PRACCIS Evolution Lesson 6 Teacher Packet


[image: image1.png]4. Next you will discuss 2 models in class. For each model, discuss the question below in pairs,
and then write your answers individually.

‘A. Which evidence contradicts Model A? Why does it contradict it?

B. Which evidence is not included in Model B? Give reasons for your answer.

5. Now look at Model C. and complete an arrows diagram for the evidence and the model you
selected.

A. In groups, discuss each evidence and which rating and arrows are best. Ask each other
questions; give lots of reasons; listen to and think about each person’s ideas.

B. After discussing each evidence. individually write your rating and arrows on the diagram. Be
prepared to explain to the class each of your arrows.

C. Then individually write your answers to Questions 6 and 7.
D. Next, discuss these questions in groups:
(1) How good is Model C? Why do you think so?

(2) Show the group your pair’s initial model. Does your initial model fit all of the
evidence? Is there any evidence that contradicts your initial model? How do you
compare your model to Model C?



[image: image2.png]Lesson 6 — Red-bellied Black Snakes

1. In this lesson you will develop a model to show why the
head size of the Australian red-bellied black snake has
changed in size over the past 75 years.

2. In groups, study evidence 1-6 on the computer. In
‘groups, discuss each question you see on the computer and.
try to reach consensus. Be sure you listen to everyone’s
ideas.

After you understand each piece of evidence, discuss
the questions for that evidence below, and when you all agree on the best answer, individually
circle or write your answer.

Evidence 1: What happens to the red-bellied black snakes when they eat cane toads?

A. The snakes always live.
B. The snakes always die.

C. The snakes nearly always die.
D. The snakes sometimes die.

E. The snakes do not eat cane toads.

Evidence 2: What happened to the population of poisonous cane toads when they were
introduced to Australia in 19357

A. The toads immediately spread both along the East coast of Australia and info areas
farther from the coast.

B. The toads immediately spread along the East coast of Australia but did not ever
spread into arcas away from the coast.

C. The toads slowly spread along the East coast of Australia and later into areas farther
from the coast.

D. The toads slowly spread along the East coast of Australia but did not spread into areas
away from the coast.

Evidence 3: Where were snakes with heads big enough to cat adult toads more likely to be
found?

A. They were more likely to be found in areas with many cane toads.

B. They were more likely to be found in areas with no cane toads.

C. They were equally likely to be found in areas with many cane toads and in arcas with
10 cane toads.

D. The scientists did not find any with heads big enough to eat the cane toads





[image: image3.png]Evidence 3: In groups, discuss this question and individually write your best answer: What do
you conclude from Evidence #37

Evidence 4: Which of the following is true according to the newsletter article?

Al
B.
C.
D.

Ten new baby snakes were born at the zoo.
Five new baby snakes were bom at the zoo.

The mother snake is taking carc of six baby snakes.

The baby snakes have small heads when they are just born.

Evidence 5: How many mistakes are there in the following statement? Scientists studied 100
red-bellied black snakes using RNA evaluation techniques and discovered that the head size of
the red-bellied black snake is not a genctically inherited trait.

Al
B.
C.
D.

WL o— o

Evidence 6: What is true about the results of the study?

Al
B.
C.
D.

None of the snakes® heads got smaller.
The heads of snakes that were placed in areas with poisonous toads got smaller.
The heads of snakes that were placed in areas with poisonous toads got bigger.
All the snakes had smaller heads when they were captured again.




[image: image4.png]3. Using the evidence, in pairs develop a model that shows why the head size of the Australian red-
bellied black snakes has changed since 1935. Develop your model in the space below. Think about
what you have leamed about evolutionary changes in the mountain sheep and the peppered moths
as you develop your model. Make sure your model can be understood by anyone reading it.
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Evidence Goodness Best Model

Evidence 1
Snakes often die when they eat
poisonous toads.

Evidence 2
The spread of poisonous toads in
Australia from 1935 to 2001.

Evidence 3

Snakes in areas with poisonous toads
‘have smaller heads than snakes in
areas without poisonous toads.

Evidence 4
Sydney Zoo Newsletter reports six
new baby snakes born.

Evidence §
Head size in red-bellied black snakes
is a genetically inherited trait.

Evidence 6
The head size of adult red-bellied
black snakes does not ever decrease.

6. What arrow did you draw between Evidence 3 and the best model? [ omvarew
Wite your reasons for your arrow choice.

7. What arrow did you draw between Evidence 5 and the best model? | omvarow
Wite your reasons for your arrow choice.








Day 1:  Lesson 6 – Australian Red-Bellied Snakes





Objectives: Students will be able to:


1.  Develop models that show the change in variation of a species over time.  This model includes the initial variation of the species, the selection pressure, generations and offspring, and the final variation of the species.  





Assessment:  Students initial models (formative), evidence comprehension questions (formative), class discussions of evidence and models (formative).





Materials: 


PowerPoint: PRACCIS Evolution Lesson 6 Slides


PowerPoint: PRACCIS Evolution Lesson 6 Evidence


Word Doc:  PRACCIS Evolution Lesson 6 Model Summary Sheet


Word Doc:  PRACCIS Evolution Lesson 6 Evidence Summary Sheet


Word Doc:  PRACCIS Evolution Lesson 6 Student Packet


Word Doc:  PRACCIS Evolution Lesson 6 Teacher Packet








Do now:  Have students look at Model D from the peppered moths lesson to refresh their memories of what the best model looked like and the components in that model.  





Procedure: Detailed procedures below. 





Closure: Ask students to share what pieces of evidence contradict Models A and B.





Modifications: Planned by the teacher as it fits the needs of their particular students.





Lesson 6 – Australian Red-Bellied Snakes





Unit: Evolution





Main Idea: Students will develop a model for why the population of red-bellied snakes has changed over the past 75 years.  





Standards: NJCCS (2009)


5.3 All students will understand that life science principles are powerful conceptual tools for making sense of the complexity, diversity, and interconnectedness of life on Earth.  Order in natural systems arise in accordance with rules that govern the physical world, and the order of natural systems can be modeled and predicted through the use of mathematics.





Strands:


5.3.E Evolution and Diversity: Sometimes, differences between organisms of the same kind provide advantages for surviving and reproducing in different environments.  These selective differences may lead to dramatic changes in characteristics of organisms in a population over extremely long periods of time.  





CPI:


5.1.8.A.3 Use scientific principles and models to frame and synthesize scientific arguments and pose theories. Predictions and explanations are revised based on systematic observations, accurate measurements, and structured data/evidence. 


5.1.8.B.3 Use qualitative and quantitative evidence to develop evidence-based arguments. Carefully collected evidence is used to construct and defend arguments. 


5.1.8.D.1 Engage in multiple forms of discussion in order to process, make sense of, and learn from others’ ideas, observations, and experiences. Science involves practicing productive social interactions with peers, such as partner talk, whole-group discussions, and small-group work. 


5.3.8.D.3 Distinguish between inherited and acquired traits/characteristics. Traits such as eye color in hum beings or fruit/flower colore in plants are inherited.


5.3.6.D.2 Explain how knowledge of inherited variations within and between generations. Variation exits among organisms of the same generation (e.g, siblings) and of different generations (e.g., parent to offspring).





Lesson Timeline: 2 Days





Day 1:  Introduction, Evidence 1-6, Initial Models, Models A and B.





Day 2:  Models A and B, and Arrows Diagram


 





Lesson 6: Day 1





General note:  In the first part of this lesson, please allow students to work with the evidence to construct their models with very minimal help from you. The evidence is fairly straightforward, so please do not discuss with them how to interpret the evidence. There is a place in the lesson to go over their answers to the multiple choice questions, but please stick to the facts of the evidence and not get into implications of the evidence for constructing their models. Let them work these out on their own as they read and reflect on the evidence and as they construct and justify their initial models.  





1. Introduction:  Slide: Goals.   Go over Slide 1, which points out that they will continue to work on developing a model that can explain all the interesting phenomena they saw several days ago.  This is the last step before they’ll be ready to build a general model in Lesson 7.  Also, they’ll continue to improve their (already substantial!) skills at using evidence to rule out some models, choose other models, and revise models to make them better.  


	Point out to students that this is their third evolutionary model. 3 is a critical number, because once they have done 3, they are really ready to see the similarities and then make a general model. 


	Point out to students the specific ways in which you have seen improvement in modeling skills and reasoning skills to this point. 


                        Slide: Another surprising change. Note that earlier we found that mountain sheep horns are getting smaller over time.  Now we see something that might be even more more surprising:  In Australia, there is a kind snake whose HEADS are getting smaller over time.  The reason is in one way very different from the reason why mountain sheep’s horns are getting smaller. But there are basic similarities in the evolutionary model that we will build to explain this change. 


		Slides 3 through 7.  Go through the remaining introductory slides that set up the problem.  


		Slide: Evolutionary model.  Explain: Today we’ll develop models that can explain why heads of the Australian red-bellied snakes have decreased in size over the past 75 years.  In order to do this you will read 6 pieces of evidence. Remember to continue thinking about what you have learned about variation from the past lessons.”  If you didn’t mention it before, you can point out here the power of doing 3 detailed examples (sheep, moths, now red-bellied black snakes), which will prepare them to build the general model that they can use to explain thousands of phenomena!


		Slide:  Evidence:  Go over the directions with the students. In groups students will read over 6 pieces of evidence on the computer.  As students complete each piece of evidence they will answer multiple-choice and written questions to test their understanding of what was done in the evidence and the results of the evidence. Afterwards (but only after they have done all 6 pieces of evidence), you will briefly go over the answers to the multiple-choice questions.


        


2. Evidence 1-6.  Give students 15 minutes to complete all 6 pieces of evidence and answer the questions on page 1 and 2 on the student worksheet (See page 3).  Please do not hold a discussion about the evidence or give any hints about the evidence for the models.  A summary of the evidence is below.





Evidence 1:  Informs students that the snakes eat a variety of small animals, including toads, by opening their mouths wide and swallowing the animal whole.


Evidence 2: Tells when and where the poisonous toad was introduced to Australia.  The animation shows where the population of toads spread to during the course of 66 years.  


Evidence 3:  This is a scientific study in which scientists compared 150 red-bellied snakes and examined the percent of snakes with heads big enough to eat the toads.  Results showed that snakes with heads big enough to eat cane toads were likely to be found in places with no cane toads.    


Evidence 4:  This is a zoo newsletter report of baby red-bellied black snakes being born. (It is irrelevant to developing their model, but let them work this out for themselves.)  


Evidence 5: This is a brief piece of evidence that informs students that the head size of red-bellied snakes is a genetically inherited trait.   


Evidence 6: This evidence informs students that the head size of the snakes do NOT get smaller while they are alive (Non-Lamarckian).  





The discussion of the evidence will take place when students share their initial models.  You can ask students to share their answers to the multiple-choice questions to make sure they understood the evidence, or you can check this while you walk around the room while students are working in their groups.   





Lesson 6: Day 1 Continuted





Answers to the multiple-choice questions: The questions are on slides 10-13 of the PowerPoint.





Evidence 1:  D. The snakes sometimes die. 


Evidence 2:  C.  The toads slowly spread along the East coast of Australia and later into areas farther from the coast.


Evidence 3:  B.  They were more likely to be found in areas with no cane toads.


Evidence 4:  D.  The baby snakes have small heads when they are just born.


Evidence 5:  D.  3. (The mistakes are:  They studied 250 snakes, not 100.  They used DNA evaluation techniques, not RNA evaluation techniques.  They discovered that the head size of the snake is a genetically inherited trait.)


Evidence 6:  A.  None of the snakes’ heads got smaller.





When you go over the answers to the questions, if students make mistakes, ask them to explain textual evidence that supports their answer.  And ask others to give you textual evidence that supports a different answer. (This may require them to look at the evidence  PowerPoint again.) 





3.  Initial Models:  (Slide: Your Model) Read:  “Using the evidence, in pairs develop a model that shows why the head size of the Australian red-bellied black snakes has changed since 1935.  Develop your model in the space below. Think about what you have learned about evolutionary changes in the mountain sheep and the peppered moths as you develop your model.  Make sure your model can be understood by anyone who reads it.” 








Give students about 12 minutes to develop their initial models.  Please do not give any hints. We would like to see how they do on their own after extensive exposure to the mountain sheep models and the moth models.  





Hold a brief class discussion and ask students to share their initial models with the rest of the class.  Ask students why they think their model is a good model. Have students discuss their reasons for why they think their model is a good model based on the class criteria list.  





At this point, allow students to generate the ideas. You may press students about a particular piece of evidence if you think that a model does not account for that evidence.  








Day 2:  





4.  Introduce Models A and B:  Slide:  Evaluating 2 models: Model A.  You will show students 2 models that try to explain why the head size of the red-bellied black snakes has changed over the past 75 years.  You will show one model at a time. For each model, show and describe the model to the students, but don’t give any hints about what is wrong with the model. Have students discuss in pairs the question for that model. For Model A, they will look for evidence that contradicts the model. For Model B, they will look for evidence that is not included in the model.  Students should then write individually which piece(s) of evidence that contradicts or is not included in the model.  * All models will be provided to students on a separate handout.  





While introducing these models to the students do not hold a class discussion about what is good or bad about this model until students have discussed them in their groups.  Allow students time in their groups to come up with their own ideas.  Encourage students by telling them that they have been doing a great job so far and to keep up the good work.    





As students are writing, walk around to see who has ideas that you can draw on in the discussion and to make sure that students are asking each other questions and listening to each other.


In each model, try very hard to find students who can articulate different pieces of evidence that contradict their model. Only point out and explain additional contradictions if no student is able to come up with it. 





Model A:  (Slide: Model A) This models is a flowchart with no diagrammatic representations.  Students should pick up on this right away.  Many models take this form. This model represents a Lamarckian view in which the snakes make their heads smaller to survive.  This is contradicted by Evidence #6.  Also, the model says that the snake population now has smaller heads; this is true, but does not talk about variation in the final population, which contradicts Evidence #5.  Discuss the models with them after they complete their writing.





Model B: (Slide: Model B) This model is an abstract representation of why the change in head size has occurred.  There is one step missing in this model: There is no specific discussion of how snakes with the advantageous trait (small head size) reproduce more on average because more of them survive.  This does not include Evidence #5, which says that the head size is a genetically inherited trait. It also does not include Evidence #1, which points out that dead snakes do not produce more offspring. Point out that what we’re doing here is applying the criteria of “must explain all the evidence.”  If this is not on your criteria list, add it now with the class.





Closure:  Have students discuss which evidence is not included in Model B.  





Day 2:  Lesson 6 – Australian Red-Bellied Snakes





Objectives: Students will be able to:


1.  Develop models that show the change in variation of a species over time.  This model includes the initial variation of the species, the selection pressure, generations and offspring, and the final variation of the species.  





Assessment:  class discussions of models and evidence (formative), arrows diagram (formative), final class discussion of Model C (summative)





Materials: 


PowerPoint: PRACCIS Evolution Lesson 6 Slides


PowerPoint: PRACCIS Evolution Lesson 6 Evidence


Word Doc:  PRACCIS Evolution Lesson 6 Model Summary Sheet


Word Doc:  PRACCIS Evolution Lesson 6 Evidence Summary Sheet


Word Doc:  PRACCIS Evolution Lesson 6 Student Packet


Word Doc:  PRACCIS Evolution Lesson 6 Teacher Packet





Do now:  Have students look at Model C.





Procedure: Detailed procedures below. 





Closure MC: Class discussion of which model is best and what changes they would make to the best model.  





Modifications: Planned by the teacher as it fits the needs of their particular students.





Lesson 6 – Australian Red-Bellied Snakes





Unit: Evolution





Main Idea: Students will develop a model for why the population of red-bellied snakes have changed over the past 75 years.  





Standards: NJCCS (2009)


5.3 All students will understand that life science principles are powerful conceptual tools for making sense of the complexity, diversity, and interconnectedness of life on Earth.  Order in natural systems arise in accordance with rules that govern the physical world, and the order of natural systems can be modeled and predicted through the use of mathematics.





Strands:


5.3.E Evolution and Diversity: Sometimes, differences between organisms of the same kind provide advantages for surviving and reproducing in different environments.  These selective differences may lead to dramatic changes in characteristics of organisms in a population over extremely long periods of time.  





CPI:


5.1.8.A.3 Use scientific principles and models to frame and synthesize scientific arguments and pose theories. Predictions and explanations are revised based on systematic observations, accurate measurements, and structured data/evidence. 


5.1.8.B.3 Use qualitative and quantitative evidence to develop evidence-based arguments. Carefully collected evidence is used to construct and defend arguments. 


5.1.8.D.1 Engage in multiple forms of discussion in order to process, make sense of, and learn from others’ ideas, observations, and experiences. Science involves practicing productive social interactions with peers, such as partner talk, whole-group discussions, and small-group work. 


5.3.8.D.3 Distinguish between inherited and acquired traits/characteristics. Traits such as eye color in hum beings or fruit/flower colore in plants are inherited.


5.3.6.D.2 Explain how knowledge of inherited variations within and between generations. Variation exits among organisms of the same generation (e.g, siblings) and of different generations (e.g., parent to offspring).





Lesson Timeline: 2 days





Day 1:  Introduction, Evidence 1-6, Initial Models, Models A and B.





Day 2:  Models C, Arrows Diagram, Final class discussion.


 





Day 2:  





5. Model C Discussion:  Introduce Model C the same way you did with Models A and B on slides Model C.  Have students get into groups and discuss this model.  Once students discuss model C they will then complete an arrows diagram using all 6 pieces of evidence and Model C.  (arrows + ratings).  Do not have a discussion about which arrows go where until students finish the arrows diagram. 





Model C: (Slide Model C) This model is intended to be a good model that shows the correct variation in the initial population, the environmental change, the effect of the environmental change, reproduction (offspring and generations), and the correct variation in the final population. 





Before students start filling in the arrows diagram, remind students of the types of questions they should be asking each other as they think about the arrow and rating they will write down. 





Although we have put the relationships between the evidence and the models below, please do not provide any feedback or information to students about these relationships at this point in the lesson. You will be able to help students modify their ideas, if needed, in the class discussion after they write their two short answer responses. 


  


Evidence 1:  Medium Rating (1).  Supports Model C.  Shows that snakes with big heads eat toads, and supports including a step involving generational change.


Evidence 2:  High Rating (2).  Supports Model C.  Indicates the environmental change (introduction of poisonous toads).  


Evidence 3:  High Rating (2). Supports Model C.  Shows a large percent of snakes with heads big enough to eat cane toads live in areas with no cane toads and a small percent of those snakes live in areas with many cane toads.  This shows that head size is associated with the presence of the toads, and that having a small head precludes eating the poisonous toads (and thus dying). 


Evidence 4:  Low Rating (0) or Medium Rating (1).  Some may say this is anecdotal evidence, which should be ignored, but it does seem likely to be accurate, and there is no sweeping conclusion being drawn.  Students might say it supports Model C because it discusses offspring which is an important component in the model.  However, it is just a news article saying that offspring were born at the zoo.  It seems mostly irrelevant to the model. 


Evidence 5:  High Rating (1-2) Supports Model C in that the head size in red-bellied snakes is a genetically inherited trait, an important component of Model C.  


Evidence 6:  High Rating (2). Supports Model C, in that the head size of the snake does not get smaller over time.  


  


6 and 7. Arrow Justifications: Students individually write their reasons for the arrow they drew for Evidence #3 and #6.  Have students share their arrows and their reasons for selecting these arrows in a brief classroom discussion.  


Group discussion. Slide: Model C (continued).  Students discuss how good model C is, and why.  They also discuss their group’s initial model, and compare it and contrast it to Model C. Go around as they talk and make sure they are giving reasons and asking each other questions. 


  


Class Discussion: slide: Class discussion:  Discuss students’ evaluation of Evidence C, after students have completed the two arrows questions. Although they may identify minor improvements to be made, they should recognize that this model generally fits the evidence.  If there are students who disagree, try to call on students who have found that the evidence supports the model to have them defend their arrows and support their arguments before providing your own interpretation.  Encourage argumentation around particular arrows if students’ opinions divide. If they all agree that the evidence supports Model C, make sure they articulate their reasons. 


  


Closure: Close the discussion by having students tell you how they compared their earlier model with Model C. Ask if there is anything they would change their own earlier model to make it better?
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