Gibson & Hoefnagles - Tree Thinking In Introductory Biology

Additional file 2: Modified version of Nagel’s Tree-Thinking Concept Inventory Used in S11-F12.
Tree Thinking Concept Inventory
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Use the diagram to the right to answer questions 1-4. The four mushrooms at the top of the diagram represent 4 different species.

1.) Choose all of the sequences from the diagram that are in order from oldest to youngest.

a. Flat, Spot, Cap, Morel

b. Morel, H, B, M, Spot

c. Spot, M, B, H, T

d. T, B, M, Cap

e. The diagram does not have a time component
2.) What does the diagram show? 

a. How closely organisms resemble (e.g. look like) each other

b. How different organisms are related.

c. Which species evolved first, second, third, etc.  

d. Which species have changed the most over time 

e. Which species at the top are most closely related to the species at point T 

3.) What do the lines of the diagram represent? 

a. The passage of time

b. Lineages of organisms

c. Each line represents a single species

d. Which species evolved first, second, third, etc. 

e. All of the above.

4.) What do points such as H, B and M represent? 

a. Where 2 lineages come together (i.e., hybridize)

b. A change in the environment

c. Isolation of lineages

d. The extinction of a species.

e. Where natural selection has occurred.
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 In considering the diagram to the right, choose the diagram below that represents a different evolutionary relationships among the four bird species. 

a. 1

b. 2 

c. 3

d. [image: image4.png]Diagram 1

Diagram 2
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e. All show the same relationship.
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6.)  Choose the item from the figure that represents an organism from the past.

a. E

b. Ferns

c. Angiosperms & Conifers

d. Mosses

e. The diagram does not have a time axis 

7.)  Which is more closely related to Ferns: Angiosperms or Mosses? 

a. Angiosperms, because Ferns and Angiosperms share point A

b. Angiosperms, because they are next to Ferns on the diagram

c. Mosses, because Mosses and Ferns split at point Y and have changed the least

d. Mosses, because Ferns evolved from Mosses

e. Ferns are equally related to Angiosperms and Mosses because Ferns are 2 points away from Mosses (A & Y) and 2 points away from Angiosperms (A & X)
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8.)  What are the closest relatives to fish?

a. Lizards, because evolution progresses from simple to more complex organisms 

b. Mammals, because there are only 2 branching points (O & D) between fish and mammals 

c. Fish are equally related to mammals, birds & lizards because they all share point O 

d. Mammals, because they are the closest to fish on the diagram  

e. Fish are not related to mammals, birds or lizards 

9.) Which species at the top of the diagram are most distantly related to point C?

a. Fish

b. Mammals

c. Birds

d. Lizards

e. All the species at the top are equally related to point C

10.) [image: image8.png]Ferns

Angiosperms

Conifers

Mosses



[image: image9.png]


 In considering the diagram to the right, which of the diagrams below that represents a different evolutionary relationship among the four beetle species.

a. 1

b. 2

c. 3

d. 4

e. All diagrams show the same relationship.



11.) Which of the flower species at the top looks most similar to the species at point S? 

a. F because evolution progresses from left to right on the diagram 

b. F M B & G are equally similar to the species at point S 

c. M because it has the most primitive appearance 

d. More information is needed to answer the question 

In the two diagrams below R, K, W & B represent 4 species of sea stars. Use the diagrams to answer questions 12-14.


12.)  Which of the following statements is/are true about the relationship between R & W in the two diagrams?

a. R & W have the same relationship to each other in both diagrams

b. R & W evolved in a different order in the two diagrams 

c. In Diagram 2, R & W are not related because their lines do not intersect 

d. Species W is more evolved than species R in Diagram 2 

e. R is the original species in Diagram 2

13.)  In Diagram 1, which species is/are most closely related to K?  

a. W, because W came from K 

b. R & W, because K is equally spaced between R and W 

c. R, because K came from R 

d. B, because K came from B

e. None of the above is true.  

14.)  In Diagram 2, what is the order of evolution from the oldest to the youngest species? 

a. K, W, B, R

b. R, K, W, B

c. R, K, B, W

d. W, B, K, R

e. The diagram does not show which species evolved 1st, 2nd, 3rd, or 4th 

15.)  Have you seen diagrams like these previously?  

a.   Yes

b.   No

c.   I’m not sure

16.)  Have you learned how to read diagrams like these previously? 

a.  Yes

b.   No

