
Learning Set 1

Project-Based Inquiry Science
68
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1.3 Investigate

How Does the Amount of Starch 
Vary Between Rice Varieties?  
Overview
Students learn that starch, a carbohydrate, is a main nutrient in rice. Students 
observe how rice samples react with iodine to estimate how much starch 
the rice samples contain. Using their measurements of the length and width 
of rice and their measurements of the amount of starch in rice, they develop 
claims about whether there is one variety of rice in the samples or many 
varieties of rice. They create explanations supporting their claims with the 
results of their investigations and the science knowledge from their reading.

Targeted Concepts, Skills, 
and Nature of Science

Performance Expectations

Explanations are claims supported by 
evidence, accepted ideas, and facts.

Students construct explanations using their observations 
and what they have learned from their reading.

Scientific knowledge is developed 
through observations, recording and 
analysis of  data, and development of  
explanations based on evidence.

Students make claims based on their observations and 
construct explanations to support them.

Scientists collaborate in their work 
and then share their findings. 
Sharing findings makes new 
information available and helps 
scientists refine their ideas and build 
on others’ ideas.

Students work with their groups to test rice samples 
for starch content. They also work with their groups to 
create explanations and then share their explanations 
with the class.

Scientists must keep accurate and 
descriptive records of  what they do 
so they can share their work with 
others and consider what they did, 
why they did it, and what they want 
to do next.

Students record their ideas and questions they have on 
the Project Board.

* A class period is 
considered to be one 
40 to 50 minute class.

S E C T I O N  1 . 3  I N T R O D U C T I O N

1   class periods*u3—
4
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Activity Setup and Preparation 
Prepare to give a demonstration of how iodine reacts with cornstarch and 
with wheat germ. You will need to make sure that all students can see how 
each substance changed when it reacted with the iodine.

Also, prepare a demonstration of how iodine reacts with samples of Rice A 
and Rice B. You will need to use a clean coffee grinder to grind an amount 
of each type of rice into a fi ne powder. You will need one teaspoon of rice 
powder for each type. You should clean the coffee grinder between each 
sample to ensure that none of the samples get contaminated. You can use 
Cream of Rice instead of white rice for your sample of Rice B to save time.

Homework Options 
Refl ection

•  Science Content: How do you think knowing about other traits 
of the rice plants which produced your rice samples, such as leaf 
coloration or stem length, might change your conclusions? (If some 
of the rice plants had traits that were very similar to each other and 
very different from the traits of other rice plants, then one might 

Materials
1  vial per group  iodine solution

2  tsp. per group  cornstarch

2  tsp. per group wheat germ

4  tsp. per group brown-grain rice

4  tsp. per group white-grain rice (preferably jasmine rice)

4  tsp. per group long-grain wild rice

4  tsp. per group Carnaroli rice

4  tsp. per group Cream of Rice

1  per group dropper

3  per student teaspoons

10-12  per group toothpicks

4  sheets per group wax paper

1  per student Variation in Rice Grains Data page

1  per student Create Your Explanation page

1  per student Amount of Starch page

The substances 
students experiment 
with should not be 
eaten. The iodine 
can stain clothing 
and skin.
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conclude that they belonged to a separate variety—even if they had 
similar rice grains. For instance, students may have concluded that 
all of the rice in Rice A came from one variety. But if some of the 
plants that produced Rice A had striped leaves and some had leave 
of a solid color, this might suggest that Rice A is comprised of two 
varieties of rice.)

•  Science Process: Write an explanation for the experimental 
question you did not investigate. (Look for claims, evidence, and 
science knowledge backing up the explanation. They should be 
logical and contain no opinions.)

NOTES
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Engage
Ask students for different kinds of nutrients. What kinds of nutrients do they 
get from vegetables? 

Guide
Discuss how starch, a carbohydrate, or complex sugar, is a major nutrient 
in rice, and makes rice an important grain. Cereals, and in particular rice, 
are important sources of starch for people all over the world. Rice is easy 
to cook, store, and digest, and has many minerals, vitamins, and some 
proteins, although it lacks some nutrients and should be supplemented with 
meat or fi sh and vegetables. Starch is the main nutrient in rice.

SECT ION 1 .3  IMPLEMENTAT ION

* A class period is 
considered to be one 
40 to 50 minute class.

t  1   class periods*

1.3 Investigate

How Does the 
Amount of 
Starch Vary 
Between Rice 
Varieties? 
10 min.

Explain the nutritional 
value of the starch in 
rice.

3—
4

It is important for 
students to understand 
that starch is the main 
nutrient in rice, and 
that the more starch 
there is in rice, the more 
nutritious it is.

META NOTES
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“Starch is a carbohydrate, or complex sugar. There are a lot of 
carbohydrates in foods like bread and pasta, which are made from cereals. 
There are also a lot of carbohydrates in rice, which is another cereal. This 
is important, because carbohydrates are a very important nutrient. When 
you digest them, your body breaks them down into a form that it can use 
for energy. This is one reason that rice is an important food, and the more 
starch there is in rice, the more nutritious the rice is. ”

TEACHER TALK

Then, briefl y discuss how plants produce carbohydrates. Plants use energy 
from the sun, water, and carbon dioxide to produce carbohydrates in 
photosynthesis. Point out the diagram of photosynthesis on page 29.

“Plants require energy from the sun, water, and carbon dioxide to 
produce carbohydrates. Rice plants use energy from the sun, water, and 
carbon dioxide to produce starch. ”

TEACHER TALK

NOTES
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Guide
Let students know that you will demonstrate how a substance with starch 
reacts with iodine and how a substance without starch reacts with iodine. 
Go over the Observe questions on page 30 with the class, and tell students 
to answer these questions as they watch your demonstration. 

Then, set a piece of wax paper on a surface where students can see, and 
put a teaspoon of cornstarch and a teaspoon of wheat germ on it. Using a 
dropper, drop fi ve to seven drops of iodine on each, and, using a different 
toothpick for each, mix the iodine in.

Demonstration  
5 min.

Demonstrate for 
students how two 
substances, one with 
starch and one without, 
react with iodine.
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Guide
After the demonstration, ask students what their answers to the Observe 
questions were. They should have noticed a more dramatic difference when 
iodine was mixed with the cornstarch than when it was mixed with the 
wheat germ. 

Get Going
Let students know that you will demonstrate how to measure the amount 
of starch in Rice A and Rice B. Give students a few minutes to write their 
answers to the Stop and Think questions on a sheet of paper. 

Guide
Before proceeding with the demonstration, briefl y discuss students’ answers 
to the questions. They should be prepared to estimate the amount of starch 
in rice samples (e.g., “a little,” “none,” or “a lot”) by observing how the rice 
samples react with iodine. Students should see that the more starch there is 
in rice, the more similar the reaction of the rice with iodine will probably be 
to the reaction of cornstarch with iodine.

Observe 
5 min.

Discuss the results of the 
demonstration with the 
class, using the Observe 
questions as a guide.

Stop and Think 
5 min.

Have students think 
about how to use iodine 
to measure the starch 
in rice samples and 
make predictions about 
what will happen.
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Demonstration 
5 min.

Demonstrate how 
iodine reacts with the 
two rice powders.

Guide
When students have answered the Stop and Think questions, distribute 
Amount of Starch pages. Then, set a piece of wax paper on a surface 
where students can see it. Place a teaspoon of ground brown rice on the 
wax paper and, separately, a teaspoon of ground white rice or Cream of 
Rice. Using a marker, write “Rice A” in front of the brown rice and “Rice 
B” in front of the white rice. Mix a small amount of water, up to one and a 
half teaspoons, into each teaspoon of rice. Alternatively, dilute the iodine 
with a small amount of water, up to one and a half teaspoons per six 
drops of iodine. It may help to form a depression in the mound of rice so 
that the iodine doesn’t run off the sides. It also helps to drop the iodine 
slowly, allowing the rice to absorb each drop. Then, using a separate 
toothpick for each pile, stir the iodine into the rice powder.

NOTES
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Get Going
Have students discuss and answer the Analyze Your Data questions with 
their groups. Give them about fi ve minutes for this discussion.

Assess
As groups discuss their answers to the Analyze Your Data questions with 
their groups, listen for ideas about how the colors of the cornstarch and 
wheat germ compare to the rice powder samples.

Analyze Your 
Data  
10 min.

Have students discuss 
the Analyze Your Data 
questions with their 
groups and estimate the 
amount of starch in the 
samples of rice.
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Communicate 
Your Results 
10 min.

Lead students to share 
their conclusions.

Guide
Ask each group to tell the class what their conclusions were. Their 
conclusions will probably be as simple as “Rice B has a lot of starch.” Tell 
students to take notes during the discussion.

Then pose the questions on page 32 to the class, making sure that students 
from each group respond. 
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Assess
Listen for the following in students’ answers:

• For both the fi rst and second question, students should discuss 
how they compared the color of their iodine-rice powder mix to 
the color of the iodine-cornstarch and iodine-wheat germ mixes.

• Students should use the information they have now to decide 
whether the differences between the rice samples are like the 
differences between beagles or like the differences between 
beagles and German shepherds. Whether their conclusions agree 
or disagree with their previous conclusions, they should support 
them with their observations.

Guide
Have students rejoin their original groups and work with them to create 
explanations. First remind students what an explanation is—a claim or 
statement that is supported by evidence and science knowledge in a logical 

As the class discusses 
their conclusions, 
encourage students 
to address questions 
and comments to each 
other, and try to keep 
the discussion centered 
on the students.

META NOTES

Explain 
15 min.

Have groups create 
explanations saying 
whether there is one 
variety of rice or many 
varieties.
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way. Emphasize that every explanation comprises a claim (a conclusion 
or interpretation), evidence (observations), and science knowledge (ideas 
accepted in the scientifi c community).

Then distribute Create Your Explanation pages. Have groups develop 
claims about whether there is one variety of rice or many varieties, and 
have them use the Create Your Explanation pages to connect their claim 
to evidence from their investigations and science knowledge from their 
reading. 

Guide and Assess
As groups work on their explanations, go around the room and ask students 
what their claims are and what evidence they are using to support their 
claims. Their claims should be valid—that is, they should be based on the 
evidence—and their evidence should not include any opinions.

NOTES
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Get Going
Have groups present their explanations to the class. Groups should point out 
their claims, their evidence, and their reasons. They should also be prepared 
to defend their explanations, and to discuss how they revised them.

Guide
As groups present, students should ask questions to clarify and point out 
where something seems missing from an explanation. Model how you 
expect students to ask questions by asking about how the evidence in an 
explanation supports the claim.

Share Your 
Explanation  
15 min.

Have students share 
their explanations with 
the class.
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Guide
Lead a discussion of what the class can add to the Project Board, focusing 
on the third and fourth columns—What are we learning? and What is our 
evidence? Students should suggest things that they learned from measuring 
the length and width of rice, from reading about rice, and from testing the 
starch content of rice. 

Also, ask students if they have any questions to add to the Project Board. 
They should want to know why there are different traits and why there is 
variation among organisms, and they should ask how they can get rice to 
have the traits they identifi ed as criteria.

Record students’ ideas on the Project Board, and have them record their 
ideas on their own Project Boards.

Update the 
Project Board 
10 min.

Record student ideas on 
the Project Board.

NOTES
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Targeted Concepts, 
Skills, and Nature 

of Science
How do I know if students got it?

Explanations are 
claims supported by 
evidence, accepted 
ideas, and facts.

ASK: How did you support the claims in 
your explanations?

LISTEN: Students should have used 
observational data and scientific knowledge 
from their reading to support their claims.

Scientific knowledge 
is developed through 
observations, 
recording and 
analysis of  data, 
and development of  
explanations based on 
evidence.

ASK: How did you develop your claims about 
whether there is one variety of  rice or many 
varieties of  rice?

LISTEN: Students should have recorded and 
analyzed data and developed claims and 
explanations based on the data.

Scientists collaborate 
in their work and 
then share their 
findings. Sharing 
findings makes new 
information available 
and helps scientists 
refine their ideas and 
build on others’ ideas.

ASK: How did you use other students’ 
observations to reach conclusions?

LISTEN: Students should have used other 
students’ measurements of  the starch 
content in their rice to confirm their 
results. They also should have used the 
measurements of  students working with 
other types of  rice to estimate the variation 
of  starch content between types of  rice.

Scientists must 
keep accurate and 
descriptive records 
of  what they do so 
they can share their 
work with others and 
consider what they 
did, why they did it, 
and what they want to 
do next.

ASK: How does recording your ideas and the 
question you have on the Project Board help 
you in your investigation?

LISTEN: Students should recognize that 
recording their ideas and questions on the 
Project Board helps them to consider what 
they have done and what they still need to do 
to meet the challenge.

Assessment Options
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Teacher Refl ection Questions
•  How did you use the student text? How could you assist students 

in their reading ability as well as their comprehension?

•  How much guidance did students require to construct 
explanations? How could you help them with this next time?

•  What diffi culties did students have taking their work from one 
group to another? What can you do to make this step easier?

NOTES
                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  

                                                                                                                                  




