7-8 Unit • Lesson 2

Lesson 2

Objective
The student will be able to perform an investigation
that illustrates how genetic variation and environmental factors lead to improved varieties and therefore
diversity in cotton plants. S/he will be able to count
possible cotton outfit variations through the development of a tree diagram.

Standards Correlations
Writing, Reading, Listening and Speaking, Viewing;
Mathematics; Thinking and Reasoning; Life Sciences;
Nature of Science; Technology
Two 45 to 60-minute parts.

Materials

one 12" x 12" piece each of similar weight cotton
knit, wool and polyester knit for each group (note cost
per yard for investigation); 3 balloons for each group;
1 1-quart bowl per group; Fabric Comparison Chart;
16 construction paper strips per student; biotechnology visuals; 16 8" pieces of string per student; tape;
newspaper; Cotton Clothes Combos cc blackline master.

Preparation
Prepare Fiber Venn Diagram; make 1 copy of
the Fabric Comparison Chart for each cooperative
group; blow up balloons; set up Investigation Materials center; cut construction paper into strips; make
a Paper Chain Biotechnology Timeline example (see
Teacher Background Information); have students bring
in several cotton hats, shirts, pants, socks, skirts and
shoes in different colors; make one copy of the Cotton
Clothes Combos worksheet for each student.

Two sheets of butcher paper; Fiber Venn Diagram;
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Cotton's Journey

Guided Practice
Part I:
Whole Class
1. Have students place a sticker on the Fiber Venn
Diagram section that represents the fiber of an
article of clothing s/he is wearing.
FIBER VENN DIAGRAM

3. Instruct students to predict and record which
fabrics they think will cause static.
4. Have each student take one blown up balloon,
rub the polyester swatch across it and hold the
balloon 3 — 6" above her/his head. Record
observations.
5. Repeat for wool and cotton swatches.
6. Have students assign and record a number from
1 to 3 to rate lack of static: 3 — least static;
1 — most static; 2 — the remaining fabric.
7. Have students record tactile perceptions of fiber
texture (and comfort): 3 — softest; 1 — roughest;
2 — the remaining fabric.

2. Why is the diagram an effective means of
conveying information? (The data is presented
in a clear and objective manner.) How could the
data be interpreted to give misleading
information? (By referencing a portion of the
data without the complete picture given by the
graphic organizer.)
3. What groups might want to skew the results?
(Fiber producers/processors/retailers,
environmentalists, the media.) For what
purpose? (Persuasion.) Have students give
examples of misleading interpretations of the
data.

8. Repeat to rate the fiber students predict will dry
the quickest: Have each Measurement Specialist
dip each swatch into bowl of water, wring it out
and hang to dry. Instruct each Recorder to
record the start of drying time and the amount o
time it takes for each fabric to dry.
9. Rate and record drying time: 3 — fastest drying;
1 — slowest drying; 2 — the remaining fabric.
10. Rate and record each swatch for wrinkles:
3 — least wrinkled; 1 — most wrinkled;
2 — the remaining fabric.
11. Complete Fabric Comparison Chart; share
results with class. Discuss appropriate situations
for each fabric type.

4. Discuss the unique textile properties of cotton.

Part II:
Whole Class

Cooperative Groups
1. Have each group total the items in each section
of the Fiber Venn Diagram and calculate the
percentages of the whole each section
represent&
2. Have the Materials Manager collect the
investigation materials.
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Biotechnology Time Line
As you narrate and display visual representations
of biotechnology developments, have each student
develop a Paper Chain Biotechnology Timeline beginning with the work of Gregor Mendel:
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1. Have students write one decade on each strip,
beginning with 1850. Bring the ends of the
"1850" paper strip together; staple. Loop the
"1860" paper strip through "1850" and staple.
Repeat with "1870," "1880," etc. Each circular
strip represents one decade (there should be 16
circular loops).
2. Have students write historical biotechnology
events that occurred during each decade on
strips of paper and attach them to their chains
with string.
3. Completed paper chains can be displayed in the
classroom. D0

Part III:
Whole Class

Recombinant DNA and Cotton
1. Using the analogy of a newspaper, take a
current headline and decide how you would like
to improve it through adding or deleting text.
Cut out the word you want to add, cut the
headline apart at the insertion point, and glue
the new word in place.
2. Explain that recombinant DNA is putting DNA
together in different combinations. Like scissors
through paper, restriction enzymes cut apart
DNA. Other enzymes "glue" the plasmid, the
ring of DNA found in some bacteria, and DNA
together. Once this mixture is inserted into a
bacterium, it will reproduce many bacteria
containing a copy of the modified DNA. It is one
tool among many used in agriculture.

3. List three genetic traits a farmer may want her/
his crop to have.
4. List three genetic traits a farmer may want to
eliminate.
5. Select one trait for group research.
6. Is there something in nature that is not bothered
by the same thing? What is it?
7. Write a recipe for a new and improved cotton
crop.
8. Each group creates a represehtatioh (role play,
art media, etc.) of its gene transfer recipe.
9. What other tools, either combined with or
instead of genetic engineering, are available to
help manage this problem?
10. Let all groups know that their recipe will be peer
reviewed.

Whole Class
1. Groups present their recipes to the rest of the
class.
2. Each group grades recombinant DNA recipes:
a. 25 points for creativity or uniqueness;
b. 25 points for technical accuracy;
c. 25 points for usefulness of product; and
d. 25 points for recipe wording and ease of use.
3. Discuss situations under which the cotton plant
might become extinct. 58

Part IV:
Cooperative Groups

1. Discuss cotton plant needs and brainstorm some
problems cotton plants face.
2. Discuss cotton textile characteristics and
brainstorm ways in which cotton fiber might be
improved.

Whole Class

Cotton Clothes Combos Worksheet
1. At the start of this part, bring out the items of
clothing. Explain that each of these items is
made from 100% cotton, a natural fiber. Make
sure the different types of items are all mixed
together.
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Cotton's Journey

2. Ask volunteers to come up and make as many
different outfits as possible using one hat, one
shirt and one pair of pants for each outfit.
Choose another volunteer to record all the
different outfits on the board.

Independent Practice
1. When students are confident they have come
up with every possibility, pass out the Cotton
Clothes Combos worksheet. Let students
complete it on their own.
2. After students have finished, have them compare their answers.

Whole Class
1. Ask volunteers to draw tree diagrams on the
board to demonstrate the number of outfits that
can be made with the items of clothing they
looked at earlier. Students may draw each item
or describe it in words.
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2. When the volunteers are finished, determine
whether they have come up with the same
number of outfits as before.
3. Ask students to describe the benefits of using a
tree diagram versus making a list. In this case,
a tree diagram makes it easier to keep track of
every possible outcome, and every outcome is
clearly shown in order. 59

Evaluation
Using the Performance Evaluation Rubric, write the
level that reflects the student's performance in the
box under #2 on the Performance Evaluation Sheet.

Extension
• Repeat the Cotton Clothes Combo activity several
times using new groups of clothes. You may also
ask students to make a list of several of their
favorite clothing items and draw tree diagrams
to count how many outfits they can make.
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Cotton Clothes Combos Worksheet
A tree diagram can help you determine possible combinations of your
favorite cotton clothes. For example, you have: one baseball cap, three
shirts, and two pairs of pants. If you choose one hat, one shirt and one
pair of pants for each outfit, how many outfits can you make?

Fill in this tree diagram to find out which combinations are possible with
one shirt, one skirt, and one sweater for each outfit.

polka-dot
shirt(P)

white
sweater(Ws)

loncl skirt(L)

1

72:\
short skirt(S)
red sweater(Rs)

Shirt

Hat

Shirt

Pants

white shirt
(W)

Cotton's Journey

baseball
cap(C)

red shirt
(R)

----,,,.

Skirt

st iped
sh rt(St)

Sweater

Outcome

jeans(J)
shorts(S)

CWJ
CWS

jeans(J)
shorts(S)

>- CBJ
* CBS

plaid shirt ---_,,, jeans(J) --->- CPJ
(P)
shorts(S)
CPS

1, Shorts are included in how many of your outfits?

4. A short skirt is included in how many outfits?

2. A plaid shirt is included in how many of your outfits?

5. A white sweater is included in how many outfits?

3. A baseball cap is included in how many of your outfits?

6. A striped shirt is included in how many outfits?
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