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What's Happening?

1. Hold a pencil and a sheet of pape
the floor.

2. Let go of
happens.

Think It Over
Posing Questions
your observations.

Reading Preview

Key Concepts
o \What is scientific inquiry?
o \What makes a hypothesis
testable?
o How do scientific theori
from scientific laws?
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acy and
Write down three questions you have about

o What is scientific liter
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how is it important?

Key Terms
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| of carbon dioxide gas trappe
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the dough?

° manipuiated variable

o responding variable

° operational definition *© data
o communicating

o scientific theory
o scientificlaw ® scientific literacy

| give bread and 10
you | e :
|7 Living creatures i the d:

Q) Target Reading Skill
write | - o :
wonder. Is 1t the salt, or is 1t the sugar 11

dentifyingd Main ldeas As
read about scientific inquiry:
the main ideas in a graphic
organizer like the one pelow. Then
write several supporting details The SCientifiC Process
that further explain the main idea.

| Your thinking and question'mg is the star
| inquiry process: Scientific inquiry refers t
in which scientists study the natural
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Expected Outcome Students will

observe that the penc
floor, while the paper flo

skills Focus Posing questions

Materials pencil, sheet of paper
ats down more

Time 10 minutes
T Show students that they should i R
jps Show stu ents that they shou 0 ; :
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+ Wh l
y has my TV stopped working?
+ Wh .
at program should I watch on TV?
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Some questions cannot be investigated by scientific inquiry.
Think about the difference between the two questions below.

+ Why has my TV stopped working?

+ What program should T watch on TV?

The first question is a scientific question because it can be

answered by making observations and gathering evidence. For What‘l‘s‘ch‘iehce?: |
~ example, you could unplug the TV and plug it into another .
! ? . Video Preview |
outlet and observe whether it begins to work. The second ques- R
» Video Field Trip

tion has to do with opinions or values. Scientific inquiry can-  Video Assessment |
not answer questions about personal tastes or judgments. —
Developing a Hypothesis How could you explain your
observation of rising bread dough? “Perhaps yeasts grow best if
* fhey have sugar to feed on,” you think. In trying to answer the
 question, you are in fact developing a hypothesis. A hypothesis
(plural: hypotheses) is a possible explanation for a set of observa-
tions or answer to a scientific question. In this case, your hypoth-
esis would be that yeast activity increases when sugar is present.
In science, a hypothesis must be testable. This means that | FiGure 1
researchers must be able to carry out investigations and | Developing Hypotheses
gather evidence that will either support or disprove the | A hypothesis s one possible way

1 5 . p to explain a set of observations. A
hypothesis. Many trials are needed before a hypothesis can be hypothesis must be testable—

{)
ccepted as true. scientists must be able to carry out
Readi " investigations to test the
Chec;(n%igj} What is a hypothesis? ’ hypothe§is.
& Developing Hypotheses Look at

the ingredients shown here.
Propose another hypotheses that
could account for your
observations in the bakery.
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The Scientific Proce

Teach Key Concepts
Diverse Ways of Study
Focus Tell students that scientific i

| involves many different ways in whi
| scientists study the natural world.

| Teach Have students think about t
. example of a TV that stopped work
| responses from students about wha
. questions they might ask themselve
| on the observation that the TV doe

. Apply Have students assess how e:
. question might lead to scientific in
. would involve gathering evidence.
k‘ modality: logical/mathematical

What Is Science?

. Show the Video Field Trip to let st

experience the process of scientifi

. Discussion question: How much 1
| evidence would modern investig
' about Toms than investigators fr
| 200 years ago? (Toms left clues tha

forensic experts could use, includin,

' ‘temperature of the victim, a footpr:
| under the victim’s fingernails, cloth

the suspect, blood on the victim’s h
Toms’s shirt, and gunpowder Toms

| Independent Practice

Teaching Resource
e Guided Reading and Study Wo

Herentiated Instruction
s Proficient Readers Gifted and Talented

wering Questions Select a passage Writing Before students read the section

1 the text, such as Developing a on scientific inquiry, ask them to propose

othesis. Read the passage aloud to in writing a process of scientific inquiry

ents as they follow along in their that they think would work best in finding
S, After reading, ask some questions the answer to a scientific question. After
the passage. If they don’'t know they have read the section, ask them to

wers, challenge them to find compare the process they proposed with

swers in the passage. learning the process described in the text. learning
lity: verbal modality: logical/mathematical

Scientific Inquiry
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hypothesis is that yeast grows be:
have chicken eggs to feed on.
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FIGURE 2

Designing an Experiment

A well-designed experiment helps
to test a hypothesis.

Designing Experiments How will
the amount of yeast activity be
measured in this experiment?

| Designing an Experiment To test your hypothesis, you
| will need to observe yeast activity in the presence of different
| substances. Other variables, or factors that can change in an
experiment, must be exactly the same. Other variables include
| the amount of yeast, the temperature of the water, and the type
| of container you use. By keeping all of these variables the same,
| you will know that any difference in yeast activity must be due
to the particular substance—sugar—alone.

An experiment in which only one variable is manipulated
| atatimeis called a controlled experiment. The one variable
| that is purposely changed to test a hypothesis is called the
| manipulated variable (also called the independent variable).
| In your yeast experiment, the manipulated variable is the
| amount of sugar. The factor that may change in response to the
| manipulated variables is called the responding variable (also
| called the dependent variable). The responding variable hereis
. the amount of yeast activity. As Figure 2 shows, you can mea-
sure this by measuring the balloon that captures the carbon

dioxide gas produced.
One other important aspec

i
|
i
i

t of a well-designed experiment
is having clear operational definitions. An operational defini-
| tion is a statement that describes how to measure a particular
| variable or define a particular term. For example, in this exper-
| iment you would need to determine how you will measure

the balloons.
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Bottle = Sugar @ Yeast

A 309 159

B 59 154
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Yeast Activity in the Presence of Sugar

Amounts Circumference of Balloon (cm)

Bottle Sugar @ Yeast 10 min 20 min 30 min | 40 min |
A 30g 159 24 38 45 46
B 5g 159 18 27 33 35
| O0g | 1Bg 0] 0] 0] 0]

Collecting and Interpreting Data Before you begin your
experiment, you should create a data table in which to record
your data. Data are the facts, figures, and other evidence gath-
ered through observations. A data table provides you with an
organized way to collect and record your observations.

After all the data have been collected, they need to be inter-
preted. One useful tool that can help you interpret data is a
graph. Graphs can reveal patterns or trends in data.

Drawing Conclusions A conclusion is a summary of what
you have learned from an experiment. In drawing your conclu-
sion, you should ask yourself whether the data support the
hypothesis. You also need to consider whether anything hap-
pened during the experiment that might have affected the
results. After reviewing your data, you decide that the evidence
~ supports your original hypothesis. You conclude that yeast
. activity increases when sugar is present.

As you can see in Figure 4, scientific inquiry is a process
- with many paths, not a rigid sequence of steps. Often, a sur-
| prising observation or discovery leads into a new inquiry.

Yeast Activity in the
Presence of Sugar
Bt
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T
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Time (min)

FIGURE 3

Collecting and Interpreting Data
A data table helps you organize
the information you collect in
an experiment. Graphing the
data may reveal any patterns in
your data.

FIGURE 4

Scientific Inquiry

There is no set path that a
scientific inquiry must follow.
Observations at each stage of the
process may lead you to modify
your hypothesis or experiment.
Conclusions from one experiment
often lead to additional questions
and experiments.
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English Learners/Intermediate
Comprehension: Ask Questions Have
students read the simplified subsection you
have prepared for the Beginning strategy,
and then read the actual text again. Ask
whether anything in the text subsection
confused students, and help them clarify
the meanings. learning modality: verbal

- Use Visuals: Figure 3

| The Benefits of a Graph
Focus Tell students that a grapl

| way of organizing data gathered

. controlled experiment. A graph

| patterns and trends in the data k
| data table does.

. Teach Ask volunteers to explair

measured on the x-axis and the
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