CHAPTER 4 

CARBON AND THE MOLECULAR DIVERSITY OF LIFE

I.
Student misconceptions

1.
Students often misunderstand the interaction of hydrophobic molecules and water. Many students think that individual oil and water molecules repel each other. Explain to students that individual hydrocarbon molecules are attracted to water molecules, but with a force much weaker than the attraction of water molecules to each other. 

2.
Students may find it difficult to master the difference between structural isomers, geometric isomers, and enantiomers. Three-dimensional models, or pictures of such models, are very useful tools in discussions of these terms. 

3.
Many students do not understand the relationship between the relative electronegativity of covalently bonded atoms and the polarity of the covalent bond. This can make it difficult for them to predict how chemical groups may alter the properties of organic compounds.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 4

1.
Isomers may differ from each other:

a.
In molecular formula

b.
In charge distribution

c.
In the covalent arrangement of atoms

d.
In the spatial arrangement of atoms

2.
Which of these covalent bonds is/are polar?

a.
O—H

b.
C—C

c.
C—H

III.
How can instructors address and correct the misconceptions that students have about organic molecules?
1.
Use models or photographs of models to illustrate the concepts of structural isomers, geometric isomers, and enantiomers. Examples of pharmacologically distinct enantiomers will engage student interest. Two such examples—L- and D-dopa and thalidomide—are discussed in the text.
2.
When presenting the chemical groups of organic molecules, explain the functional properties of each group with reference to the structure of the group, the polarity of the covalent bonds between atoms, and the ability of the group to gain or lose protons.
IV.
Post-test to identify whether students have corrected their misconceptions
1.
Present pairs of isomers, asking students to identify them as structural isomers, geometric isomers, or enantiomers.

2.
Consider the chemical groups listed in Figure 4.10. 

a.
Identify a chemical group with polar covalent bonds. Identify the more electronegative atom participating in the polar covalent bond. 

b.
Identify a chemical group with acidic properties.

c.
Identify a chemical group with basic properties.

d.
Identify a chemical group that lacks polar covalent bonds.
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