CHAPTER 35

PLANT STRUCTURE, GROWTH, AND DEVELOPMENT
I.
Student misconceptions

1.
Most students think of plants as static and unresponsive to their environment, in comparison with animals. Emphasize to students that plants are flexible and plastic in their response to their environment, but that they respond primarily by modification of growth and morphology, rather than by movement. 

2.
A common student misconception was demonstrated following a Harvard commencement ceremony. Students were shown a piece of wood and asked where the mass of the tree came from. The majority of graduates thought that the mass of the tree came from water or nutrients in the soil. Only a minority recognized that carbon dioxide from the atmosphere is the main source of plant mass.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 35

1,
Compare a small acorn with a large piece of wood from an oak tree. What is the source of the additional mass in the tree?

a.
Water from the soil

b.
Nutrients from the soil

c.
CO2 from the atmosphere

2.
Identify each statement as TRUE or FALSE.

a.
The form of any plant is controlled by genetic and environmental factors. True
b.
Growing plant cells expand mainly by water uptake. True
c.
Plants “feed” by taking up water and minerals from soil. False
d.
A plant may produce juvenile and adult leaves at the same time. True 

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

1.
Time-lapse films or lab demonstrations can demonstrate to students that plants can be active and responsive. Plants turn to follow the sun over the course of a day. Fern antheridia open to release active sperm that cluster about mature archegonia in a teeming mass. Such illustrations may awaken an appreciation of plants in students. 
2.
Explain to students that plants and animals differ fundamentally in their organization. Plants are modular organisms; most animals are unitary. Plant modules are represented by areas of meristematic growth and the tissues that these meristems produce. This modular organization of plants allows them considerable flexibility and plasticity. 

3.
Emphasize to students that plants produce their own food and do not obtain it from their environment. Be careful in your choice of words in any discussion of plant nutrients.
4.
Point out to students the important and varied roles that water plays in the life of plants. Water is essential to plant structure, to plant growth, and to the transport of materials within the plant body, in addition to its more familiar roles as a solvent and reactant.
IV.
Post-test to identify whether students have corrected their misconceptions

Compare animals and plants with respect to:

1.
Determinate vs. indeterminate growth

2.
Embryonic stage of the life cycle vs. embryonic regions of the body

3.
Cell expansion by synthesis of protein-rich cytoplasm vs. water uptake 
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