If learning about your world begins
with asking questions and making
observations, can science provide
answers to these questions? Science
aon answer a question only with the
nformation available at the time

Sometimes, the answers to scientific
juestions are inferred. An inference
) conclusion formed from available
mation or evidence. You might infer,
Ised on the information you gather,
ot dauys are shorter in winter becouse

f s

t of Earth’s axis

answer 1o o scientific question
Y because people will never
rything about the world oround
With new knowledge, they might
ze thot some of the old explanations
fit the new information. The
below shows how scientists
y their explonations as new
nformation becomes availoble. Some
observations might force scientists to
think of new explanations. Science can
only provide possible explanations.
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1. Explain the difference between an
observation and an inference.
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Read a Diogrcm:j

is discovered about an existing explanation?
Clue: Look ot the boxes.
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Controlled Exporimem)
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This student is
adding different
types of gas to each
of the experimental
test tubes. He will
not add any gas to
the control test tube.

What is the independent variable in this experiment?

Clue: Which foctor was changed?

he_variable that is changed in a_conkrall

.u?@m;niisscﬂgj_&h;_inlsﬂmﬁm"
Variables i Variqple -

A controlled experiment allows Look ot the student's experiment
scientists to determine o cause-ond in the above photo. He is performing
effect relationship among the factors a controlled experiment. He collected
that ore changed in the experiment. different types of gas in a balloon. He

These foctors are called variables, The
varioble that is changed in o controlled
experiment is colled the independent
variable. or manipulated variable. The
variable that is being measured is called
the dependent variable. The dependent
variable might change as a result of the
change in the independent variable.
Scientists try to keep all other variables
constant—or unchanged.

A controlled experiment must have
two groups—a control group and an
experimental group. The independent
variable is changed in the experimental
group and unchanged in the control
group. Both groups include the same
factors under the same conditions.

is adding the gases 10 separate test
tubes to see if the pH of the cabbage
juice in the test tubes changes. He will
not add any gas to the control test tube.
A control group allows scientists to
determine whether changes observed
during an experiment are a result of the
changes in the dependent variable or
changes in some other variable.

& ovuick check
2. Whldnisunlndopondontvoriabhln

an experiment investigating the effect
of weight on the speed of vehicles?
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Scientific Theories

After a scientific explanation
has been accepted by the scientific
community, o scientific theory Is formed
A scientific theofy is on attempt 10
explain o pottern observed repeatedly
in the notural world. Theories are not
quesses eone’s opinions, nor are

theo Jaque ideaqs

Theories in science are supported
servations and results from mony
tions. Theories are the best
explanations that have been found SO
wever theories may cnange as
s\ ! ) . ' - st lan o
n becomes avainane
1stein qiscovereao :'"!";?‘l“or‘—f Of
; has held true for

A large amount of evigdence

Scientific Laws
t describes o patterp in NEWTON'S FIRST LAW

| ¢ scientific law. For an An object at rest tends to stay at rest,

e a scientific law, it must  a..4 an object in constant motion tends to

epeatedly. Then, the low .0 in motion, unless acted upon by an
someone makes observations . halanced force

' do not follow the law. A law, unlike O

theory, does not attempt to explain why NEWTON'S SECOND LAW .
something happens. It simply describes The unbalana’dforcc onan Objt’d IS
a pattern. Sir Newton's lows of motion equal to the mass of the object multiplied
describe how objects move. by its acceleration: F = m X a.
NEWTON’S THIRD LAW ~
o Quick Check All forces occur in pairs, and these two
! A K orces are equal in strength and opposite in
3. All objects exert gravitational {ﬁrecti 5 1 8t PP ‘
force. Is this a scientific theory . J
or a scientific law? Explain. - o mie e easl
Leientif.olaw Each of Sir Newton's laws
describe the motion of an object.
' not
Something hal Pens, Vo

EXPLAIN




Communication Technology
communications is another industry in
vhich technoloqu | [ ] C h(JHQ(fd
creased scientific
essed,

1Dl ‘ ate increased

uman uves but

faster

scientists

e hand-written letters to
c findings?

omn Hhon i‘; D¢ Oome

OCross town
1Qd 10

nd letters by

ty allowed

ent quickly ‘
'he invention of i
it possible |

Nng aistances.

ne, radio became
The invention of
nages to be sent

lances

use

5 mode

hips, MP3 players,
es allow people to send

types of informaotion,

ng text, pictures, videos, and
ents, quickly over long distances.
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4. How has improved transporta-
tion and communication tech-

nology changed science?

Toda Yo coim futer chilss Mpy
PlayersyanismartPhone,

alow. PeoP (e te S@nd

manydifferenrsy fes of
u&mmﬁnmug.

~—-( Communication Technology
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1844: The first telegraph
in the United States was
sent.

1876: The first
telephone call

was made.
1920: A radio station

begins a schedule of
radio programs.

1927: The first
television images

1958: The first were broadcast in
computer chip England.
was made.

mid-1990s: MP3
players became
popular,

Today: Smart
phones combine
many different

fexty Victuredy vidtegyqns
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life science

T RgraTe—
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1 physical scientists
4 each study different
parts of the natural

. What are the branches

, of science?

Science is often divided into three
branches—life sciences, Earth sciences,
ond physical sciences. Each branch asks
different types of questions and focuses
/ research efforts on different topics.,

The study of living things is called

Ufe science. Life scientists study plants,
/ onimals, where they live, and how they
interact,

| The study of Earth and space is
called Earth science. Earth scientists
study rocks, soils, oceans, black

' holes, clouds, rivers, planets, or the

’ atmosphere, Earth science also includes
the study of weather ond
o Systems that offect Earth,

the climate
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Earth science

Physical science is the study of
motter and energy. Matter is anything
that takes up space and has mass.
The ability to cause change in matter
Is energy. Living and nonliving things,
such as plants, animals, rocks, and the 4
atmosphere, studied by life and Earth
scientists are made of matter. Physical
science is divided into two fields—
chemistry and physics, Chemistry is
the study of matter and its interactions.
Physics is the Study of energy and its
ability to change matter. '

O ouick check

S. Which branch of science

Study how diseases spread in
@ Population?




Visual Summary
Complete the |esson summary in your own words _
scence 1§ 2he SFadY AFM
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Scientific Investigations
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Think, Talk, and Write

0 Vocabulary The application of science is - fom .

O Classify Explain the difference between an independent variable
and a dependent variable

!

C ONCe TS FRT S wdyof | (. | :
>fc”w,rlawch;" ‘S ('(‘?dcePeno ent vqr..a ol ®
humans,piangs and PUMG ot veriwble
sther “things The that

€) Critical Thinking Give an example of how you use technology
every dav What scientific concepts needed to be understood to

p this technology?

I kSeSman f,iﬁ.on.e-muum&m#—
Thecruce piof Sendingdmessades fq g4lJ.

o Test Prep Sclentific theories are
A guesses why something happens.

B supported by observations and results from many investigations.
C sclentists’ opinions,
D rules that describe patterns in nature.

9 Test Prep The variable that is changed in a controlled experiment is
called the
A Independent variable,

8 dependent variable.
C control variable.
D experimental variable.

w What do scientists do?

. ‘ ) ’




Vocabulary

Fill in each blank with the best term from the list.

consistency mean

data metric balonce
dependent variable scientific method
hypothesis spring scale

independent variable technology

1

2.

The vaoriable thot is measured during an investigation

olled the J-e-ﬁunhuu_umj Le

A series of steps that scientists use when conducting a scientific

nvestigation is called the -—i&—‘—hioﬁi__m...ébd

information gothered during a scientific investigation is called

- Sclentistsuse _C0.Mg 'S £o8cY 1o be sure thot tosks

and procedures can be repeoted with minimal variation,

An object's mass is measured with a -mLt_&.LLA_L_._Lq

The _/m tan of a set of numbers is the sum of
the numbers divided by the number of entries in the data set.

The use of science to meet human wants and needs is colled

The 4 n a controlled experiment is the
variable thot is changed. 4§ ¢ ¢

A hﬂ Eai‘qtg.’f in an investgation is a prediction

that can be tested.
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Types of Number Mixing
Reproduction of Parents Sex Cells Offspring of Trants

Asexvol not identical
reproduction necded to parenmt

Se |: I ' different ?
xuol 2 | mneeded | trom | yes
reproduction l 11 | parent |
| Asexual Reproduction
; Asexual reproduction is the
' juction of a new organism from
yarent. It produces a new
) that has the same genetic
n as the parent. No male
sex cells combine
reproduction. Since
one parent in asexuol
jenetic information is
he offspring are identicol Soid e
i SRk er p
Py, repproduce
§ organisms that asexually. Each
exually in all six tiny plant is a
(| members of the new oﬂspting.
jaoms and most
olists reproduce O Quick Check
Most fungi ond many 1. What is the first step of sexual
reproguce asexually reproduction?

part of their lives and

j during another ASPepry (el £aih o mmale 9 e

Animols, such as jellyfish, corals, .
worms. and some echinoderms, tuUJS—“CMG—QMb.

can form new offspring asexuaolly.
Some kinds of lizaords, frogs, fish, ond 2. Asexual reproduction juces an

insects can olso reproduce asexually. exact copy of the parent organism
When could this be a disadvantage?

Multicellular organisms d ' e
can reproduce asexually. d.ffevrent SPO< o
4
91
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