CHAPTER 47

ANIMAL DEVELOPMENT

I.
Student misconceptions

1.
Some students think of fertilization as a mechanical drilling of sperm into egg. Emphasize the complex choreography of the events of fertilization, in which contact between conspecific egg and sperm initiates a series of metabolic reactions within egg and sperm that trigger the onset of embryonic development.

2.
Students may not appreciate the importance of gastrulation and the reorganization that allows the germ layers in the gastrula to interact with each other in new ways. Remind them of Lewis Wolpert’s famous quote: “It is not birth, marriage, or death, but gastrulation, which is truly the most important time in your life.” 
3.
Students may find it difficult to appreciate the homology of the four extraembryonic membranes in mammals and reptiles. Ensure that students understand the common ancestry of these membranes, despite their derived structure and function in mammals. 
II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 47

1.
Identify each statement as TRUE or FALSE.

a.
The endosperm in plant seeds serves the same nutritive function as yolk in animal embryos. True
b.
Development from zygote to blastula involves mitotic division, cell movement, and cell growth. False
c.
The reorganization of cell layers during gastrulation allows the layers to interact with each other in new ways. True
d.
The blastocoel of a developing frog embryo develops into the digestive tract. False
2.
Spemann’s organizer:

a.
Is the dorsal lip of the blastopore in frog gastrulation

b.
Initiates a chain of inductive interactions in frog development

c.
Is made up of totipotent cells

d.
Defines the animal-vegetal axis in a frog blastula

III.
How can instructors address and correct the misconceptions that students have about animal development?

1.
As with any complex biological process, some students find it easier to learn the complex details than to understand the significance of the events of development. Ensure that students not only know the events but also understand the significance of cleavage, gastrulation, and organogenesis in animal development.
2.
Many students have great difficulty visualizing the events of development, especially the rearrangements of cell layers during gastrulation and neurulation. Use models and time-lapse film to help students understand these complex events.
IV.
Post-test to identify whether students have corrected their misconceptions

1.
Distinguish between determination and differentiation. Explain why determination must precede differentiation.
2.
Explain the role of inductive signals from the apical ectodermal ridge and the zone of polarizing activity in providing positional information to cells in a vertebrate limb bud.
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