciding, the following simple website can be used to help them decide.

Website:  http://www.beaconlearningcenter.com/WebLessons/KindsOfGraphs/default.htm#page3 
The graph should be color coded by mean, median and mode and should include all 3 different types of beaks.

Graphing:  15-18 minutes 

Analysis:

Students should then complete the analysis questions for the forkbird activity.  All papers should be collected for grading.
Analysis: 10-13 minutes

Evaluation:  Evaluation strategies will include correct determination of the best adapted forkbird, answers to mean, median, and mode, answers to graph and answers to analysis questions.  Success will be met with 85% or higher accuracy
Forkbird Conclusions





Name:









Period:

Please answer the following questions, in complete sentences, using your data sheet.

1. Which type of forkbird was most adapted to eat the Wild Loops?  Why?

Provide evidence from data sheet

2. Which type of forkbird was least adapted to eat the Wild Loops?  Why?

Provide evidence from the data sheet

3. Predict what you think will happen to each forkbird population and its ability to gather food over the next 10 generations.  Explain why you think this will happen.

A) One-tined forkbirds

B) Two-tined forkbirds

C) Four-tined forkbirds

4.  Explain how you adapted to the forkbird?

5.  Discuss how the adaptations you used in picking up the wildloops could have effected the outcome of how much food was gathered?

6.  Imagine that a change in food supply has occurred.  If their food source became berries, which forkbird would perform the best?  Why?

On the next page there are 2 amounts of how much food was eaten by a certain forkbird.  Figure out the mean, median and mode for each group.  Please round to the nearest whole number.
Mean- Average; add up all numbers and divide by the total amount of generations

Median- The middle number; List each number from smallest to largest and determine the middle number.  If there are 2 middle numbers (which will happen with a set of even numbers, you must add the 2 numbers together and divide by 2)

Mode- The number that occurs the most; there can be more than one mode






Set 1
         
  
Set 2






4


16









19


33









22


28









16


15









28


19









32


16









19


18









15


21






14


16









22


28

7.  Set 1:  Figure Mean, Median, Mode 


Mean:


Median:


Mode:

8. Set 2: Figure Mean, Median, Mode


Mean:


Median:


Mode:

Using your data from the 1 tine, 2 tine and 4 tine, please figure mean, median and mode for the three different types of forkbirds

9.  1 Tine: Figure Mean, Median, Mode


Mean:


Median:


Mode:

10.  2 Tine: Figure Mean, Median, Mode


Mean:


Median:


Mode:

11.  4 Tine: Figure Mean, Median, Mode


Mean:


Median:


Mode:

Graphing

After you have figured questions 9-11, please create a graphic representation of the forkbirds.  You must include all three types of forkbirds, mean, median and mode on your graph.  Please use color to show the different means, medians and modes for each forkbird.  Students should staple graph to packet when complete.  Collect packet. 

Lesson:  Adaptation Study “Owls”

National Science Standard Themes:

Develop an understanding of:

Diversity and adaptations of organisms

Structure and function in living systems

Ohio Content Standard GLI:

Explain how variations in structure, behavior or physiology allow some organisms to enhance their reproductive success and survival in a particular environment

Duration:  One 50-55 minute class period

Students Outcomes:

Students will:
Identify adaptations of a barn owl
Construct an adaptation data chart over barn owls structures and behaviors

Materials Needed:

· Owl Adaptation Reading

Information gathered from the following websites:


http://www.owlpages.com/articles.php?section=Owl+Physiology 


http://www.eagle-bluff.org/Owl%20Pellets.pdf 
· Owl Adaptation Chart
· 1 note card per student (5 per group: total of 25) each with a different colored smiley face sticker on the note card.

· Taped on tables:  Index cards (5) each card with a different colored smiley face sticker

Procedures:
Vocabulary:

Students will record the vocabulary in their science binder.  

Review words and definitions

Vocabulary:  2-3 minutes

Each student in their base groups (seating chart groups of 5) will be given an index card with a colored smiley sticker on it.  Each student should have a different colored smiley sticker.
Card hand-out:  2 minutes
Students will be completing a Jig-saw activity of a non-fiction reading selection on owls.

Remind students how a jig-saw works:  (Students should be familiar with jig-saw grouping activities, as they are done all year long by the seating chart base groups.  Base groups are used throughout the year for several different activities)

Instructions-Part 1:

Read to students: Each group is responsible for a section of the non-fiction reading hand-out.   Each group is responsible for the reading section as listed below:

 (This should also be listed on the board.)
Group 1- Eyesight
Group 2- Hearing
Group 3- Flight/Migration
Group 4- Talons/Beak
Group 5- Diet/Stomach
Each group needs be assign a reader for their reading section.  The reader will read aloud the selection and the group will then brainstorm/discuss the adaptations mentioned in the reading.

After students have completed the reading and discussion, they are to identify 3 structural adaptation and 3 behaviors that enables owls to survive in its environment as a group.  Students need to write down these adaptations on the “Owl Adaptation Chart”
Ask for any questions at this time.

Instructions/Questions:  5 minutes

Jigsaw-Part I:

Students will begin reading sections aloud.  When they are finished with their reading selection, students should brainstorm/discuss the structural and behavioral adaptations owls have that allows it to survive in its environment.  Students should then agree which 3 structural adaptations and 3 behavioral adaptations to be written down on the chart.  This information should be recorded.
Jigsaw part 1:  15 minutes

Instructions-Part 2

Read to the students:  Now that you have gathered your information, you are going to switch groups to share the information with people from other groups.  The smiley face color on your index cards denotes which groups you will share your information with in the next part.   Find the colored smiley sticker that matches your card.  Each person in the new group should NOT have been in the original group.  Each person is going to share their information that was gathered with the first group by discussing the readings and then sharing the 3 structural and 3 behavioral adaptations that were recorded.  Each person should record the 3 behavioral and 3 structural adaptations that are being shared.  After everyone has shared their information, the chart should be complete.

Any questions?

Instructions/Questions:  5 minutes

Jigsaw-Part 2

When the information is gathered, students should then be instructed to move to their new group to share out their information that was just gathered.  This is denoted by the color of the smiley sticker color.  Each colored sticker should be assigned to the 5 different table groupings.  

Jigsaw-Part 2:  20 minutes
Wrap-Up:  Students should go back to their original group.  Ask for volunteers to share one adaptation of an owl, covering all 5 reading topics.  Inform the students that the next lesson we will specifically look at the specialization of owl digestion and how that allows it to survive in its environment.  We will also be specifically looking at what an owl eats.
                                                      Owl Adaptation Chart

  

Name:

The variations of structure and behavior of an owl allows for the survival and reproductive success in their environment.

Please fill in the chart below from the reading.

	
	Structure
	Behavior

	Eyesight


	
	

	Hearing


	
	

	Flight/Migration

	
	

	Talons/Beaks

	
	

	Diet/Stomach

	
	

	
	
	


Owl Adaptation Reading/Chart

http://www.eagle-bluff.org/Owl%20Pellets.pdf

Eyesight  The size and structure of owls' eyes allow for amazing visual ability. Owls' eyes are so large that there is little room for muscles inside their eye sockets needed to move their eyes. To compensate,

owls are able to turn their heads 270 degrees. Larger eyes allow for more light to enter the pupil, which is the round center of the eye. The owl "sees" when light contacts rod and cone cells at the back of the eye.

Rod cells gather light and are needed when trying to see in low light conditions, but they do not distinguish color. Cone cells allow for color vision. Since most owls hunt at night, their eyes contain mostly rod cells; therefore, they can only see in black and white. Owls focus on prey with binocular (two-eyed) vision, which means that each eye sees an object from a slightly different angle. The two views overlap, triangulating the object in the owl’s sight, and allowing them to judge exact distance. Their sight is so focused that an owl could read a newspaper a mile away by the light of a candle (if it could only read). Although owls can see distant objects clearly, they can not see close objects well. Owls will bob and turn their heads to change their viewpoint when focusing on close objects. This behavior makes near objects stand out from the background so they can judge the object’s location more accurately.

Hearing. Owls have large, oval-shaped ear openings bordered in the front with a fleshy, raised flap called an operculum. This is similar in function to a hand cupped over the front of a person’s ear to capture and amplify sounds from the rear. Many owls, such as the Barn Owl, have facial feathers shaped similar to a satellite dish that collect and direct even the lowest intensity sound waves down the ear channel into the ear. The unusual positioning of owls’ ears also allows them to locate sounds. One ear is higher and points slightly more forward than the other. This asymmetrical positioning of the ears produces a difference in the time that it takes for a sound to reach each ear. Owls can detect the exact distance and location of sounds by analyzing the time difference between sounds. For example, if a sound arrives to the higher ear first, the owl knows that it came from above.

Silent Flight/ Migration. Not only can owls see and hear their prey, their prey cannot hear them coming. The owl has a lightweight body and a large wing area, which allows it to fly using a slow, controlled wing-beat.

Soft, comb-like serrations on the wing feathers and frayed edges on the tips of the tail feathers break up the air flow and muffle sound, enabling nearly silent flight. Most other bird species have a smooth, knifelike edge on their wings, which creates noisy friction as they cut through the air. Many owl species also have feathers extending down their legs, which muffle sound during flight. Show the students the wing and the talon. Point out the serrated feather ends.

Migration. Most owl species will migrate if the winter is harsh enough, but they will continually return to the same area. Owls develop an intimate knowledge of their territory and hunting ground through their methodical behavior. They will use the same trees as lookout perches to search for and ambush prey.

Talons and Beak. Talons are used for capturing and grasping prey. The toes of an owl extend to the sides to prevent small mammals from moving sideways and escaping. Many owl species have feathers extending down their legs, which insulate their feet during winter. A strong, sharp, curved beak allows owls to tear up prey if it is too large to swallow. Owls normally kill their prey by grasping it with their talons and then biting its neck.

Diet/Stomach. Owls hunt small mammals, birds, and invertebrates like insects and worms, and most owls will swallow their prey whole. However, some owls have a varied diet. The Great Horned Owl eats rodents, pheasants, quail, small birds, fish, amphibians, reptiles, scorpions, and even larger mammals like skunks. Other owls are specialized feeders; the Flammulated Owl eats only insects.

Stomach. Like other birds, Owls cannot chew their food - small prey items are swallowed whole, while larger prey are torn into smaller pieces before being swallowed. Some Owl species will partially pluck bird and larger mammal prey.

Unlike other birds, Owls have no Crop. A crop is a loose sac in the throat that serves as storage for food for later consumption. Since an Owl lacks this, food is passed directly into their digestive system.

Now, a bird's stomach has two parts:

The first part is the glandular stomach or proventriculus, which produces enzymes, acids, and mucus that begin the process of digestion.

The second part is the muscular stomach, called the Ventriculus, or gizzard. There are no digestive glands in the gizzard, and in birds of prey, it serves as a filter, holding back insoluble items such as bones, fur, teeth and feathers (more about this below).

The soluble, or soft parts of the food are ground by muscular contractions, and allowed to pass through to the rest of the digestive system, which includes the small and large intestine. The liver and pancreas secrete digestive enzymes into the small intestine where the food is absorbed into body. At the end of the digestive tract (after the large intestine) is the cloaca, a holding area for wastes and products from the digestive and urinary systems. The cloaca opens to the outside by means of the vent. It is interesting to note that birds (apart from the Ostrich) do not have a bladder. The excretion from the vent is largely made up of an acid which is the white part of a healthy dropping.

Several hours after eating, the indigestible parts (fur, bones, teeth & feathers that are still in the gizzard) are compressed into a pellet the same shape as the gizzard. This pellet travels up from the gizzard back to the proventriculus. It will remain there for up to 10 hours before being regurgitated. Because the stored pellet partially blocks the Owl's digestive system, new prey cannot be swallowed until the pellet is ejected. Regurgitation often signifies that an Owl is ready to eat again. When the Owl eats more than one prey item within several hours, the various remains are consolidated into one pellet.

The pellet cycle is regular, regurgitating the remains when the digestive system has finished extracting the nutrition from the food. This is often done at a favorite roost. When an Owl is about to produce a pellet, it will take on a pained expression - the eyes are closed, the facial disc narrow, and the bird will be reluctant to fly. At the moment of expulsion, the neck is stretched up and forward, the beak is opened, and the pellet simply drops out without any retching or spitting movements.

Owl pellets differ from other birds of prey in that they contain a greater proportion of food residue. This is because an Owl's digestive juices are less acidic than in other birds of prey. Also, other raptors tend to pluck their prey to a much larger extent than Owls.

Lesson: Owl Pellets
National Science Standard Themes:

Develop an understanding of:

Diversity and adaptations of organisms

Ohio Content Standard GLI:

Explain how variations in structure, behavior or physiology allow some organisms to enhance their reproductive success and survival in a particular environment

Student Outcomes:

Students will be able to:

Apply previously learned adaptations to a 

Classify bones gathered from an owl pellet
Identify prey gathered from an owl pellet

Complete Data Sheet

Duration:  Two- 55 minute class period

Materials:
· Owl Pellet

· Owl Pellet Supplies



Paper towels



Plastic gloves



Tooth pick



Index Card (optional)

· Owl Pellet Packet: 


Information gathered from the following website: 

http://www.owlpages.com 
 

“What Owls Eat” reading



Bone sorting chart



Skull Identification Key



Owl Pellet Dissection Data Sheet
Procedures:
Supplies

This is a culminating activity for behavior and structural adaptations.  Students will be issued an Owl Pellet Packet, Owl pellet supplies and an owl pellet.
Supplies 2-3 minutes

Introduction

Students are going to be able to see how the structural and behavioral adaptations that have been studied actually results in an organism, such as an owl, to be adapted to survive in its environment by consuming prey.
In this activity, students will learn about owl pellets and spend time dissecting an owl pellet. The first 10 minutes will be spent reviewing the physical and behavioral adaptations of owls from the previous lesson and familiarizing the students with the digestion of students.  Refer to the portion diet/stomach from the reading “Owl Adaptation Reading” and the chart completed in the previous lesson and the “Owl Digestion Diagram.  Point out each part of the digestion from the bolded words from the reading.  

As a class, read “What an Owl Eats” 
Introduction: 15-20 minutes
Dissecting a Pellet
Read to the students:  The pellets you are dissecting are collected in the wild from Barn Owls (Tyto alba). They have been autoclaved (sterilized) so they are free from bacteria and diseases. You are going to be dissecting an owl pellet to discover how their specialized adaptations allow them to consume organisms

Instruct the students to use their gloves and toothpicks to carefully separate the bones from the soft material in the pellet. 
As they dissect the pellets, divide your time evenly between the students. Point out any interesting and unusual remains found in the pellets. Support your previous information about adaptations and the necessity of owl pellets from the remains that the students find. 
Students may have a mix of different reactions to the pellets; many find dissecting pellets interesting while others may think it is disgusting.

Discuss with students their thoughts about dissecting owl pellets. Even though dissecting pellets may seem disgusting, explain that it is an important scientific procedure to learn about owls and their habits.
Owl Pellet Dissection Data Sheet
As the students dissect their pellet they should use the Bone Sorting Chart and Skull Identification Key to identify as many bones and skulls as possible.

The Skull Identification Key is a simplified dichotomous key. Students should examine each skull to determine if it has teeth. If there are no teeth, it is a bird skull. If teeth are present, read the statements on the key to determine which statement is more correct about the skull, and then follow the arrows to the conclusion. Once the students have identified the bones and skulls, they should record the data and complete the questions on the Owl Pellet Dissection Data Sheet.
Because the dissection will be between two different lessons, allow 5 minutes for clean-up 
Dissection and Data Sheet: 60-70 minutes
Wrap-up

After clean-up on the second day, ask for volunteers to offer share about their experiences of the dissection.  
Optional Assignment

Creating a Skeleton  
Instruct the students to choose and identify one of the skulls from their pellet. They should build a skeleton of that animal, using the skeleton/bone-sorting chart to help find the correct bones and their placement on the skeleton. Glue the bones in place on an index card. The students should write their name and the kind of animal on the card and label the types of bones.  
Owl’s Digestion Diagram
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Owl Pellets: What Owl’s Eat
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Birds do not have teeth, so they are unable to chew their food. Owls, like most raptors, swallow small prey whole. They use their sharp beaks to tear tissue from the bones of its prey only if the prey is too big to swallow in one gulp.

The skin and soft tissues of the owl’s victims are easily digested. But hair, bones, claws, and beaks are indigestible. After about

12 hours, the owl regurgitates - throws up- the undigested parts in a pellet. Other birds of prey make pellets too, but the owls’ pellets are the best ones formed for study.

Owl pellets vary in size and shape depending on the owl species. The bigger the owl, the larger the pellet will usually be.

The largest pellet, belonging to the great horned owl, is about 5-8 cm long and 2-3 cm in diameter. In the smaller barn owl, the pellets are only a few centimeters long and a couple wide. Most owl pellets are densely packed and lightweight when dry. Their color depends on the type of prey.

Studying the bones, bone fragments, tiny skulls and hair in the pellets, indicates what kinds of animals the owls are eating. This information is very important to biologists/scientists to see how well adapted owls are to their environment and if their environment is healthy.
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Owl Pellet Dissection Data Sheet

1.  What is the size of your pellet?



Length:  






Width:  



2.  How many skulls were in your pellet? 







3.  Using the Skull Identification Key, record the number of each animals that your owl ate to form your pellet.

Rodent: 

  Shrew: 

  Mole:  

 Bird:  



Other:  



4. How many kinds of other bones did you find?

Ribs: 

  Jaws:  

  Pelvis:  

  Scapula: 




Humerus:  

  Vertebrae: 

  Other: 



5.  Did you find a complete skeleton?  List 2 reasons why you may not find a whole skeleton.  










6.  Assume that an owl forms one pellet each day. Based on the amount of skulls that were found in your pellet, how many animals would an owl eat in a:
Week:  

  Month: 

  Year:  



7.  Looking at the amount of skulls in your pellet, what can you say about the mammal population in the area where your pellet was found?  
8.  Why do you think farmers might want owls in their barns?

Vocabulary for Lessons:
Lesson: Adaptations

Adaptations- refer to some characteristic which stands out as being especially significant in the organism's survival
Endothermic- (sometimes known as “warm-blooded”) refers to the ability of some creatures to control their body temperatures through internal means such as muscle shivering, fat burning
Ectothermic- (sometimes known as "cold-blooded") refers to organisms that control body temperature through external means.

Aestivation- A temporary state of inactivity during a time that the animal is usually active. An example of aestivation may be snails that go into a dormant state in summer months if it is too hot or too dry.
Lesson :  Forkbird Conclusions/Mean, Median, Mode

Mean- The mean is the arithmetic average, to calculate mean, add up the numbers and divide by how many total numbers there are in the set.  There can only be one mean for a set of numbers.  

Median- The median is the number in the middle. In order to find the median, the values must be put in order from lowest to highest, then find the number that is exactly in the middle of the set.  If there is an even amount of numbers in the set, find the two middle numbers, and find the mean of the 2 middle numbers. There can only be one median for a set of numbers.

Mode- The mode is the value that occurs most often in a set of numbers.  There can be more than one mode in a set of numbers. 

Lesson: Owls

Structure/Structural Adaptations- Physical features on an animal that allows it to survive in its environment

Behavioral Adaptations- Things an organism does that allows it to survive in its environment

Answer Keys for Each Lesson
Lesson:  Adaptations
Student groups will have their own individual answers for the first part of the each question.  Each answer should reflect an adaptation to be correct.  PowerPoint Answers should be as follows:

Adaptation Power Point Questions

1.  Why are the eyes of a lion set in front of the head rather than on the sides?

Power Point Answer:

Eyes in front of the head allow for depth perception and ability to judge distances when hunting.  

2.  What is the purpose of the mane on a male lion? What is the reason for the lion’s color?

Power Point Answer:

A thick mane helps the male to appear larger and serves as protection for the throat. The tawny brown coat color camouflages the animal and young among vegetation. 

3.  Why are giraffes able to go for long periods of time without water?

Power Point Answer:

Giraffes drink water when available, but can go weeks without it. They rely on morning dew and the water content of their food.  

4.  How are their long necks adapted to their lifestyle?

Power Point Answer:

This extra length is thought to have evolved to help the giraffe spot other giraffe and predators in the distance.  It also helps with consumption of vegetation that is higher in elevation.  Interestingly, giraffes and humans have the same number of vertebrate in their necks. 
5.  How do zebras defend themselves?

Power Point Answer:
Capable of running up to 40 mph. Zebras defend themselves by kicking and biting. Coloration also plays a role in evading predators, although theories have not reached an agreement.  

Drawing:  See Rubric on assignment

Lesson:  Forkbirds

Each table will be different from students, since each would have collected different amounts of food.  This will be graded on participation.  If prediction and table is filled out, they will receive credit for the data sheet

Lesson:  Forkbird Conclusions/Mean, Median, Mode

Each conclusion will be on an individual basis, along with their mean, median and mode and graph.  Students will earn credit for completed conclusions and a graph that reflects their individual results.
Practice questions for mean, median and mode:

Set 1: Mean: 19; Median: 19; Mode: 19 and 22

Set 2: Mean: 21; Median: 19; Mode: 16

Lesson:  Owl Adaptations

Each chart should be completed with 3 of several structural and behavioral adaptations.  If chart is complete, students will receive credit for participation

Lesson:  Adaptations
Data Sheet questions 1-4; 6-7 will be based on individual results.  
#5- Bones might be in two different pellets, Small bones could be crushed making them unrecognizable
#8- Farmers would welcome owls to help control the rodent population on farms.

Post Assessment

1. Variations in structure, behavior, and physiology enhance reproductive success. 

Which of the following is an example of a behavioral adaptation that enhances an organism’s reproductive success?
A. Songs produced by penguins to attract a mate. 
B. White color of a polar bear living in the arctic.

C. Poisonous claws on a duck-billed platypus.
D. Long pointed beak in birds for eating insects.

2. Male birds of paradise have extremely long, showy tail feathers. 
Which of the following statements best describes an advantage for having this trait?

A. The bird is easier for predators to spot.
B. The bird must eat more to produce extra-large feathers.
C. The bird cools itself off during hot summer days.

D. The bird attracts more females and enhances reproductive success. 
3. A change in a gene causes an animal that lives in a snowy climate to be born with a black coat instead of a white one.
Discuss two ways this will affect the organism’s chance for survival.  Write your response in the space provided below. (2 points)
4.  In which environment is brown fur color an advantage for survival?
     A.  Arctic Tundra

     B.  Desert

     C. Meadow/Fields

     D. Tropical Rainforest 
5.  Mr. Smith owns a rabbit farm.  He bred rabbits to sell for a profit.  The table below shows 5 different rabbits and the offspring that they produced. 
	Rabbits
	Offspring

	1
	2

	2
	2

	3
	3

	4
	4

	5
	5


Explain how you would find the mean.  Calculate the mean number of offspring for the rabbits.  Identify the median number of offspring and identify the mode.  Write your response in the space provided below.   (4 points)
6. 
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How does the physical appearance of these organisms help them survive?
A.  Their physical appearance helps them find a habitat.

B.  Their physical appearance helps them resist parasites

C.  Their physical appearance helps them avoid predators

D.  Their physical appearance helps them defend a territory

7.  Plants have adaptations that increase their species chance of survival. The Burdock plant has seeds that cling to animal coats. 
[image: image31.jpg]



     How does this adaptation enhance the plant’s reproductive success?

A. The seeds are poisonous.
B. The seeds are carried and spread. 

C. The seed’s color provides camouflage.
D. The seeds obscure taste wards off predators.
Answers for Post assessment

1.  A

2.  D

	Points
	Student Response

	2 point
	The response identifies two ways that an organism’s chance for survival will be affected if there is a change in a gene causing an animal that lives in a snowy climate to be born with a black coat instead of a white one.

· The animal will no longer be camouflage in its environment and the animal will stand out and will increase its chances of being eaten, although this is not a certainty.

· The animal will be vulnerable to predators.
· Since the animal has a black coat, the animal will be warmer because it will absorb more heat.
Exemplar Response: 

Two ways that the organism’s chance for survival will be affected is the animal will no longer be camouflage in its environment and will increase its chances of be eaten by predators.  

	1 point
	The response correctly identifies one way that an organism’s chance for survival will be affected if there is a change in a gene causing an animal that lives in a snowy climate to be born with a black coat instead of a white one.



	0 point


	The response incorrectly identifies two ways that an organism’s chance for survival will be affected if there is a change in a gene causing an animal that lives in a snowy climate to be born with a black coat instead of a white one.

The response does not meet the criteria required to earn one point. The response indicates inadequate or no understanding of the task and/or the idea or concept needed to answer the item. It may only repeat information given in the test item. The student may have written on a different topic or written, “I don't know”.




3.  See below

4.  C

5.  See Below

	Points
	Student Response

	4 point
	The response correctly explains how you would find the mean, calculates the mean, and identifies the correct median and mode. Sample responses can include:

· Explain - To find the mean number of a set of numbers, you need to add all of the numbers together and then divide the total by the number of elements in the set.

· Mean - To calculate the number of offspring for the rabbits,                        add 2+2+3+4+5 = 16 and then divide the total 16÷ 5 = 3.2 is the average number of offspring.

· Median – The middle number when the numbers are placed in order from least to greatest. 

      2, 2, 3, 4, 5         3 is the middle number, the median number.
· Mode – The number that appears most frequently in a set of numbers

2 is the mode because it occurs twice in the set of data.

Exemplar Response:
To find the mean number of a set of data, you need to add all of the numbers and divide by the number of elements in the set.  The average number of offspring for the rabbits is 3.2.  The median number of the set of data is 3 and the mode is 2.

	3 points  


	· The response correctly answers three of the four bullets listed above.

	2 point
	· The response correctly answers two of the four bullets listed above.

	1 point
	·    The response correctly answers one of the four bullets listed above.

	0 point
	The response does not meet the criteria required to earn one point.  The response indicates inadequate or no understanding of the task and/or the idea or concept needed to answer the item.  It may only repeat information given in the test item.  The response may provide an incorrect response and the information may be totally irrelevant to the item, or possibly, no other information is shown.  The student may have written on a different topic or written, “I don’t know.”


6.  C

7.   B
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