CHAPTER 19

VIRUSES

I.
Student misconceptions

1.
Many students know very little about viruses. They find it difficult to understand how viruses live “a borrowed life” and why they are not considered to be alive. Students may think of viruses as two-dimensional. Difficulties in understanding scale makes it hard for students to truly appreciate how very small viruses are.

2.
Students may find it difficult to understand how viroids and prions can act as infectious agents to spread disease. Clearly explain the mechanisms by which these molecules cause infection and disease, and discuss the possible implications of these pathogens to our understanding of life.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 19

1.
Identify all correct statements.
a.
Unlike viruses, viroids do not encode proteins.

b.
Unlike viruses, the genetic material of a viroid is RNA.

c.
Unlike viruses, prions are infectious proteins.

d.
Unlike viruses, prions do not include any nucleic acids.

2.
Classify each statement as TRUE or FALSE, and identify which statement supports the view of most biologists that viruses are nonliving. 

a.
Viruses are two-dimensional, rather than three-dimensional. False
 

b.
The viral genome may be single- or double-stranded. True


c.
Viruses are obligate intracellular parasites. True
d.
An isolated virus is unable to replicate its genes or regenerate ATP. True
III.
How can instructors address and correct the misconceptions that students have about viruses?
1.
Teaching about the genetics of viruses provides an opportunity to familiarize students with important health treatment issues. Explain to your class the futility—and the danger—of prescribing antibiotics to treat viral disease. Discuss with them the science of vaccines, and ask them to assess the legitimacy of some parents’ concerns about vaccination.

2.
The Internet can provide access to technology that can greatly assist students’ understanding of scale and shape. Jones and colleagues (2003) describe the classroom use of a WWW-controllable atomic force microscope that allows students to touch and manipulate an adenovirus.

3.
Public awareness of the growing threat of a global pandemic has heightened student interest in viruses and viral disease. An interdisciplinary approach to the material in this chapter is an excellent way to foster student learning. Ealy and Dorwald (2005) describe such an approach to the study of the SARS virus. Their seminar course requires students to read scholarly literature to learn about the emergence and spread of the SARS virus, its mode of transmission, and its global impact on economics and health.

IV.
Post-test to identify whether students have corrected their misconceptions

1.
Define life. Explain whether or not, according to your definition, viruses are alive.

2.
Explain how viroids (infectious RNA molecules) and prions (infectious proteins) function as transmissible pathogens. 
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