CHAPTER 1

INTRODUCTION: THEMES IN THE STUDY OF LIFE

I.
Student misconceptions

1.
Point out to students that the universal genetic code provides the best evidence of a common ancestry for all life. 

2.
The concept of emergent properties is a difficult one for students to master. Provide examples of properties that emerge at each level in the hierarchy of biological organization in order to clarify this concept.

3.
Many students do not recognize the extent to which life has shaped Earth. Although students may acknowledge that living things interact with the abiotic components of their environment, they may not realize the extent to which the atmosphere, oceans, and land of our modern Earth have been changed by life.

4.
Students tend to think that there is one universally applied scientific method and that all “real science” is hypothesis-driven and experimental. As a result of this misunderstanding, students may discount theories about historical events. 

5.
Students may have difficulty understanding that scientific hypotheses may be rejected or supported by collected evidence but cannot be proven. 

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 1

Six hypotheses are listed below. Some are suitable for scientific testing and some are not. Identify which hypotheses are not testable by the scientific method. Explain your choice(s).
1.
Increasing numbers of deformities such as the extra limbs that have been noted in many frog populations in North America are caused by infection by trematodes (parasitic flatworms).
2.
People with strong religious beliefs live more meaningful lives.

3.
People are more likely to survive cancer if they have a positive attitude.

4.
Humans and chimpanzees diverged from a common ancestor that lived 5–7 million years ago.

5.
Corn seedlings grow more quickly when people talk to them.

6.
If you live a good life, you will be rewarded with an eternity in Heaven.

Note: Students may legitimately suggest that hypotheses 2 and 3 are suitable for scientific testing. However, in order to evaluate these hypotheses, the investigator would have to define and quantify the terms “meaningful life” and “positive attitude.”

III.
How can instructors address and correct the misconceptions that students have about the major themes of biology?
1.
Provide examples of properties that emerge at each level in the hierarchy of biological organization in order to clarify the concept of emergent properties.
2.
Impress upon students that scientists use many different methods to investigate biological questions. When you discuss how the Human Genome Project or paleontological evidence has contributed to our understanding of the evolution of life on Earth and the relationships among living things, point out the importance of such discovery science.
3.
The ongoing modification of the long accepted five-kingdom theory of biological diversity may be used to illustrate the idea that scientific hypotheses and theories cannot be proven. The five-kingdom theory was proposed in 1968. It gained wide acceptance and had much greater explicatory power than Linnaeus’s original two kingdoms. Despite its long acceptance, however, the five-kingdom theory has been replaced with a theory of three domains and a number of additional kingdoms as new evidence emerges from DNA comparisons of living organisms. 
IV.
Post-test to identify whether students have corrected their misconceptions

Choose one of the testable hypotheses from this list and explain how you would test it.

1.
Increasing numbers of deformities such as the extra limbs that have been noted in many frog populations in North America are caused by infection by trematodes (parasitic flatworms).

2.
Humans and chimpanzees diverged from a common ancestor that lived 5–7 million years ago.

3.
Corn seedlings grow more quickly when people talk to them.
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