CHAPTER 26 
PHYLOGENY AND THE TREE OF LIFE

I.
Student misconceptions

1.
Students find it difficult to generalize their understanding of homology and analogy beyond the familiar textbook examples.  

2.
Students may have difficulty understanding the relationships among taxonomy, classification, systematics, and phylogeny.  Clarify for students that hierarchical classification is the ordered division of organisms into increasingly broad taxonomic categories based on their similarities and differences with respect to a set of characteristics.  Systematics is an analytical approach to understanding the diversity and relationships of living and extinct organisms based on similarities and differences and using this understanding to reconstruct phylogeny, the evolutionary history of a group of organisms.
3.
Students often interpret phylogenetic trees as representing evolutionary progress and increasing complexity. The outdated terms primitive and advanced carry these connotations, with the implication that “advanced” organisms or traits are somehow better and more complex.

4.
Students may expect that all phylogenetic trees show increased diversity with time.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 26

1.
Which of the following are homologous structures? Choose all correct answers.

a.
Plant root and plant leaf

b.
Oak leaf and ivy tendril (modified leaf)

c.
Oak leaf and maple leaf

d.
There are no homologous plant structures.

2.
Phylogeny is the study of the evolutionary history of related groups of organisms. Organisms are grouped into taxa based on shared characteristics that result from common ancestry. Identify each statement as TRUE or FALSE. 

a.
The term monophyletic refers to a taxon that includes an ancestral species and all of its descendents. True
b.
Homologous structures look the same and serve the same function but differ in evolutionary origin and structure. False
c.
Ancestral traits were present in the shared ancestor of the species within a taxon. True
III.
How can instructors address and correct the misconceptions that students have about phylogeny?
1.
Students may use the term “primitive character instead of ancestral character. The word primitive leads students to think of such characters as inferior or defective.  Emphasize that primitive character is an outdated term. Make sure you consistently replace the terms primitive and advanced with the concepts of  “ancestral” and “derived” traits. Ancestral traits are those that arose relatively early in evolutionary history, although they may persist in present-day groups. Derived traits are those that have undergone recent changes. Explain to  students that derived traits are not necessarily more complex (for example, loss of gut in the tapeworm). Point out that most organisms are a mixture of ancestral and derived traits. As primates, humans have an ancestral jaw and hand but the derived traits of bipedalism and a large brain.

2.
Explain to students that there is considerable variation in the form of phylogenetic trees. Some trees expand quickly to maximum width. Some taper over time as most branches become extinct and only a few diversify (for example, echinoderms). Some trees show rapid and early diversification and maintain this width through a balance of extinction and speciation. Make sure you use examples of taxonomic trees for familiar taxa that show a variety of shapes. 
IV. Post-test to identify whether students have corrected their misconceptions
1.
Provide an example of homologous structures from kingdom Plantae.

2.
Explain why bat and bird wings are homologous as vertebrate forelimbs but analogous as wings.

Student Misconceptions for Campbell/Reece Biology, 8th Edition, © Pearson Education, Inc.
26-1

