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	TEAM Lesson Plan Template

	Teacher:  Alex Aitken

	Subject/Grade: Elementary Science

	Lesson Title: Beak of the Finch (Slides 115 – 135)

	STANDARDS
	Identify what you intend to teach.  State, Common Core, ACT College Readiness Standards and/or State Competencies; Enduring Understandings and Essential Questions.

	
5.LS4.1: Use evidence to construct an explanation for how variations in characteristics among individuals within the same species may provide advantages to these individuals in their survival and reproduction.

3.LS4.2: Infer that plant and animal adaptations help them survive in land and aquatic biomes.

3.LS4.1: Use evidence to explain the cause and effect relationship between a naturally changing habitat
and how well an organism survives.

This lesson may be modified slightly to address the following standard: 

2.LS2.1: Develop and use models to compare how animals depend on their surroundings and other living things to meet their needs in the places they live.             
[Modification:  Emphasize that the “seeds” come from plants.]


	OBJECTIVE(s)/Sub-Objectives
	Connect prior learning to new learning.  Clear, Specific, Observable, Demanding, High Quality, Measurable, Aligned to Standard(s), and Integrated with other subjects, build on prior student knowledge
Student-Friendly (I Can Statement)

	
I can collect simulated seeds with different tools.

I can count the number of seeds collected to determine which tool or tools is better for collecting more seeds.  

I can compare my seed collection with birds’ ability to collect food with different types of beaks. 

I can describe how adaptations help birds survive in their habitat. 



	MATERIALS AND RESOURCES 
	Content-related: Clearly supports lesson objective(s); rigorous & relevant; Incorporates multimedia & resources beyond the textbook. 


	Activities & Materials 
Computer/Projector/Screen OpenSciEd 8.5 Lesson 7 Slides   
Beak of the Finch activity sheet and graphic organizer per student.
Multiple Styrofoam balls, rice, toothpicks, marbles.  
A pie tin or box lid per student or group of students to act as the habitat.  Its literal purpose is to keep the food items from scattering or rolling off the table. 
Chart paper or white board & marker 
Enough pairs of chopsticks, forceps, tongs, pairs of spoons, pairs of forks, and test tube clamps so that each student can have one (or one pair) of these types of tools.   A 16-oz cup for each student. 

One six-sided die per group of students.                   Countdown timer for 30 seconds. 
A table top per group of students ( or floor space ) in which students can attempt to collect “seeds.”
_x_Internet Resource https://www.animalspot.net/elephant
What if the technology is not working?
If the projector is not working, ask about variations in traits among the students: hair color, height, and so on, rather than variations in elephants.  The rest of the activity is low-tech.  
Routine for distributing materials:
Before the activity, for each group of students, place a six-sided die, a cup for each student, and one of each type of collecting tool ( chopsticks, forceps, tongs, and test tube clamps ) at the group’s table.  If a group winds up with more than four students, then take one more collecting tool to that student when the student rolls the die.  
Place a Beak of the Finch activity sheet and graphic organizer for each student at the tables before the activity. 
While the groups discuss similarities and differences among the Five Cases, walk around the room distributing Styrofoam balls in a bag.  After Round 1, have students return the balls to the bag and distribute bags of marbles.  After Round 2, have students return the marbles to the bag and distribute bags of toothpicks.  After round 3, have students return toothpicks to the toothpick bag and distribute bags of rice.    

	ACCOMMODATIONS/ADAPTATIONS
	Learning styles and interests.  Anticipate learning difficulties, regularly incorporate student interests & cultural heritage; differentiate instructional methods.

	Modifications/Plans for Diverse Learners (NOTE: Clearly identify where you will use each of these in your lesson; do not just check the box!)
Differentiation
----- Content ----- Process -----Product ----- Tiered Assignments ----- Flexible Grouping
----- Learning Centers ____ Other __________________________________________

Accommodations
If there are students who cannot use certain collecting tools, do not mix collecting tools at each table.  Provide tongs for one group, pairs of spoons for the second group, and so on.  When assigning groups, make sure that students wind up in a group with a tool that the students can use. 
Early Finishers: This is a group activity, so everyone will finish together with a group discussion. 




	MOTIVATING STUDENTS/ANTICIPATORY SET
	“Hook”:  Engage students’ attention and focus on learning.  Personally meaningful and relevant.

	
Show students a picture exhibiting variation within a type of organism such as the photograph of different types of elephants at https://www.animalspot.net/elephant Ask them what is similar between the elephants and what is different.  Ask “How have these animals developed so much variation?”  Ask “Why would variations exist in size and the presence or absence of tusks?” 


	INSTRUCTIONAL PROCEDURES
	Step-by-Step Procedures-Lesson Sequence: Basic to Complex.  Lesson includes visuals, modeling, logical sequencing and segmenting (beginning, middle, ending); essential information; concise communication; grouping strategies; differentiated instructional strategies to provide intervention & extension; seamless routines; varied instructional strategies; key concepts & ideas highlighted regularly.

	Introduction 
 In earlier lessons we have seen that animals have traits inherited from parents and that variations of these traits exist in a group of similar organisms.  Today we will explore how those variations affect animals’ chances to thrive. 
Motivating Students 
_x_ Game: Picking up the “seeds” is a game
_x_ Relate to Real World There is a discussion of real-world cases of change in the Five Cases. In particular, the class will discuss how the collection tools simulate different beak sizes of finches.   
Presenting Instructional Content 
_x_ Lecture/Notes  The initial discussion will center on Five Cases slide projected on a screen.  
_x_ Game The students will collect simulated seeds and count how many they can gather in 30 seconds. 
_x_ Discussion Both small groups and the whole group will discuss differences in organisms and then the results of gathering the seeds. Which gathering tool worked best? 






Instructional strategies:
Arrange students in groups of four.  Students should be gathered around tables/centers with the activity supplies. 
Show students a picture exhibiting diversity within a type of organism such as the photograph of different types of elephants at https://www.animalspot.net/elephant  Ask them what is similar between the elephants and what is different.  Ask “How have these animals developed so much variation?”  Ask “Why would variations exist in size and the presence or absence of tusks?” 
Use chart paper to draw a T-chart with columns “I notice” and “I wonder.” Give students the following guiding questions: How have animals developed such incredible variation?  Why would variations exist in plants and animals?
Display the following five cases to students.  Ask them to discuss within their small groups what is similar and what is different about each of the cases.  Take about two minutes. 
Group Activity: Groups will observe the following five cases and describe any similarities and differences.
1. The average number of bony armor plates on the fish in a population of sticklebacks in an Alaskan lake decreased over 5 generations (1991 – 2001).
2. The average length of the wings of a population of cliff swallows nesting in Nebraska decreased over 30 generations (1983 – 2012).
3. The median time it took to bloom in a population of wild mustard plants in California decreased over 7 generations (1997 – 2004).
4. The predominant color pattern of a population of moths in England changed from black to speckled over 24 generations (1973 – 1997).
5. The average length of the beak of a population of finches in the Galapagos Islands increased over 2 generations (1976 – 1978).
Display the following changes for finches and announce, “Let’s focus on several traits within one species, finches.”   
         Trait variation among adult finch population from 1973 to 1978.         
· Average length increased from 17.7mm to 19.94mm
· Average beak length increased from 8.9mm to 14.35mm
· Average wing length increased from 62.51mm to 73.67mm 
· Average weight increased from 11.01g to 19.10g 
Let’s take a closer look at a few different observable traits for finches. What jumps out to you?  
Why do you think these changes may have occurred within the finches in 5 years? 
What do you think might have caused those changes to happen?
[bookmark: _Int_C9Bwe5SB]Today we are going to try and answer the what and why the average beak size in the population grew larger over those 5 years.   
 We will be trying to replicate how different finches eat in the wild by using various instruments to model beak size.
Lab:  fMake sure you have a graphic organizer. Each of you will play the role of a bird.  You will need a cup to represent your stomach.  Roll a die to get your random trait. If the trait has already been taken, roll again until everyone has unique tool/trait.  
1. Chopsticks
2. Forceps
3. Tongs
4. Test tube clamp
[bookmark: _Int_pQ1iNHpM]“We will have four rounds of each of you trying to gather as many “seeds” as possible into your cup/”stomach”. I will tell you all when to start and when to stop eating.  You will have 30 seconds.”   Place round 1’s seed into the population’s territory.
“To be able to “eat”, you must be able to pick up the seed with your instrument / beak.   DO NOT STAB OR RAKE SEED INTO CUP.”
Demonstrate picking up a seed and putting it into a cup.  
 **We are trying to model finches in the wild**
[bookmark: _Int_UvIziRbC] “Do not begin until I say the magic movement word. The word for this activity is:  ‘YUM YUM!’”
Start the timer for 30 seconds. 
Round 1: Large Styrofoam Balls    Environmental Conditions: Sustained Drought 
“Count the number of seeds you were able to eat and record that in your organizer. Be sure to get all members of your group’s seed count as well.”  
“After counting the seeds, please put the eaten and uneaten seeds into the bag at your table. “
At a white board or chart paper, collect the numbers of seeds eaten.  Calculate and display the average count for each type of collection tool. Ask the following questions: 
“Which instrument type was able to handle these large seeds the best? The worst?” 
 “What trait would be most likely to survive if drought conditions continued for several years so that the only food was large round seeds?”
Distribute the marbles as seeds for Round 2. 
------------------------------------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Int_x2sDIBuQ]Place round 2’s seed into the population’s territory. “Does everyone have a cup?  Does everyone have a seed collection tool? “  “YUM YUM!” 
Start the timer for 30 seconds. 
Round 2: Marbles      Environmental Conditions: Dry- Hot
“Count the number of seeds you were able to eat and record that in your organizer. Be sure to get all members of your group’s seed count as well.”  
“After counting the seeds, please put the eaten and uneaten seeds into the bag at your table. “
At a white board or chart paper, collect the numbers of seeds eaten.  Calculate and display the average count for each type of collection tool. Ask the following questions: 
“Which instrument type was able to handle these seeds the best? The worst?” 
 “What trait would be most likely to survive if drought conditions continued for several years so that the only food was large round seeds?”
“What changes in the environment could have caused the change in the seeds available?” 
 “How did this affect the finches?” 
Distribute the toothpicks as seeds for Round 3.
------------------------------------------------------------------------------------------------------------------------------------------------------------
Place round 3’s seed into the population’s territory. “Does everyone have a cup?  Does everyone have a seed collection tool? “  “YUM YUM!” 
Start the timer for 30 seconds. 
Round 3: toothpicks 
Environmental Conditions: Wet w/hot temperatures
“Count the number of seeds you were able to eat and record that in your organizer. Be sure to get all members of your group’s seed count as well.”  
“After counting the seeds, please put the eaten and uneaten seeds into the bag at your table. “
At a white board or chart paper, collect the numbers of seeds eaten.  Calculate and display the average count for each type of collection tool. Ask the following questions: 
“Which instrument type was able to handle these seeds the best? The worst?” 
 “What trait would be most likely to survive if drought conditions continued for several years so that the only food was large round seeds?”
“How has seed size impacted the number of seeds caught with your beak type?”
------------------------------------------------------------------------------------------------------------------------------------------------------------
Distribute the marbles as seeds for Round 2. 
Place round 4’s seed into the population’s territory. “Does everyone have a cup?  Does everyone have a seed collection tool? “  “YUM YUM!” 
Start the timer for 30 seconds. 
Round 4: rice grains 
Environmental Conditions: Wet-mild temperatures
“Count the number of seeds you were able to eat and record that in your organizer. Be sure to get all members of your group’s seed count as well.”  
“After counting the seeds, please put the eaten and uneaten seeds into the bag at your table. “
At a white board or chart paper, collect the numbers of seeds eaten.  Calculate and display the average count for each type of collection tool. Ask the following questions: 
“Which instrument type was able to handle these seeds the best? The worst?” 
 “What trait would be most likely to survive if drought conditions continued for several years so that the only food was large round seeds?”
 “How does having a specific trait variation affect the individual? What about offspring?”
Modeling and Guided Practice – Demonstrate the proper way to pick up seeds.  Help, as needed, students calculate average seed counts. 
	Check for Understanding (CFU) – 
What am I doing for students that progress at different rates? 
Discuss different rates of collecting seeds among students with the same tool in terms of variation among individuals.  The ability to pick up seeds is a trait which can vary from individual to individual even with the same “beak.”  
What do I do if they get it? 
If students get it, have them discuss ways that animals can deal with non-ideal conditions.  [For long term conditions they might move to a new habitat.  For seasonal conditions they can migrate.]  Have students extrapolate what they have learned to understand the development of entirely new species over time. 
What do I do if they don’t get it? 
If students don’t get it, focus on a single seed type and talk about the likelihood of survival with less useful tools.  Do a second round with the same seed type, but kill off some of the starving birds and replace them with offspring who share the more useful tools. After three generations, what percentage of the population has the useful tool? 

	QUESTIONING/THINKING/PROBLEM SOLVING (embedded throughout)
	Balanced mix of question types.  Utilizes Blooms Taxonomy/Webb’s Depth of Knowledge; high frequency; purposeful & coherent; require active responses; balance based on volunteers/non-volunteers, ability, & gender; lead to further inquiry & self-directed learning.  Implement four types of thinking (Analytical, Practical, Creative, & Research-based) & Teach/Reinforce problem-solving types.  Provide opportunities for students to generate ideas & alternatives; analyze, evaluate & explain information from multiple perspectives & viewpoints.

	Questioning  
Knowledge:
How many seeds did you gather? 
How many seeds did you classmate with the tongs [forceps, test tube clamp, chopsticks] collect? 
Comprehension: 
Which instrument type was able to handle these seeds the best? The worst? 
“How has seed size impacted the number of seeds caught with your beak type?”
Application:
How have these animals developed so much variation? 
Do birds get to choose their beak type?  Can birds change their beak type? [compare: Humans can get braces to rearrange our teeth.  Can birds do that?]  
Why do you think these changes may have occurred within the finches in 5 years? 
Calculate the average number of seeds collected by birds using tongs [forceps, test tube clamp, chopsticks]. 
What do you think might have caused those changes to happen?
Which instrument type was able to handle these large seeds the best? The worst?
Analysis: 
Why would variations exist in size [of elephants] and the presence or absence of tusks? 
What trait would be most likely to survive if drought conditions continued for several years so that the only food was large round seeds?
How does having a specific trait variation affect the individual? What about offspring?
Synthesis:
Evaluation: 
Thinking
_x_ Creative–  Students are imagining the collection tools as beaks, and they are imagining the environment over several generations. 
_x_ Analytical –  Students analyze the success of each collection tool by counting and by computing averages.  They display the analysis graphically. 
       _x_ Research-based – Students are using a simulation to understand how variation leads to different levels of success in different environments.  
*What am I going to do to give Ss opportunity to? 
1. Generate variety of ideas: Students provide explanations of changes in traits among a variety of populations at the beginning of the activity. 
2. Analyze problems from multiple viewpoints:  Students have to think of their ability to succeed based on the tools they have and the environment in which they are placed.  They have to watch classmates with other tools struggle or succeed based on those tools. 
Problem Solving Note: Teach 2 or more types of problem solving (NOTE: Clearly identify where you will use each of these in your lesson; do not just check the box!)
__x_ Abstraction Any model is an abstraction.  This model of beaks ignores birds’ other traits: flight skills, camouflage, height, ability to swim, as well as predators in the environment.  
_x__ Categorization Students record number of seeds eaten according to categories based on collection tool types. 
__x_ Observing and Experimenting Students observe the results of their attempts to forage.  
__x_ Generating Ideas At the beginning of the activity, students must explain why variations exist in plants and animals.



	GROUPING
	Maximize student understanding & learning Varied group composition (race, gender, ability, & age); clearly understood roles, responsibilities & group work expectations; accountability for group & individual work; student opportunities for goal setting, reflection & evaluation of learning.

	· Form heterogeneous groups of four students. 
· Each student will have a role based on their collection tool type.  Each student will record the studnent’s own data. 
· The teacher will model seed collection and explain when to start and stop eating. 
· Students will begin the activity seated with their groups.  There will be a whole group discussion. The “Yum Yum” signal will indicated that students should work within the group.  The buzzing of the timer will indicate that they should return their attention to whole-group discussion. 
· Each individual in the group will record the number of seeds collected by that individual.  The group will produce bar graphs of each individual’s counts. 




	ASSESSMENT
	Formative and/or summative assessment.  A variety of assessments, including rubrics, measure achievement of objectives and informs instruction.  

	Assessments:  
During the activity: _x__Teacher Observation  Do students discuss that random variance in beak type leads to different survival outcomes?  
Future Quiz or Test: Provide students with a set of data on traits and related acquisition of a resource, where the resource is clearly easier to obtain with a given trait.  Ask students which trait is more likely to lead to survival for an individual with that trait. 

	*Students should achieve _____% mastery of this objective: ________________________________

	CLOSURE
	Reflection/Wrap Up. Summarizing, reminding, reflecting, restarting, connecting.










	Review/Summary:  Today we have looked at how random variation in a bird’s beak type creates traits that make an individual bird more or less likely to survive in a given environment. A trait that leads to success in one habitat may be useless in another habitat.  We looked at just one trait, but we saw how all kinds of traits interact with the environment: color of moth wings, wing length of birds, time-to-bloom in flowering plants.  Over many generations these types of changes lead to formation of new species and help explain the huge variety of life that we see.  
Turn to your partner and explain what you learned today. 

Reflection: You must reflect on every lesson you teach.







NOTES:
This work is licensed under the Creative Commons Attribution-ShareAlike 4.0 International License. To view a copy of this license, visit http://creativecommons.org/licenses/by-sa/4.0/ or send a letter to Creative Commons, PO Box 1866, Mountain View, CA 94042, USA.
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