
 Lesson 6. How Did Anoles Evolve S�ckier Feet? 
   

 The  “Big Idea”  Natural selec�on is the scien�fic explana�on for how and why 
 animals and plants change over �me. 

 Inves�ga�on Ques�on  How did anoles evolve s�ckier feet?  

 Summary  Students are introduced to the case of anoles who are experiencing 
 the city encroach on their rural habitat. Scien�sts have found 
 evidence that, a�er many genera�ons, the anoles living in the city 
 now have feet that are be�er at s�cking to harder, shinier surfaces. 

 A�er they look at a video describing the case, students are presented 
 with three explana�ons for these changes that are flawed in some 
 way, and are asked to agree or disagree and explain their posi�on. 

 The ac�vity concludes with a summary of the weaknesses of each 
 preconcep�on and a statement of the scien�fic explana�on of 
 adapta�on of urbanized anoles by natural selec�on. 

 At the end, students revisit the long ago and nowadays scenarios 
 from L1 and reflect on their ini�al ideas about a possible mechanism 
 for change over �me. They decide if their ideas have changed and 
 revise their explana�ons as needed. 

 Materials  For the class 
 ●  A Lizard’s Tale  video 
 ●  Signs posted in each corner of the classroom: strongly agree, 

 agree, disagree, strongly disagree 
 ●  Slide deck for this lesson 

 For each student 
 ●  Notebook, pages 3 and 13 

 Lesson Descrip�on and Ra�onale 

 In the last class, students studied evidence that showed that individual radish plants with a 
 beneficial or advantageous trait variant (e.g., lots of hair) can become more and more 
 numerous over several to many genera�ons and eventually individuals with this trait variant 
 dominate the popula�on. 

 Today students extend their understanding of natural selec�on in the context of the case of a 
 small forest lizard called an anole that, due to human construc�on projects, finds that its 
 territory now includes the city. What changes do scien�sts who study anoles observe and how 
 do we explain changes over �me (over many genera�ons) in the case of anoles in the city? 
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 You will show a 5-minute video that presents the case of anoles that are now living in the city. 
 How do we explain the changes scien�sts are observing? Using a “4 corners” ac�vity, students 
 are given some flawed explana�ons, each of which is a well-documented type of mistaken 
 preconcep�on. Students are challenged to decide if there’s a problem with the explana�on and 
 where the problem lies. Some examples of these preconcep�ons are intui�ve beliefs that 
 organisms change because they  need  to in order to  survive; or that a trait variant changes as 
 the organism  matures  ; or that individuals  transform  and get new body parts or traits. The 
 ra�onale for having students encounter incorrect explana�ons is to help them iden�fy any of 
 their own misunderstandings and solidify their understanding of the scien�fic explana�on for 
 change over �me, which they should now be able to call natural selec�on. 

 At the end, students are invited to look back at their explana�on for change over �me in the L1 
 long ago and nowadays scenarios. Students have a chance to revise those ideas now that they 
 have constructed an accurate explana�on of natural selec�on and learned about common 
 inaccurate preconcep�ons. This class provides you with a forma�ve assessment, as student 
 responses will provide you with evidence to judge how well the class understands natural 
 selec�on. 

 By the end of this lesson, students will be able to dis�nguish between the scien�fic explana�on 
 of natural selec�on and some common (unscien�fic) explana�ons that are not supported by 
 data. 

 Learning Targets in this Lesson 
 ●  Natural selec�on explains how and why anoles’ feet changed over �me. 
 ●  It is easy to misunderstand natural selec�on. 

 Sequence of Experiences 

 1. Introduc�on  All class  5 Minutes 

 2. View Anole Video  All class  10 Minutes 

 3. Anoles “4 Corners” Ac�vity  All class  15 Minutes 

 4. Make Meaning  All class  10 Minutes 

 5. Reflec�on: Have My Ideas Changed since 
 Lesson 1?  Individual  5 minutes 

 6. Wrap Up  All class  2 Minutes 

 Prepara�on 
 ●  Preview the video,  A Lizard’s Tale  . Watch the first  5 minutes. 

 h�ps://www.youtube.com/watch?v=1SYjXFJULNU 
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 The Lizard's 
 Tale 107: 
 Anoles In 
 The City 

 P  review the four “4 Corners” statements. Each one  is problema�c in some way. Be sure you 
 understand why each statement is flawed and know how to revise the statement to make it 
 accurate (consistent with natural selec�on). Look at classroom examples of student responses 
 to help you an�cipate what you may hear in your class discussion. Make sure you can quickly 
 explain natural selec�on in an accurate way- some animals survive and reproduce be�er than 
 others and over �me their traits become be�er represented in the popula�on. 

 Note: Examples of what students have actually said: 
 1.  Um, I think it's actually like, you know how some animals have stuff like, like I think the 

 leopard and the zebra have the stripes and the spots that camouflage into the --- so they 
 can get their food. Well, I think it's like these. They grow bigger feet so they can climb and 
 get food. 

 2.  So the anoles move to the city and they're ge�ng bigger toe pads and longer legs and then 
 there are barely no more anoles with small toe pads and short legs. 

 3.  They're changing as they get older. The ones that are like the ones that change could help 
 them survive be�er. 

 4.  Because like...if some of them, like, survived and ran a lot their legs and toe pads are gonna 
 get bigger. But some might not have survived but almost survived, like they got an injury 
 on their leg but s�ll survived. So like their legs are s�ll small. 

 The Lesson 
 _______________________________________________ 

 1. Introduc�on  (5 Min) 
 _______________________________________________ 
 Explain that today the class will see a short video describing some really interes�ng findings 
 about how small lizards called anoles – that used to live in natural forests – changed over many 
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 genera�ons when their habitat expanded to include the city. We are going to inves�gate the 
 ques�on: What happened to anoles when the surfaces they had to climb up and down were no 
 longer tree bark but now include painted concrete, metal poles, and other hard surfaces? 

 Then, tell students the class will use a “4 corners  ”  ac�vity to explore some possible explana�ons 
 for the changes – explana�ons that may be unscien�fic or incorrect in some way. 

 Finally, say that the class will see if we can agree if natural selec�on can explain the changes in 
 anoles’ leg and toe pad characteris�cs a�er they had lived in ci�es for many genera�ons, or if 
 there is another explana�on. 
 _______________________________________________ 

 2. View Anole Video  (10 Min) 
 _______________________________________________ 

 Show the class the first 5 minutes of a Smithsonian video that tells about what happened to 
 animals called crested anoles when they moved from life in the forest to life in the city. 

 h�ps://www.youtube.com/watch?v=1SYjXFJULNU 

 ●  Is there anything about this video you don’t understand and would like to clear up 
 before we go on to the next activity? 

 Address students’ ques�ons before you move on. 
 _______________________________________________ 

 3. Anoles “4 Corners” Ac�vity  (15 Min) 
 _______________________________________________ 

 Project a slide with the following ques�on and read the ques�on aloud. 
 ●  How would you explain the observation that after anoles had lived in the city for 

 several generations, many anoles had longer legs and larger toe pads with more 
 ridges than the same kind of anole living in forests? 

 Take 3 minutes to turn and talk to a partner and see if you can agree what 
 happened. 

 A�er three minutes: 
 Now, I’m going to show you a possible explanation for the city anoles’ longer legs 
 and wider toe pads with more ridges. Look and listen carefully and think about 
 whether you agree with the explanation or not. 

 You’ll notice I’ve put signs in 4 corners of the classroom. 
 Strongly agree, Agree, Disagree, Strongly Disagree 
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 After I read the explanation, decide whether you strongly agree, agree, disagree, or 
 strongly disagree with it. When I tell you to, move to your corner. 
 I’ll ask someone from each corner to explain reasons for their choice. 

 After we have heard from the corners, you’ll have a chance to change position. 

 Project the first explana�on and read it aloud. Ask students to move to the corner with the sign 
 that best matches what they think. 

 When students have moved to their corners, ask some students to explain their reasoning. This 
 is a �me to elicit student ideas and a �me to build on students’ ideas while encouraging them to 
 challenge aspects of them. This is also a �me for students to discuss amongst themselves. Based 
 on this discussion, students may wish to change corners. This is ok. 

 During this discussion, it is ok to reinforce nuggets of a natural selec�on explana�on, including 
 ideas like individuals with advantageous traits live longer, have more babies, and their rela�ve 
 numbers increase and begin to dominate the popula�on. You can also encourage students to 
 make connec�ons to the story of the piloses. 

 Note: Try to take advantage of the distribu�on of students. Some discussions might be most 
 interes�ng between those that somewhat agree and somewhat disagree, and other discussions 
 might be more interes�ng to focus on those that strongly agree and strongly disagree. Try to get 
 students to engage with one another. 

 Repeat for each of the 3 explana�ons. 

 Explana�on #1: The urban (city) anoles  needed  longer  legs and wider toe pads to be be�er at 
 climbing hard surfaces to capture food, so their legs and toe pads changed. (preconcep�on: 
 need) 

 Explana�on #2: The urban anoles with shorter legs and less s�cky toe pads could not climb as 
 high for food but when they got older, their legs got longer and toe pads wider. (preconcep�on: 
 development/aging) 

 Explana�on #3:  When anoles found themselves in the  city, their legs and toe pads changed and 
 they were able to keep ge�ng food, staying healthy and having babies. (preconcep�on: 
 transforma�on) 

 Wrap up the “4 corners” ac�vity incorpora�ng the points students make. The goal is to end with 
 the class coming to consensus that the best explana�on is natural selec�on. Some important 
 ideas to highlight include: 

 ●  The legs don’t get longer and toe pads s�ckier just because the anoles  needed  to climb 
 on harder surfaces. 

 ●  The toes don’t change because these anoles  grew up/became  adults  . 
 ●  The legs and toe pads cannot just  transform  because  there is a problem. 
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 _______________________________________________ 

 4. Make Meaning  (10 Min) 
 _______________________________________________ 
 Gather students for discussion. 
 The purpose of this discussion  is to reflect on the  disagreements that the students had. Even if 
 the class eventually came to agree on an explana�on, there were disagreements. The reason 
 there was disagreement is that many of these flawed explana�ons seem reasonable but do not 
 reflect how natural selec�on actually works. 

 Note: You may need to ask students to recount the Piloses story and ask how this is similar to 
 the anoles story. 

 Ask students to write an answer to the ques�on on page 13 of the student notebook: Imagine 
 that the city anoles were taken back to the forest to live. If you looked at their legs and feet 
 a�er many genera�ons, what do you think you would observe? 

 ________________________________________ 

 5. Reflec�on: Have My Ideas Changed since Lesson 1? (5 Min) 
 _________________________________________ 

 In Lesson 1, you looked at 4 populations of animals whose traits have changed over a long 
 time. You wrote your ideas about how this happened in your notebooks. You have now seen 
 that the same mechanism can explain every case you have studied since then. 

 Have your ideas about how change happened changed since Lesson 1? 

 Have students turn to page 3 in their notebooks and reread their ini�al ideas about how 
 animals’ characteris�cs or traits change from genera�on to genera�on. Ask them to find the 
 space provided and write down how they think the change happened  now  . 

 _______________________________________________ 

 6. Wrap Up  (2 Min) 
 _______________________________________________ 

 Today you learned about anoles living in the city. You have heard some explanations for 
 changes in the characteristics of their toe pads in the population over time. We have 
 agreed that the best explanation is the process we call natural selection. 

 Note: if you are only doing lessons 1-6 of this curriculum, please do the “wrap up” ac�vity, which 
 can be found in the unit supplementary materials or on this link 
 h�ps://0517f3cf-fd13-4c9b-90cc-565ddaa6f485.filesusr.com/ugd/cc79a9_97ff977a741c4b5d8e 
 a126e717934371.pdf 
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