CHAPTER 30
PLANT DIVERSITY II:

THE EVOLUTION OF SEED PLANTS
I.
Student misconceptions

1.
Many students have great difficulty understanding the life cycles of seed plants in the context of alternation of gametophyte and sporophyte generations. There are a number of common problems:

a.
Students may not recognize that meiosis in plants is not a sexual process. Such students think of the meiotic production of megaspores and microspores in seed plants as a step in the production of gametes, and they do not realize that it represents the asexual production of a new generation of gametophytes.

b.
Students may not recognize that the reduced gametophytes of seed plants are not equivalent to the gonads of animals but rather represent a haploid generation that alternates with the larger sporophyte generation.

c.
Students may think of the embryonic sporophyte within the seed as the offspring of the sporophyte and not recognize that it is actually the “grandchild” of that plant and the offspring of the reduced gametophyte generation.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 30

Identify each of these statements as TRUE or FALSE.

1.
In angiosperm life cycles, the female gametophyte is the ovule. False 

2.
Double fertilization results in the production of a diploid zygote and a triploid endosperm nucleus. True
3.
A spore grows into a seed. False
4.
The life cycle of seed plants does not include a gametophyte generation. False 
III.
How can instructors address and correct the misconceptions that students have about seed plants?

1.
It is important to discuss alternation of generations in plants in simplified, generalized terms before addressing the life cycles of specific plant taxa. In presenting this material, you may wish to contrast plant life cycles with the more familiar life cycles of animals in order to confront and discuss some of the unacknowledged misconceptions that students may have.

2.
Students may think of a seed as equivalent to an amniotic egg. Point out that, although seeds and eggs both contain embryos, a seed includes contributions from three generations of plants. In addition to an embryonic sporophyte, a seed has a seed coat derived from the integuments of the “grandparent” sporophyte and a food supply derived from the tissues of the “parent” gametophyte.

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

1.
Explain each of the following statements:

a.
A seed includes contributions from three separate generations of plants.

b.
A pollen grain contains a male gametophyte.

c.
Angiosperm life cycles include double fertilization.

2.
In each case, distinguish between the two terms:

a.
heterosporous and homosporous
b.
microsporangia and megasporangia
c.
pollination and fertilization
d.
spore and seed
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