Gibson & Hoefnagles - Tree Thinking In Introductory Biology

[bookmark: _GoBack]Additional file 1: Understanding Evolutionary Trees Instrument Used in F09 and S10.
Understanding Evolutionary Trees Name:_________________________ 

This questionnaire is designed to gauge your understanding of evolutionary trees. It is intended to aid in the development of better instructional materials. Please answer the questions as best you can. 
Questions 1-6 refer to the evolutionary tree at below. The cartoons represent living groups of animals. The letters lower on the tree represent ancestral species. For each question, indicate whether the statement is correct by circling the letter next to the TRUE or FALSE statement with the correct reason. 
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According to this tree... 
1. ...turtles are more closely related to mammals than to birds. 
a. TRUE because turtles share common ancestor W with mammals. 
b. TRUE because turtles are closer to mammals in the tree. 
􏰒c. TRUE because the ancestor of turtles (W) is connected to the ancestor of mammals (N) whereas the ancestor of birds (P) is separated by one ancestor (C). 
d. FALSE because turtles share a more recent common ancestor with birds than mammals. 
e. FALSE because turtles are much more primitive than mammals. 

2. ...lizards are as closely related to crocodiles as they are to turtles. 
a. TRUE because lizards are in between crocodiles and turtles on the top row. 
b. TRUE because there are the same number of intermediates between lizards and crocodiles (C and P) as between lizards and turtles (C and W). 
c. FALSE because lizards resemble crocodiles more strongly than turtles. 
d. FALSE because lizards are more closely related to crocodiles. 
e. FALSE because lizards are more closely related to turtles. 

3. ...birds evolved from crocodiles. 
a. TRUE because crocodiles came first. 
b. FALSE because crocodiles evolved from birds. 
c. FALSE because birds evolved from mammals. 
d. FALSE because neither evolved from the other. 



4. ...the most recent common ancestor of birds and lizards is P. 
a. TRUE because P is closest to both birds and lizards. 
b. TRUE because P gave rise to C which gave rise to lizards.
c. FALSE because the most recent common ancestor of birds and lizards is C. 
d. FALSE because birds are the most recent ancestor of both lizards and crocodiles. e. FALSE because there is no common ancestor shown here. 

5. ...among the ancestral species, P lived first, followed by C, W, and N. 
a. TRUE because the older animals are at the top of the tree. 
b. TRUE because mammals, the most recent species, branched from N which came last. 
c. FALSE because the older animals are at the base of the tree. 
d. UNKNOWN because the tree does not give this information. 

6. ...species N was a BIRD. a. TRUE because P, C, W, and N were all birds. 
b. TRUE because N is descended from birds. 
c. FALSE because N was a mammal. 
d. FALSE because the tree does not provide that information. 

The evolutionary tree below shows the relationship among amphibians, crocodiles, birds, and mammals. We will call this the target tree. Circle the trees below that show the exact same evolutionary relationships among these taxa as the target tree. 
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The cartoons below show four imaginary fish species that are all currently living, and their common ancestor. Some of the living species show novel traits that do not occur in the common ancestor, such as dots, black tails, and spines. Assuming each of these traits evolved once and was never lost once it evolved, draw an evolutionary tree that shows the most likely relationship among these species. Mark the location on the branches where each novel trait likely evolved.
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