Category V Life Science Examples

Encouraging students to think about what they’ve learned

Food, Energy, and Growth

The material gives students several opportunities to revise their ideas (pp.
13s, 21s, 23s, 34s), and all but one of these (p. 23s) asks students to
consider how their ideas have changed.



19. a)Use what you have learned to write answers to the two kay questions
at the beginning of Lesson 2:

Whai's the difference between good foods and “junk” foods?

How could you find out which is which?

b) How are your answers different now than when you first thought
about these quesations at the beginning of the lesson?

It is important to understand that some of these food components are used
mainly for energy and some mainly to help us grow. Cluster 2 will go into maore
detail about what happens to these components inside your body, and Cluster 3
will go into more detail about how the body uses food for energy and growth.

The last lesson in this cluster explains where food is used in our bodies. Where
do you think?
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Where is food used in our bodies? Muany students believe that food is used in our
stomachs. They have very little notion of the ceflular nature of organisms, and that nutrients from
food are needed by cells. If students suggest that food is used in our stomachs, you might get
them to think more deeply about this by asking: If encrgy is released from food, and if your
muscles need energy when they work, how docs the energy get to your muscles. Swdents
answers to this guestion are interesting. Some might picture the human body like a giant
elecirical circuit, with the stomach being the battery, sending energy out to muscles over wircs.
The idea that this unit develops is that the “energy” goes around the body as digested food
{glucose), to be released as needed for various cell activities.
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We also use proteins for energy if we
need energy beyond our carbohydrale
and [at supplics. Scc note on p, TG 48
about vitamins and minerals.

19.a) Students should include the
following key poinis: Foods that help
you grow must have the proper nutrients
for growth, “Junk foods” bave toomuch
of some nutrients that we only need in
small amounts and not enough of the
others. Many stmdents associate fat and
sugar with “junk food"” and think that all
sugar and fat is bad for you. Since each
is a nutrient, your body needs it—but in
smaller quantities than most people eat.

You could dctermine which
COmponenets are present in any
particular food by performing the food
test on the food.

b) Answers vary
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L. One explanation is that the grinding of the vatmeal by your teeth produced
the sugar. Do you agree? How could you test this?

IL Another possible explanation is that something in your mouth chemically
reacted with the oatmeal to change it into a new substance. Ifthis is true, what
could there be in your mouth that cculd do that?

III. A third possible explanation is that the saliva in your mouth contains
sugar, and it mixed in with the oatmeal as you chewed. What do you think
sbout this? How could you test this?

1. Think over the three posgible explanations above. Write in your journal
your explanation for why sugar is produced when oatmeal is chewed.

2. Tryany testayoucan think of fo prove or disprove any of the three posaible
explanations.

3. Doyouthink digestion starts in the mouth? If you said yes, what evidence
do you have? If you said no, why?

4. Discussyour explanation with your group partners. After your discussion,
make any changes that will make your explanation better.
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1. You counld test this by grinding up
ocatmeal outside of the mouth, ina mortar
and pestle, and then testing it.

III. You could test for sugar already in
your mouth by testing saliva, (It tests
negative for sugar.)

L. Answers will vary, but most students
will probably choose onc of the three
possibilities stated at top of page.

2. If students test chewed catmeal for
sugar, they should also test saliva to
determine if it has any sugar itself (it
doesn’t,), This would allow them o
decide on whether they believe the 3rd
possible explanation (III). (It is often
helpful to chew on a clean rubber band
of paraffin to produce saliva. Swudents
should not test their saliva afier eating.)

3. Digestion is the chemical breakdown
of foods. Tt beging in the mouth when
salivachemically reacts with starches to
form sugars (simple and smaller
molecules.)

4. If students chose I or III, they may
change (o II after testing saliva and
discussing the test results with their
£roup partners.
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D. Use one square of gelatin as the control (what does that mean?) Then
sprinkle both sides of the other pisce of gelatin with one-quarter teaspoon of

meat tenderizer.
Y

E. After 2 minutes, poke the gelatingently with a stirring rod to
check its congistency. You may notice that water also comea
outofthe gelatin, butin this activity, you are mainly concerned @
with the consistency of the gelatin. Record your abaervations.
Repeat this test at 5-minute intervals for at least four
observations, more if time permits. Keep recording.

Think, write, and discuss

1. At the end of this experiment, how is the contrel gelatin different from the
gelatin treated with meat tenderizer?

2. Draw a conclusion from your observations: In which case was the
gelatin actually broken down or “digested”—the control or the one treated
with meat tenderizer?

3. Look at the label on the meat tenderizer and decide which ingredient is
responsible for this reaction. The chemical substance which actuslly
breaks up the gelatin is—can you guess?—an enzyme.

4. Now think about real meat and how meat tenderizer works.
a) Meat tenderizer reacts with which nutrient in meat?
b) What does it do to that component?
¢) How do you think meat tenderizer works?

5. a) Explain, in your own words, using a couple of sentences, what happens
to proteins in your body after you eat them. Talk about where the foods
containing protein travel, what happens to them along the way, and what
chemical substance is necageary for this to happen.

b) Add te your drawing and explanation from Lesson 4, or start a new
drawing, to show what you're learning that’s new. Save your drawings
for later use.

6. Speculate: Where in your body do you think the chemical substance—
the enzyme—that breaks down protein could come from?
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6. Students’ answers vary, limay be interesting to
ask them why they think what they do. It comes
from the walls of the stomach and small intestine
and from the pancreas.
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Step E requires students to check on
the consistency of their gelatin every 5
minutes over a period of 20 minutes or
so. During this time, you may want to
have them write in their journals first a
prediction about what they might see,
and then their own speculation about
what is happening. That is, their
“ohservations” might include more than
Just a note about the appearance of the
gelatin—they may also include some
analysis of what might be happening,
They should cspecially come to see the
difference between any water thatleaves
the gelatin, and the product of the
chemical reaction, which might look
“watery.” Youmay want to ask students
to clarify their notes if they suggest that
the gelatin is turning watery. Do they
mean thal it’s tuming into water, or
simply changing 1o the consisrency of
water?

1. The control stayed very hard and
firm while the one with- the meat
tenderizer got very soft and liquid-like.

2. The treated one,

3. Usually papain, a derivative of the
papaya plant,

4. a) Protein.

b) Tt helps digest the protein and
make it soft and not so tough.

c} Itis an enzyme that chemically
changes the protein so it can be used by
cells.

5. The key points arc:

» Lheprotein enters your mouth (where
itiscrushed and ground asitischewed).
* it goes through the esophagus 1o the
stomach where the protein is mixed
with enzymes that begin to chemically
change it into simpler substances.

+ it then leaves the stomach and goes
into the small intestine where it is mixed
with more enzymes that continue the
process of chemically changing it into
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Key concepts that should be
included are:

o the digestive sysiem inclndes the
mouth, esophagus, stomach, and small
intestine.

s digestion begins in the mouth.

« the enzymes in saliva change some
starch into sogar.

= enzymesin the stomach begin to break
down proteins into amino acids.

= gnzymes in the small intestine
continue to break down starch and
protein while other enzymes in the small
intesting break down fats into fatty acids.

- plucose, fatty acids and amino acids
are small enough to get out of the small
intestine, into and out of the circulatory
system {which carries it to cells) and
finally into each and every cell.

« all cells use digested food for energy
and growth.

+ undigested food passes from the small
intestine 1o the large intestine and then
out of they body as feces.

You might write a list of words on the
board that students should use in their
story, such as: digestive system,
circulatory sysiem, digest, mouth, small
inlestine, enzyme, siomach, aminoacid,
ceils, blood vessels, glucose, fatty acids,
You might have students participate in
formulating the list.

Lesson
9

THE DIGESTIVE AND Lesson 9

CIRCULATORY SYSTEMS:
Putting it all together

In the first lesson of this cluster, you explored your beginning ideas about the
path that food followa in your body and what happens to it along the way. In the
leasons that followed, you experimented with chemically changing food, just as
it's changed in the digestive system. You also built modela of how food moves
from the digeative system, through the circulatory system, to the cells, where it's
used.

You might have discovered that your ideas about what hapens to food changed
as you worked through this cluster. Now would be a good time to finish your
second drawing of the human body (from Lesson 6). Thia will be a good way of
organizing all you know about where food goes after you eatit, and what happens
to it to prepare for its arrival in the cells.

A. Check your drawing to make sure that it includes the major parts of the
digestive system. Label each part with its name.

B. Add to your drawing the path that digested food takes to get to a cell in aleg
mauscle and maybe a cell in your brain. Label this “path.”

C. Think about how a heart would fit into your drawing, to show how blood is
pumped around the body. Add the heart and attach it to the blood vessels.

D. Then write a short essay. Pretend that you're a piece of food—pick out one
of your favorites—and write a story about what happens to you after you're
eaten.

E. How did your ideas about what happens to foed inside your body change as
you worked through this cluster?

F. What questions do you have at this peint about how cur bodies use food?
Now get ready toshrink yourselfdown lo the size

of a cell and think about what goes on in every
living part of your body! On to Cluster 3!
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