Category Il Summaries for Life Science Examples

Assisting teacher in identifying own students’ ideas

Food, Energy, and Growth

The module includes several questions to assist teachers in identifying their own
students’ ideas. The Teacher’s Guide notes that “Key Questions...for each
cluster or lesson...will give you some insight into their thinking” (p. 1t). Key
Questions relate to several of the key ideas. For example, the following question
is used to find out what students think about the idea that food provides
molecules that serve as fuel and building material for all organisms: “Why do
people—and all living things—need food?”(p. 1s). Questions like “Where do you
think that food finally winds up in your body, so that it can release its energy or
help you grow?” (p. 14s) and “How do we get we get energy out of food?” (p.
35s) are used to elicit students’ thoughts about the idea that extracting energy
from food is carried out within the cells. For the idea that food must first be
digested into molecules in order to be used, students are asked to draw a
diagram showing what they think happens to food in the body (p. 18s). Each of
these questions (and a few others) are (a) specific to benchmark ideas and
commonly held ideas students have about them, (b) are identified as serving this
purpose, (c) are likely to be comprehensible to students, and (d) ask students to
make predictions or give explanations about phenomena. A few questions
include suggestions for how teachers can further probe their students’ ideas
(e.g., “If students suggest that food is used in our stomachs, you might get them
to think more deeply about this by asking: If energy is released from food, and if
your muscles need energy when they work, how does the energy get to your
muscles? [p. 13t] or “If you read some papers that use complex terms without
explaining them, you may want to ask those students what they mean by those
words” [p. 18t]). However, this does not occur consistently. Furthermore, no
annotated samples of student work are provided.



WHY DO LIVING NS5,
THINGS NEED FOOD? "

much “bad” foed?

foods?

Think sbout your favorite meal.

Think about all the foods you can buy at the grocery
store or a farmers market.

Think about all the foods advertised on T.V.

Why do you eat the foods you eat? Why does anyoneeat
food? What happens to people when they don't get
enough good food? What happens when they eat too

Think of all the foods that are “good for you” that you
don’t like, and all of the “junk foods™ that you do like.
What’s the difference between “good” foods and “junk”™ —

TK@

Questions

Why do people—and all living things-—need food?

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

Where is food used in our bodies?

Foad, Energy and Growith

Food, Energy, and Growth TEACHER'S GUIDE

Many questions are posed in this unit
simply to stimulate class discussion,
Quoestions marked with numbers are ones
that students should wrile answers 10.
We recommend that students use a
journal, or “science log™ for writing
answers to questions so they can refer
back to their earlier ideas when
appropriate. They can also use the
journal for recording observations and
data from lab activities,

The Key Questions in this unit arc

- the “objectives” for each cluster or
lesson. When they are first presented
in the cluster or lesson, they are for
stimulating discussion, activating
stadents’ prior knowledge, and giving
anideaof what’s ahead. Don’task for
or give definitive answers at this
time—they will be developed during
the cluster. But do ask studenls to
voice their present idcas, This will
give you some insight into their
thinking, and perhaps stimulate some
initial debate and questions that will
carry through the cluster.

TG 1


Note(s)



WHY DO LIVING NS5,
THINGS NEED FOOD? "

much “bad” foed?

foods?

Think sbout your favorite meal.

Think about all the foods you can buy at the grocery
store or a farmers market.

Think about all the foods advertised on T.V.

Why do you eat the foods you eat? Why does anyoneeat
food? What happens to people when they don't get
enough good food? What happens when they eat too

Think of all the foods that are “good for you” that you
don’t like, and all of the “junk foods™ that you do like.
What’s the difference between “good” foods and “junk”™ —

TK@

Questions

Why do people—and all living things-—need food?

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

Where is food used in our bodies?

Foad, Energy and Growith

Food, Energy, and Growth TEACHER'S GUIDE

Many questions are posed in this unit
simply to stimulate class discussion,
Quoestions marked with numbers are ones
that students should wrile answers 10.
We recommend that students use a
journal, or “science log™ for writing
answers to questions so they can refer
back to their earlier ideas when
appropriate. They can also use the
journal for recording observations and
data from lab activities,

The Key Questions in this unit arc
the “objectives” for each cluster or
lesson. When they are first presented
in the cluster or lesson, they are for
stimulating discussion, activating
stadents’ prior knowledge, and giving
anideaof what’s ahead. Don’task for
or give definitive answers at this
time—they will be developed during
the cluster. But do ask studenls to
voice their present idcas, This will
give you some insight into their
thinking, and perhaps stimulate some
initial debate and questions that will
carry through the cluster.

TG 1


Note(s)



1. People need encrgy from food forall
life activities; different components from
food are needed for growing well. (How
cells extract the stored energy in food
(cellular respiration) and how cells and
organisms grow (protein synthesis) are
discussed in Chuster 3.}

Many students have the naive notion
that food goes into their stomach, 1s
changed in some way, and goes out
through their recum. Most students
don’t know much about cells. They
might know about blood cells, but only
a few know that cells make up nearly
every structure in our bodies, and that
(ood needs o travel to all cells for their
activities,

Let students write their initial thoughts
on this question before any class
discussion, then open up discussion for
brainstorming. The idea of cells is
developed through this entire lesson,

Lesson

TG 14

WHERE THE ACTION IS — Lesson 3
THE CELLS (e
-
Let's review:
1. You have learned that food does frwo things for people. To the best of your
ability, explain what those two things are.
If you said that food gives people energy and helpe people grow, you are on the
right track. You alao need to aay
— why people need energy and
— what it is about food that helps people grow.
I Key Where do you think that food finally winds up in your
Qu estion body, so that it can release ita energy or help you grow?
If your leg muscles need energy to help you run, does yourbody actually take food
to your legs?
If your eyelid muscles need energy to wink, does your body have a way of getting
food to your eyelida?
Or does food just go to your stomach, get changed somehow, and come out the -’

other end?

Let's begin to discuss these questions by thinking about what makes up your
body.

If you look through a very powerful microscope at
skin, what will you see?
B

If you look through a magnifying glass at the akin on the
back of your hand, you will see skin details—the haira and
what they come out of, the little cracks on the skin, placea
that might be dry and dead.

14 Michigan Depariment of Education

_Approximate Time: ¢k

Michigan Department of Education


Note(s)



HOW AND WHERE IS FOOD o5,
USED IN HUMAN BODIES? "

Have you ever had the experience of waking up late and rushing off to school
hungry? Or have you been involved in some activity and had to postpone dinner
for several hours? Can you remember how you felt? You probably had that
hungry feelingin your stomach, but was your body tired too—did you feel like you
didn't have very much energy?

In this cluster, we will take an imaginary trip down into the cells to see how they
actually use food to supply the energy you need, and how celle actually use the
building blocks of food to help you grow and repair damaged body parts.

In Cluster 3, you will try to come up with answers to two very important questions:

The key questions are the objectives
t Key How do we get energy out of food? for this cluster. Swdents should be able
Questions Why do you have to eat well in order to grow? toanswer them by the end of the cluster.

Take a few minutes to write down your ideas about each of these questions. Also,
write any additional questions that might come to your mind as you think about
them.

SOME OF THE MILLIONS OF ACTIVITIES
THAT YOU PERFORM EVERYDAY:!

* mwylng your legs when you run

= moving the muscles of your face and
vocal cords when you talk or laugh

» causing elecirical signals to move
through your nerves when you touch
something hot

+ making new skin to cover over a cut

As you do more of this cluster, your answers to these questions will probably
become more detailed and more in-depth. They might even change as you think
about how our bodies really use food.

Food, Energy, and Growth 36
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This lesson is a preassessment for
Cluster 2 If students work on this
activity individually, you will have a
record of what they believe before in
struction, which will help you understand
better and respond Lo their queslions
throughout the cluster.

1. Student pictures will vary greatly in
the parts they include. Some will show
only the mouth, throat, and siomach,
Others might show mare. Don’t give
them clues here about what other parts
to include. They should discover these
and add io the picture as you continue
the cluster. Have students keep these
drawings, since they will add to them,
and you may want an opportunity later
in the cluster 1o talk with them about
some part they included in the early
drawing.

2. Swudents at this age often Lhink of the
food's path as going straight to the
stomach, then ont through the excretory
organs. Their ideas about what happens
along the way arc ofien vague and naive,
such as “food changes to energy when
it's digested.”

It is important that students
explain the processesin their own
words and net try to use
vocabulary that may have no
meaning to them. If youread some
papers that nse complex terms without
cxplaining them, you may want o ask
those students what they mean by those
words.

3. Answers vary,

Lesson
4

TG 18

THE FOOD TRIP, Part 1: Lesson 4
The digestive tract &

Once you swallow, the food you eat starts on a
fantastic trip down into your body. Think for a
minute about eating a tuna fish sandwich. What
happens t¢ that sandwich after you swallow it?
Where does the food go?

How far can you trace food on ita trip into your
body?

1. On an outline picture of the human body
{labeled “My first drawing of the food trip™),
draw in any parts or organs you think your
food goes through, and label them. Uselines
and arrows to show where the food goes,

2. Writs a short paragraph under the drawing
to explain what you believe about the path
food takes in yourbody, from whereit'seatan
to where it's used. Explain what you believe
happene to foed as it travels through your
body.

3. Thinkoftwoquestions youhave about how, where, and why foodis digeated.
Write them on the same page with your drawing and paragraph.

4. SBave your drawing to refer to later.

Most of you probably included a stomach in your drawing. Most people know
that food travels to the stomaceh. The really important question here is

Does food get used for energy and for materials for
new cells rightin the stomach, with the waste products
moving farther down and passing out of the body? Or
does food go somewhere else?

Be very thoughtful about this question. We talked a bit about cells in Cluster 1.
What do cells have Lo do with digestion and the food trip?

18 Michigan Deparbment of Education
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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?

Food, Energy and Growth 13

Where is food used in our bodies? Muany students believe that food is used in our
wtinmacrhe Thav have varv litlanntion nf tha catinlar nature Af aroaniome and that nutriante fram
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
CIGCLITA CITCUIL, WILN WNE SIOMACT DEINE M1e DALETY, SENAINE eNergy OUl [0 MUSCIES OVET WIICS.
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.

Food, Energy, and Growth  TEACHER'S GUIDE

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

Lesson
2

TG 13
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