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Rice Is Life

Description

aarners explore the importance 0
life cycle of rice, and rice production methods.
wocrimental design by investigating how rice gro

mperiments.

mogested Grade Levels: 3-6

£ rice as a food source, the differences among types of rice,
Learners also explore controls, variables, and
ws and by designing their own plant growth

L.esson Obj@CtiVCS Connecting to the Standards

Content Standard C:

t Content Standard A:
Life Science

| $cience as Inquiry
K—4: Plan and conduct a simple investigation. K—4: Understand that plants
have basic needs: air, water,

K-4: Use data to construct a reasonable explanation. . >
. : nutrients, and light. Plants can
} 5-8: I.dcn.tlfy qucstilons that can be answered through survive only in environments - —
scientific investigations. in which their needs can
§-8: Design and conduct a scientific investigation. be met.

5-8: Develop general abilities, such as systematic obser-
vation, making accurate
measurements, and iden-
tifying and controlling

Featured
Picture Books

Title Rice

Rice Is Life

Rita Golden Gelman Author Louise Spilsbury
Yangsook Choi lustrator Barry Atkinson
Henry Holt and Company Publisher Heinemann Library
2000 Year 2001
Dual Purpose Genre Nonnarrative Information
Poetic text, factual information, Summary Describes how rice is grown and
and charming illustrations what happens to it on its way from
demonstrate the importance of the field to your table
rice to life on the island of Bali.
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This lesson will take several class periods. Suggested scheduling is as follows:

Day 1: Engage with Semantic Map and Rice Is Life read aloud, and Explore with
observing rice grains

Day 2: Explain with Let’s Learn About Rice article and Rice Journals

Day 3-7: Explore with Rice Experiment and Rice J ournals

Day 8: Explain with Rice read aloud, and Elaborate with Journey Through a Rice Mill

Day 9: Explain with investigatable questions, and Evaluate with Design a
Plant Experiment

Day 10: Evaluate with Experimental Design Quiz

Materials - -

. Bowls of cooked rice (1 per student)

Chopsticks (optional, 1 pair per student)

Chart paper (1 sheet)

“Think pads” (several sheets of sticky notes per student)
Hand lenses (1 per student)

White rice {about ¥2 cup per class)

Brown rice (about ¥ cup per class)

Rice in the husk, also called rice in the hull Rice seed in the husk is available

or unmilled rice seed (1 seed packet) from

Clear plastic cups (3 per group) Kitazawa Seed Co.
Centimeter rulers {1 per group) P.O. Box 13220
Thermometer (1 per class) Oakland, CA 94661-3220
Water Phone 510-595-1188

Fax 510-595-1860
p ' www.ki d
For Journey Through a Rice Mill MRERIERER=

« Instant white rice (a few grains per student)
Rice in the husk (a few grains per student)

2 in. sandpaper squares (2 per student)

For Design a Plant Experiment
Small plants of the same type (beans, radishes, cucumbers,
and marigolds work well; 2 per student)

Cups for growing plants (2 per student)

Potting soil for growing plants
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| Student Pages -

. ® Let’s Learn About Rice Anticipation Guide

Rice article

@ Rice Journal (Copy the cover on a separate sheet, and then copy page 1 back-to-back with pages
2 and 7; copy pages 6 and 3 back-to-back with pages 4 and 5. Fold and staple along spine.)

e Journey Through a Rice Mill
® Design a Plant Experiment

o Experimental Design Quiz

176l €2) (o1 010 ¢ RPN S———

Rice is the most important food staple for more than half the world’s population. About 90% of
the world’s rice is grown in Asia. China, India, and Indonesia are the top rice producers. Rice is
a vpe of grass that belongs to the same family as barley, oats, rye, and wheat. The edible portion
of the rice plant is part of the seed. The outer covering of the rice seed is called the Aull, or husk.
Rice undergoes various degrees of processing before it ever reaches your table. First harvesters
cur the ripe grain from the stalk, then, after it has dried, they thresh it to separate the grains
from the rice straw. Milling then removes each grain’s hull to reveal the part of the rice plant
that eventually ends up on your plate. Brown rice has the hull removed but still retains a bran
hver; milling both the hull and bran layers of the kernel renders white rice; and “instant” rice
is milled, completely cooked, and dried to create a quicker cooking time. White rice may also
be enriched by adding nutrients lost during processing.

It is often assumed that rice plants require a lot of water to grow because rice is most often
grown in flooded fields. The primary reason rice is grown under flooded conditions is because
the water provides control of weeds and pests. Rice is able to grow in standing water because
its leaves and stems have internal air spaces that can pass air down to the roots. However, rice
plants will die if all of the leaves are covered with water for too long, so the water level in rice
paddies is carefully monitored. Rice paddies can be complete ecosystems unto themselves.

In this lesson, students learn about some of the organisms involved in the rice paddy
ecosystem, such as eels that live in the slippery mud and are caten by egrets, bats that feed on
mosquitoes, ducks that eat the rice and grubs, and so on. Students then investigate rice germina-
ton through a controlled experiment. The National Science Education Standards suggest that
students in grades K-8 develop abilities necessary to do scientific inquiry, such as designing and
conducting a scientific investigation. Within these investigations, students should make observa-
dons, take accurate measurements, and identify and control variables. A variable is something
that can change during the course of an experiment. In the Explore activity for this lesson, the
variable that is changed by the student investigators is the type of rice: brown, white, or rice in the
husk. The controlled variables are those things that the investigators attempt to keep constant—in
this case, temperature, amount of water, number of rice grains, size and color of the cups, and
amount of sunlight.
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- Semantic Map and Read
Aloud
Serve students some cooked rice (chopsticks
optional) and begin creating a semantic map as
they eat. A semantic map is a tool that helps
activate prior knowledge, determine misconcep-
tions, and show relationships among concepts.
Discussion of a semantic map helps students
become aware of new words, create new mean-
ings for terms, and recognize the relationships
among numerous words related to the science
content. As students are eating their rice, ask

What are some terms you think of when you
hear the word rice?

Semantic Map Template

CATEGORY

TERMS

What do you know about rice?

Give groups of two or three students some
sticky notes and ask them to write one word
about rice on each sticky note. Give them time
to generate a dozen or so sticky note words
per group. Then ask them to sort the sticky
notes into categories. Write the word rice in
the center of a sheet of chart paper or on the
board, and circle it. Have students share their
categories and terms. Discuss the categories
and terms, choose several main categories
write on the map, and have students place therr
sticky notes on the board or chart paper under
the corresponding categories. Display the map
throughout the lesson, adding new categories
and terms as students learn more about rice.

CATEGORY

TERMS

CATEGORY

TERMS

NATIONAL SCIENCE TEACHERS ASSOCIATION
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Foop

CHOPSTICKS
FRIED RICE

TyrEs

BROWN RICE
WILD RICE
WHITE RICE

l%% Inferring
Before you read Rice Is Life to students, write
the comprehension activities suggested below
on sticky notes and then insert them into the
appropriate places in the text. This will help you
avoid disrupting the flow of the poctic text.
Ask students to examine the cover of the
book Rice Is Life and infer what the title might
mean. Introduce the author and the illustrator.
You can find out more about this fascinating
author at www.ritagoldengelman.com.) Then read
Rice Is Life to the students.

== Inferring: Stop and Jot

On pages 6 and 7 (about the boys and girls
“fishing” for dragonflies), read the verses and
ask students to stop and jot on their sticky note
“think pads” why they think the boys and girls
are catching dragonflies.

FARMING

NEEDS A LOT OF WATER
RICE PADDIES

WHERE IT
GROWS

Asia
JAPAN
CHINA
INDIA

Visualizing: Sketch to Stretch
Don t show the picture (of the people scaring
away the birds) on pages 14 and 15. Tell students
to visualize as you read and draw a picture on
their sticky note “think pads” of what they
think that scene might look like.

Synthesizing

Ask students what they think the title Rice Is
Life means after reading the book. Have them
support their ideas with examples from the
book. Then go back to the semantic map and
add any new categories or terms they learned
from the book. You can also have students
correct any misconceptions that might have
been written on the map. Continue adding
to and revising the semantic map throughout
the lesson to show relationships and correct
misconceptions.
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Observing Rice Grains

Give each group of students a plate with a few
grains cach of brown rice, white rice, and rice
in the husk, but don’t tell them what they are
at this point. Give them hand lenses and have
them make observations. After students have
had plenty of time to observe and infer what
the samples arc, point out the one that is white
rice, the one that is brown rice, and the one
that is rice in the husk (seed coat, also called
hull). Ask students to predict which type of
rice would germinate (sprout): rice in the husk,
brown rice, or white rice.

Cxplain
Let’s Learn About Rice Article

- Anticipation Guide

Tell students that they are going to explore the
question “What does rice need to grow?” Pass
out the Let’s Learn About Rice Anticipation
Guide. Have students fill in the “before read-
ing” column.

Pass out the Rice article. Put students in pairs
and have them take turns reading aloud from
the article. While one person reads a paragraph,
the other listens and then makes comments (“1
think ..”), asks questions (“I wonder ..”), or
shares new learnings (“I didn’t know ...”). Have
students read for the answers and mark the cor-
rect answers in the “after reading” column.

Answers to the Let’s Learn About Rice
Anticipation Guide are

1. T
2. T
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Cxplain

Rice Journals ]
Pass out the Rice Journals to students and ol
them they are going to investigate which of |
the three types of rice (brown rice, white rice.
and rice in the husk) will germinate. Hawe ‘
students fill in their predictions on page 1 of
the journals.

The question at the bottom of page 1
asks what the experimental variable is in this
experiment. Tell students that when sciendsts
design an experiment, the first thing they do s
determine what it is they want to test. The one
thing in the experiment that is being tested
called the experimental variable.

What is the experimental variable in owr
experiment? (the type of rice)
Have students record the experimencal
variable on page 1 of their journals.
Next have students turn to page 2 in
the journals. Read the instructions together.
Tell students that scientists always make sure
their experiments are fair tests by keeping
everything but the experimental variable the
same. The conditions kept the same are called
controlled variables.

What are the controlled variables in our
experiment? (size of cups, color of cups. !
amount of water, amount of seeds per cup.
amount of sunlight, temperature)

Have students record the controlled vari-
ables on page 2 of their journals.
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Review the information about growing rice
rom the Rice article by asking

7 What conditions are necessary to grow rice?

(a lot of water, temperature higher than
21°C, plenty of sunlight, soil)

Then have students set up their experi-
ments according to instructions 1 through 3
‘for germinating rice) in the “How to Grow
Rice” section of the Rice article. Tell students
to make sure to keep all variables controlled
except the type of rice.

Setting Up the Rice Experiment

Sprinkle 10 white rice grains in the bottom
of a clear plastic cup and label the cup
“White Rice.”

Sprinkle 10 brown rice grains in another
cup and label the cup “Brown Rice.”
Sprinkle 10 grains of rice in the husk in a
third cup and label the cup
“Rice in the Husk.”

Fill each cup to the 5 cm level
with clean water.

Keep the temperature above
21°C (70°F).

Observe the rice every few
days.

After students have set up
their experiments, ask

Why do you think the article
suggests sprinkling 10 rice
seeds in the bottom of each
cup instead of just one? (It
gives you a better chance of
getting some rice to grow.)

Why not put different numbers of rice grains
in each cup? (We need to control that vari-
able to make it a fair test; each cup should
have the same number of rice grains.)

Students use pages 3 and 4 of the Rice
Journals to record observations of each type
of rice every few days. Each day they should
check to make sure the water level is at 5 cm
and add more water as needed.

After four observations, students can fill
in the “Results” section in the Rice Journal.
Students should observe that only the rice in
the husk actually germinates. Discuss the fol-
lowing questions:

Why do you think the rice in the husk ger-
minated and not the brown or white rice?
What do you think might be missing from
the brown and white rice?

If you would like to continue observing the
rice plants as they grow, transfer the seedlings
to a large plastic tub of soil and follow the
directions in the Rice article.

MEASURING THE WATER LEVEL
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