CHAPTER 40

BASIC PRINCIPLES OF

ANIMAL FORM AND FUNCTION
1.
Student misconceptions

1.
Students may not realize that the terms regulator and conformer describe how an animal copes with a specific environmental variable: they do not characterize the animal itself.

2.
Many students confuse the terms endotherm and ectotherm with the concepts of regulators and conformers and with the familiar terms warm-blooded and cold-blooded. Clarify for students that both endotherms and ectotherms may regulate their body temperature. They differ in the source of heat used to maintain body temperature, and the body temperatures of thermoregulating ectotherms may vary considerably more than those of endotherms.
3.
Students may think of endothermy as “advanced” and ectothermy as “primitive,” with the unspoken connotation that endothermy is a more successful strategy for thermoregulation. Point out to students that ectothermy is an effective and successful strategy under many conditions, and that ectotherms are considerably more abundant and diverse than endotherms.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 40
Identify each statement as TRUE or FALSE.

1.
An animal may be a regulator for one environmental variable but a conformer for another. True
2.
All ectotherms are conformers with respect to temperature. False
Positive feedback loops do not usually contribute to homeostasis. True
3.
Mitochondria may be an important source of heat in endotherms. True
III.
How can instructors address and correct the misconceptions that students have about animal form and function?

1.
Students may not fully appreciate that the laws of physics impose powerful constraints on the range of designs possible to living organisms. Students can gain insight into biological structures by applying engineering principles of good design. Consider taking students through such an analysis of the design of fluid transport systems. LaBarbara (1991) outlines the physical laws governing the properties and flow of fluids, determines the design principles of efficient fluid transport systems, and analyses a living system—the circulatory system of a dog—to show how it matches these design principles.
2.
Discourage students’ use of the terms warm-blooded and cold-blooded. These nonscientific terms can be very misleading. Point out that many ectotherms are able to use behavioral means to maintain their body temperatures well above ambient temperatures.
IV.
Post-test to identify whether students have corrected their misconceptions
Both ectotherms and endotherms may be regulators with respect to temperature. Compare the sources of heat for thermoregulation in ectotherms and endotherms.
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