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rrogen bases, each attached to a 3
cm piece of rape. After separating
the two DNA strands by unhook-
ing the base pairs, complementary
new bases are attached to each
strand, ultimately forming two
identical DNA molecules (Figure 3,
p- 38). I encourage ty students to
make at least one error in this pro-
cess to demonstrate mutation, ei-
ther by base-substitution or by skip-
ping a base. The actual effects of
the mutation can then be deter-
mined (see protein synthesis).

Protein synthesis

The DINA models also illustrate the
steps of protein synthesis. As in
DNA replication, the first step is to
unzip the DNA strand. From the
pool of available bases, students cre-
ate a two-codon messenger RNA
(mRINA} molecule corresponding to
ene of the DNA strands. The
mRINA will be identical to the other
DNA strand, except that uracil
{white) 1s used‘instead of thymine
(green). The mRNA is then de-
tached from the DNA and moved ta
a ribosome, modeled as a big purple
blob (construction paper). Here, two
corresponding transfer RNA
(tRNA) molecules are attached to
the mRINA. My students look up the
amino acids coded for by the RNA
using a conversion table available in
many textbooks or on the Internct
{ThinkQuest 1999), Students can
also determine whether a mutation
in their models actually affects the
coded amino acid.

Display

Several colorful and informarive
displays can be constructed to con-
clude this project. All of the DNA
strands can by linked together to
create an ampressively long strand.
My students create a poster featur-
ing their DNA, mRNA, and tRNA
molecules ro describe the processes
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of replicarion, mutation, and protein
synthesis.

DNA is the fundamental sub-
stance of all living things, encoding
the unique traits of every organism
on Earth. By modeling the essenrial
functions of replication, mutation,
and protein synthesis, students can
gain a deep appreciation and under-
standing of this amazing molecule!

Kure Rosenkrantz is a science teacher
at Pacific Academy, 2925 Technology
Court, Bichmond, CA G4806; e-mail:

kure rosenkrantz@vahao.com.
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The Area of an
Irreguiar Object
Science teachers are often looking
for ways to integrate more math-
ernatics applications into laboratory
situations. Quantifiable dara can
provide students with a greater un-
derstanding of scientific concepts.
Most high school students have a
working knowledge of introductory
concepts in geometry and algebra.
Direct application of these skills
provides an interdisciplinary science-
math approach to solving problems.
One such application is for stu-
dents to derermine the area of an ir-
regular object. Most students are fa-
miliar with using formulas to
determine areas of regular shapes
such as rectangles, circles, and tri-
angles. However, no simple formula
exists for calculating areas of un-
usual shapes. Knowing how to mea-
sure an unusual shape is valuable.
For example, students may need to
calculate the area of a leaf to deter-
mine transpiration or may want to
establish the area of a specific region
on a topographic map. The follow-

ing method to determine the area of
irregular objects and curves requires
only copy paper and a balance, pref-
erably one with 0.001 g accuracy or
greater. This technique produces
consistent results,

Students begin by tracing the ob-
ject onto copy paper. Copy paper is
extremely uniform with consistent
mass over a given arca (Paper Task
Force 1993). Srudents cut our the
traced shape with scissors and also
cut out a piece of copy paper that is
precisely 1 em = 1 em.

The two items are massed inde-
pendently on a balance. Students
then set up a proportion and solve a
simple algebraic equation:

mass of traced object = ¥ cm?area
mass of crP box = 1 ¢ area

The result is the area of the ub-
ject. 'The method is extremely accu-
rate, reliable, and reproducible.

Frank LaBanca is a biology teacher at
Newtown High School, 12 Berkshire
Road, Sandy Hook, CT G6482; e-mait.
franklabanca@arr.ner.

Reference

Paper Task Force. 1995. White Paper No. I:
Functionality requiréments for sncoated
business papers and cffecrs of incorporat-
ing post-corsumer content. New York:
Environmental Defense Fund.

Visit The Science
Iearher_ Archives

Articles from past issues
can be found online at
www.nste.orglhighschool.



