CHAPTER 34

VERTEBRATES
I.
Student misconceptions

1.
For a surprisingly large number of students, the term animal means vertebrate or even mammal. 
2.
The study of human evolution has a number of possible points of confusion for students.

a.
Many students are uncertain about the meaning of the term hominin.  Clarify that humans are apes but that the term hominin includes Homo sapiens and all members of our lineage after the chimp and human lineages split.

b.
Some students persist in thinking that humans evolved from chimpanzees. Clarify for students that, although chimps and humans share a recent common ancestor, that ancestor was neither chimp nor human.

c.
Discourage students from thinking of hominin evolution as an inevitable climb up the ladder of progress to Homo sapiens. Many hominin species arose over the last 6 million years, with all but one now extinct. Different hominin species had different combinations of ancestral and derived traits. The hominin lineage is more like a copiously branching bush than a ladder of progress.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 34

Identify each statement as CORRECT or INCORRECT. Rewrite each incorrect statement to make it correct.

1.
The origin of both craniates and gnathostomes involved duplication of Hox genes. Correct 
2.
Animals have a cranium, fur, and mammary glands. Incorrect
Corrected sentence: Mammals have a cranium, fur, and mammary glands.
3.
Reptiles can be defined as ectothermic amniotes. Incorrect
Corrected sentence: Non-avian reptiles can be defined as ectothermic amniotes.

4.
Hominin began to walk on two legs in order to free its hands to use tools. Incorrect
Possible corrected sentence: Bipedality evolved long before extensive tool use in hominin.
III.
How can instructors address and correct the misconceptions that students have about vertebrates?

1.
Define the terms organism, animal, vertebrate, and mammal for students, and remind them to use these terms correctly.

2.
Discussions of the evolution of tetrapods and the movement of vertebrates to land provide an excellent opportunity to clarify for students that complex structures evolve by natural selection, and that such evolution must take place step by step, by modification of preexisting variation, with each subsequent modification increasing the fitness of the organism that displays it.

3.
Students may not appreciate the importance of gene duplication in chordate and vertebrate evolution. Students find vertebrate evolution and diversity inherently interesting. This topic can provide an opportunity to discuss the significance of the Hox gene clusters and the link between genetic and morphological complexity.

4.
Students may be surprised to find birds included in the reptile clade. Discuss with them the shared, defined traits that characterize reptiles, and explain why birds cannot be excluded from this clade.

IV.
Post-test to identify whether students have corrected their misconceptions 
1.
In what order did bipedality, tool use, and increased intelligence appear in the course of hominin evolution? In your answer, refer to specific hominin species.

2.
When you are discussing human evolution with a friend, he asks, “If humans evolved from apes, why are apes still around?” Based on your understanding of human evolution, what would you say to him?
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