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Introduction

To the Student

This booklet is designed to help you prepare to take the Florida Statewide Science Assessment (FSSA). The
table of contents at the beginning of this book shows how the book is organized. The first section of the book
contains review material and practice questions that are grouped by topic. Following the review material and
practice questions is a practice test. The practice test is followed by an answer sheet for recording your
answers for the test.

When you take the FSSA, you will be tested on the designated Science Benchmarks. Each of the Benchmarks
that you may be tested on is included in the review and practice section. Reading the short review of each
concept, and then answering the practice questions that follow, will be a good way to check your
understanding of the material.

Taking the practice test will also help you prepare for the FSSA. The practice test should be similar to the
FSSA test that you will take. After taking the practice test, you may find that there are concepts you need to
review further.

Test Taking Tips

General Tips
e Read the directions carefully before you begin.

e Budget your time based on the number and type of questions. Set aside time to recheck your answers
after you're done.

e When using a separate answer sheet, use a ruler or blank sheet of paper as a guide to avoid marking
answers on the wrong line.

e [fthere is no penalty for guessing, it’s better to guess than to leave an answer blank.
e Guess well, not wildly. Try to eliminate one or two answer choices first.

e Read the question fully and carefully. Many students miss the correct answer because they read only
part of the question, and choose an answer based on what they think the question is asking.

e In the question stem, note key terms that tell you what to look for in the answer choices:
What? When? Where? What NOT? What kind? How many?

If you encounter a question about a key term or vocabulary term that is unfamiliar to you, try to break the
word up into word parts. If you know what part of the word means, you may be able to eliminate some
answer choices.
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Using Images
Tables and Graphs
e Read the title.
e Note the units of measure.
e For tables, read row and column headings.
e For graphs, note the data points.
e For graphs, read the axes labels.

e Look for trends and patterns.

Diagrams
e Read the title and all labels.

e Do not rely on relative sizes of items to compare size. Look for a scale.

e BEFORE you look at the diagram, read the question all the way through. Look for hints in the
question that will tell you what to look at in the diagram.

e AFTER reading the question, read and look through the whole diagram to understand what it
illustrates, and what processes or parts are involved.

e Follow numbered steps in order or trace arrows to understand a process.

e Look at the diagram's parts and then see how they work together.

Maps

e Read the title, key, place names, and names of other map features.

e Note the scale, compass direction, and location of important features with respect to one another.

Using Reference Sheets
e Before beginning the test, look at the reference sheets to see what is included.

e During the test, when a question addresses a topic included on the reference sheet, look at the
reference sheet after you read the question.

FSSA Review and Practice 3 To the Student
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Question Types

Multiple Choice Questions
e Read the whole question and answer it on your own before you read the answer choices.

e Read all the answer choices before you choose one.

Read each answer choice along with the question.

Eliminate any obviously wrong choices.

Look for words that limit your choices, such as “most” or “best” which may indicate that there are
probably several correct answers, but you should look for the one that is the most important, or had
the most effect.

If two responses are opposites, one of them is likely correct.

e Answers that include words such as sometimes or often are more likely to be correct.

Multi-Step Multiple Choice Questions
e [t may not immediately be clear that a question is a multi-step problem. Read through the whole
question and think about what you would need to do in order to answer the question.

Break down the problem into the steps you would need to take in order to find the answer based on
the information given in the question.

What is the relationship between the information given and the question you are asked to answer?

What is the useful information in the question that you will need? How many steps are necessary to
get from the information to the answer?

Outline the steps on scratch paper. Then work through each step as needed on the scratch paper. Find
your answer before going back to the answer choices with the problem.

What is the main topic of the problem? Have you answered problems on that topic before? If so, what
strategies worked for you before?

Formulas
. mass m
Density = volume D= 174
A d total distance d
Verage speed = otal time i
Net force = (mass)(acceleration) F=ma
Work = (force)(distance) W= Fd
FSSA Review and Practice 4 To the Student
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Name

Benchmark Review

Date W SC.7.N.1.1,SC.7.N.1.3,

SC.7.N.1.4

&3.7.N.1.1 Define a problem from the seventh grade curriculum, use appropriate reference materiaD
to support scientific understanding, plan and carry out scientific investigation of various types, such

as systematic observations or experiments, identify variables, collect and organize data, interpret

data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.
SC.7.N.1.3 Distinguish between an experiment (which must involve the identification and control of
variables) and other forms of scientific investigation, and explain that not all scientific knowledge is
derived from experimentation. SC.7.N.1.4 Identify test variables (independent variables) and
@tcome variables (dependent variables) in an experiment. /

Scientific Investigations

Methods of Investigation

The two basic types of scientific
investigations are experiments and observations.
Most scientists use both experiments and
observations. An experiment is an organized
procedure to study something under controlled
conditions. Observation is the process of
obtaining information by using the senses. In a
scientific observation, a scientist takes careful
notes about everything he or she observes.

Experiments are often based on observations,
and they produce additional observations while
they are conducted. Scientists often conduct
experiments to find out the cause of something
they have observed. Observations do not always
lead to experiments.

Another type of investigation is the
development of models. Models are represen-
tations of an object or system. Models are useful
for studying things that are very small, large, or
complex. For example, computer models of
Earth’s atmosphere help scientists forecast the
weather. A physical model for instance, could help
scientists investigate the inside of a human body
that is not typically viewed by the human eye.

FSSA Review and Practice
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Parts of Investigations

Scientists study all aspects of the natural
world. The work they do varies, but their
investigations have some basic elements
in common.

A hypothesis is a testable idea or explanation
that leads to scientific investigation. A scientist
may make a hypothesis after making observations
or after reading about other scientists’ investigations.
The hypothesis can be tested by experiments or
observations. Hypotheses must be carefully
constructed so they can be tested in a practical and
meaningful way.

Benchmark Review



Name

Date

Variables are factors that can change in a
scientific investigation. An independent variable,
or test variable, is the factor that is deliberately
manipulated in an investigation. The hypothesis
determines what the independent variable will
be. An experiment should have exactly one
independent variable. Scientists try to keep all
other variables in an experiment constant, or
unchanged, so they do not affect the results. A
dependent variable, or outcome variable, is the
factor that changes as a result of manipulation of
one or more independent variables.

Data are pieces of information gathered by
observation or experimentation. Data can be used
in calculating or reasoning. Scientists analyze
data to determine the relationship between the
independent and dependent variables in an
investigation. Then they draw conclusions about
whether the data supports the investigation’s
hypothesis.

Scientific Methods

Conducting experiments and other scientific
investigations is not like following a cookbook
recipe. Scientists do not always use the same steps
in every investigation or use steps in the same
order. They may even repeat some of the steps.
Even though the methods used in different
investigations may vary, all scientists use some
common methods. These may include:

e Defining a problem: A scientific problem
is a specific question that a scientist wants to
answer. The problem must be well-defined, or
precisely stated, so that it can be investigated.

e Forming a hypothesis and making predictions:
When scientists form a hypothesis, they are
making an educated guess about a problem.
Before testing a hypothesis, scientists usually
make predictions about what will happen in
an investigation.

FSSA Review and Practice
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Benchmark Review
SC.7.N.1.1, SC.7.N.1.3,
SC.7.N.1.4

e Planning an investigation: Scientists need to
decide how to conduct an investigation, what
equipment and technology are required, and
how materials for the investigation will be
obtained.

e Identifying variables: The independent
variable of an experiment is identified in the
hypothesis. Scientists must also identify other
variables that will be controlled.

e Collecting and organizing data: The data
collected in an investigation must be recorded
and properly organized so that they can be
analyzed. Data such as measurements and
numbers are often organized into tables,
spreadsheets, or graphs.

e Analyzing and interpreting data: After they
finish collecting data, scientists must analyze
this information. Their analysis will help them
draw conclusions about the results.

e Drawing and defending conclusions: Scientists
conclude whether the results of their
investigation support the hypothesis. When
they publish the results of their investigation,
scientists must be prepared to defend their
conclusions if they are challenged by other
scientists.

Evaluating Scientific Information
The standards for scientific investigations are

rigorous. Experiments should be verified through
repetition and replication. Before a report on an
investigation is published in a scientific journal,

it should undergo a peer review by scientists not
involved in the investigation. These checks help
ensure that good scientific practices are followed.

Benchmark Review



Benchmark Review
Name

SC.7.N.1.1, SC.7.N.1.3,
SC.7.N.1.4

Date

Student-Response Activity

0 A scientist is interested in studying how tomatoes grow. What is a testable hypothesis that the scientist
could investigate?

9 How are observations and experiments similar and different? Complete the Venn diagram to answer

(" xperimen N
4 )

Both Observation

- J
N /

e What is the difference between the independent variable and the dependent variable in an experiment?

0 Why might a scientist conduct an experiment in the lab, and then repeat the experiment in the field?

6 What are at least five different methods scientists might use in an investigation?

FSSA Review and Practice 8 Benchmark Review
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Name

Date

"" Benchmark Review
< SC.7.N.1.1,SC.7.N.1.3,
SC.7.N.14

Benchmark Assessment SC.7.N.1.1, SC.7.N.1.3, SC.7.N.1.4

Fill in the letter of the best choice.

o Steps in a scientific investigation vary, but
must follow a logical sequence. Which list
shows the best sequence for steps in a
scientific investigation?

®
©
o)

analyze data, defend conclusions,
define a problem, form a hypothesis
analyze data, form a hypothesis, define
a problem, defend conclusions

define a problem, form a hypothesis,
analyze data, defend conclusions

form a hypothesis, define a problem,
defend conclusions, analyze data

Experiments have both test variables

(independent variables) and outcome
variables (dependent variables). Which
describes a test variable (independent
variable)?

®

©

a)

A scientist carefully notes all of the
conditions in the environment while
observing bald eagles.

A scientist investigating frog behavior
alters the temperature in a frog’s
environment.

A scientist observes that plants that

receive red and blue light grow faster
than those that receive yellow light.

A scientist performing an experiment
on plant growth makes sure that
temperature and soil conditions are the
same for all plants.

FSSA Review and Practice
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0 Which choice best describes a testable
hypothesis?

@

©

®

Carrots look better when given more
water.

Lilacs are better smelling than roses.
Mountain lions travel over 100 km

per day.

The bacterium E. coli is worse than the
bacterium S. aureus.

A scientist raises the temperature of a

sample of water to find out if the amount
of salt that can be mixed into the water

changes. Which is the outcome variable
(dependent variable)?

®
©
@
@

the temperature of the water
the amount of water in the sample
the type of salt mixed into the water

the amount of salt that mixes in the
water

Scientists investigate questions in different

ways. Which best describes an experiment?

®

©

A biologist watches a single herd of
elephants over several months.

A climate scientist put data into
computer programs to make
predictions.

An astronomer uses specialized tools
to gather data about distant galaxies.
A physicist puts an object into a
vacuum chamber and measures how
fast it falls.

Benchmark Review



Name

Date e

Benchmark Review
¥ SC.7.N.1.2

[SC.7.N.1.2 Differentiate replication (by others) from repetition (multiple trials).

Replication and Repetition

How Science Is Validated

A scientist performs an investigation and
draws a conclusion about whether or not the
results support a hypothesis. If the hypothesis is
supported, what should the scientist do next? The
temptation may be to announce the results to the
scientific community, but it would be much too
soon. The results of a single investigation do not

supply enough evidence to validate the hypothesis.

A hypothesis can be better validated by being
retested.

There are two ways that scientific
investigations can be retested. First, the scientist
who conducted the original investigation can
repeat the study. This is called repetition.
Multiple repetitions of an investigation with
similar results provide support for the findings.
Second, other scientists can replicate the
investigation, or perform the exact same
experiment as the first scientist. Reproduction
of the findings by different scientists in different
locations also provides support.

Repetition

The first step to confirm the results of an
investigation is to repeat the study. Multiple
repetitions of an investigation that produce similar
results can provide support for the findings. For
example, suppose you follow a recipe to bake a
cake. The first cake is delicious so you decide to
bake another one. Unfortunately, the next cake
does not taste the same. You were not able to
repeat the results from the first cake. It might be
that you did not follow the recipe as you had the
first time, or maybe the temperature of your oven
was not the same as it was the first time. You
cannot confirm that the cake recipe is a good one
until it can be used to produce the same delicious
cake at least three times.

FSSA Review and Practice
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A similar process occurs in science. Suppose
a scientist wants to track the growth rate of the
bacterium E. coli at different temperatures. The
scientist may put samples of the bacteria onto
petri dishes and observe their growth rates under
different conditions.

Growth rate of E. coli

Temperature (°C) | Time to double size of
bacteria colony (minutes)
10 220
15 110
20 45
25 30
30 22

The scientist analyzes the results and draws
a conclusion that it takes less time to double the
bacteria colony as the temperature increases.
Before the scientist should consider the conclusion
valid, he or she must conduct the same experiment
several more times. If multiple experiments
produce similar results, the scientist can consider
the results to be reliable.

Replication

Replication is another way to confirm the
results of an investigation. Before results can be
considered valid, many different scientists must
be able to replicate the investigation and obtain
similar results. Scientists must carefully describe
the procedure so that anyone can follow it. As long
as they have a procedure, other scientists should be
able to repeat the investigation. Reproduction of
the findings by different scientists in different
locations will show that the experiment was valid.

Benchmark Review




Benchmark Review

Name Date s SC.7.N.1.2

Think again about the cake example. Suppose use the same size and type of petri dish, the same
you made the recipe three times and the results amount of nutrients, and the same variety of E.
were the same each time. You give the cake recipe coli. If the scientist does everything in the same
to a friend. Unfortunately, your friend’s cake does way and gets the same results, it can help validate
not taste as good as yours. Your friend was not the results.

able to replicate your results. It might be that your
friend did not follow the recipe exactly as you had,
or maybe your friend’s oven was slightly hotter
than yours. Whatever the reason, you cannot
confirm that the recipe is a good one until
someone else uses it to produce the same

If the second scientist replicates the E. coli
investigation, but gets different results, he or she
will need to find out why. It could be because the
first scientist made an error. It could also be that
the second scientist changed some aspect of the
investigation. Or it could be that some other factor

delicious cake. neither scientist had considered affected the

Think again about the E. coli investigation experiment. The process of doing science requires
described earlier. If another scientist tries to that every possibility be considered. That is why it
replicate the investigation, he or she needs to is important for scientists to repeat and replicate
repeat the procedure in the same exact way as in investigations.

the original experiment. The scientist will need to

Student-Response Activity

Read about the botanist’s experiment, and then answer Questions 1-2.

A Dbotanist sets up an experiment by putting two identical plants in identical pots. She then puts the pots in a
special case together so that all environmental conditions are the same for each plant. The botanist gives one
plant only water. She gives the other water plus nutrients. The botanist gives each plant the same amount of
water each day for thirty days and measures the growth of the plants. She finds that the plant that received
water plus nutrients grew twice as fast as the plant that received only water. The botanist concludes that the
nutrients help the plant grow faster.

o How could repetition be used to validate the botanist’s results?

9 How could replication be used to validate the botanist’s results?

FSSA Review and Practice 11 Benchmark Review
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Benchmark Review
Name Date 9 SC.7.N.1.2

e How are repetition and replication similar to and different from each other? Complete the Venn diagram

to show your answer.
Repetition \

Both Replication

N

0 A scientist gets a surprising result from an experiment. Another scientist fails to get the same result after
multiple attempts. What should the scientists conclude?

FSSA Review and Practice 12 Benchmark Review
© Houghton Mifflin Harcourt Publishing Company




Name

Benchmark Review
b SC.7.N.1.2

Benchmark Assessment SC.7.N.1.2

Fill in the letter of the best choice.

o Which choice does not describe replication?

@ Two astronomers observe an eclipse
from different observatories.

Two scientists both perform
experiments on the same species
of plant.

© A scientist reads a journal article, and

then does the experiment it described.

A scientist shares a procedure with
another scientist who then does the
experiment.

9 A scientist describes an experiment
as follows:

Two identical plants were grown in identical
conditions, except one received fertilizer and
water while the other received only water.

The plant that received fertilizer grew faster.

Which best describes why the experiment
either can or cannot be replicated?

® The experiment can be replicated
because the results were indicated.

@ The experiment can be replicated
because both plants had identical
conditions.

@ The experiment cannot be replicated
because no two plants are exactly
the same.

@ The experiment cannot be replicated
because the methods are not fully
explained.

FSSA Review and Practice
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0 Repetition and replication are important

methods for validating scientific results.
Which best describes why?

@ Repeating and replicating
investigations can show if scientists
make errors.

Repeating and replicating
investigations gives more scientists
a chance to work.

© Repeating and replicating
investigations takes time and effort,
but are necessary.

@ Repeating and replicating

investigations allows the public to

decide if the results are valid.

Which describes repetition?

® A chemist measures the timing of
a chemical reaction several times.

@ A large-scale experiment is conducted
by a team of several scientists.

@ One scientist tells another scientist
about the results of an experiment.

@ A scientist looks at data from an
experiment and interprets it in a
new way.

Which is not an example of repetition?
@ Susan makes a baked pasta recipe for
the second time.

Frank conducts an experiment already
done by Rico on soil bacteria.

© Casey tests her slug experiment for

a third time.

©

Bryan tests his physics experiment
again in the same day.

Benchmark Review
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Date .g

Benchmark Review
SC.7.N.1.5, SC.7.N.3.2

SC.7.N.1.5 Describe the methods used in the pursuit of a scientific explanation as seen in different
fields of science such as biology, geology, and physics. SC.7.N.3.2 Identify the benefits and

limitations of the use of scientific models.

Representing Data

Methods in Different Scientific Fields
When investigating a scientific question,
it is important to use appropriate methods and
tools. The method you use to gather scientific
information can also vary across different fields
of science. Methods of gathering evidence can be
done in the field or in the laboratory. Fieldwork
gives scientists the opportunity to collect data in
an original setting. Biologists and geologists do
fieldwork. Conditions cannot be controlled in the
field. A biologist might observe how animals
behave in their natural environment. They may
look at how the animals gather food or interact
with other animals.

In the laboratory, scientists can collect data in
a method that is controlled. A chemist for instance
might be trying to see how two substances react
with each other. A physicist might study the
energy of a new laser.

Earth Science Methods

Scientific methods allow Earth scientists to
learn about species that died out millions of years
ago. One team of scientists found dinosaur fossils
in the Sahara Desert. They found a set of jaws
1.8 meters (6 feet) long. They could tell from
the shape of the jaws and teeth that it was not
from a dinosaur. They also knew that rivers once
flowed through this now extremely dry region.
The team hypothesized that the jaws belonged to a
giant crocodile that lived in rivers. To support their
hypothesis, the scientists needed more data. They
later found skulls, vertebrae, and limb bones. They
assembled about half of a crocodile skeleton and
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compared the bones to modern crocodiles. The
scientists concluded that the fossils supported their
original hypothesis.

Scientific Models

Scientists use information they have gathered
to make models. A scientific model is a visual or
mathematical representation of an object or a
system. Models are useful for showing things
that are too small, too large, or too complex to
see easily. Models are used in science to help
explain how something works or to describe how
something is structured. Models can also be used
to make predictions or explain observations. Some
examples of scientific models include physical
models, mathematical models, and conceptual
models.

To be truly useful, a model must be in
proportion with the object it represents. So, a
model must have a scale that relates to the object,
much like a map has a scale that relates to actual
distances. A model must also be accurate.
Otherwise, it will be misleading. Even when
models are accurate, they have limitations because
it is never exactly like the real thing it represents.
For example, a model of a cat may show the parts
of the body, but does not act like an actual body
of a cat would. Even so, the model is useful for
understanding how the parts of a body are related.

Physical Models A physical model is one
that you can touch and see. A toy rocket, a
dollhouse, and a plastic skeleton are examples of
physical models. Drawings and diagrams are also
physical models. Many physical models look like
the thing they represent, but may not represent
every aspect of it.
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Mathematical Models A mathematical
model may be made up of numbers, equations, and
other data. Some of these models are fairly simple
and can be used easily. Other mathematical
models are more complex, and require computers
to make and manipulate them. For example,

Student-Response Activity

Benchmark Review

Date ¥ SC.7.N.1.5,SC.7.N.3.2

a weather forecast model can show areas of
temperatures and winds at various distances on

a map. By relating mathematical calculations on
weather data, scientists can predict what areas will
experience certain weather and when.

Conceptual Models A conceptual model is a
description of an idea. For example, the idea that
life originated from chemicals is a conceptual
model. This type of model develops an idea based
on reasoning and evidence and may include other
types of models to express information.

0 Why would a scientist’s method of data collection change based on where they conduct

their experiment?

9 Robbie uses a foam ball the size of a basketball and paint to make a model of Earth’s layers.

List two limitations of the model.
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e How might methods and models used in physics differ from those used in geology?

0 Why are models used in science?
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Benchmark Assessment SC.7.N.1.5, SC.7.N.3.2

Fill in the letter of the best choice.

1

FSSA

Which is a benefit of a scientific model?

@
®
©

It provides a complete image of the
concept it is modeling.

It provides an accurate scale of the
concept it is modeling.

It provides an accurate visual

representation of the texture and

coloring of the concept it is modeling.

)

It provides a useful understanding of

the concept it is modeling.

A Punnett square is a type of model.

Short-haired Chihuahua
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Which type of model does this Punnett
square represent?

® conceptual
@ functional

@ mathematical

(D physical
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0 Which is an advantage of conducting an

experiment in a laboratory?

@
®
©
©

All experiments can be successfully
conducted in a laboratory.
Conditions are not controlled which
allow useful variability.

It is a controlled method of data
collection.

The results are better than in a field

experiment.

Which subject of a science experiment

would not be useful to have a physical

model included?

CElGIC)

>

®
©
®)

a human heart
an animal cell
an equation on forces

the solar system

What makes a model not useful?

if it is in proportion with the object
it represents

if it is made of a different material

than the object it represents

if it is not the same mass of the object

it represents

if it is out of proportion with the object

it represents
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SC.7.N.2.1

SC.7.N.1.6 Explain that empirical evidence is the cumulative body of observations of a natural
phenomenon on which scientific explanations are based. SC.7.N.1.7 Explain that scientific
knowledge is the result of a great deal of debate and confirmation within the science community.
SC.7.N.2.1 Identify an instance from the history of science in which scientific knowledge has
changed when new evidence or new interpretations are encountered.

Basing Scientific Explanations on Evidence

Empirical Evidence

Scientists are curious. They look at
everything going on around them and ask
questions. They collect any information that might
help them answer these questions. Scientific
knowledge is based on empirical evidence. It is
all the measurements and data scientists gather in
support of a scientific explanation. Scientists get
empirical evidence in many different places.
Generally, scientific work is categorized as field
or laboratory work.

Reliability of Scientific Knowledge
Scientific knowledge gives us the most
reliable methods of understanding nature.
Scientific knowledge and discoveries are
long-lasting and reliable due to the ways in which
it is developed. It takes time for new ideas to
develop into scientific theories or to become
accepted as scientific laws. In this way, scientific
knowledge that scientists question today has
formed over hundreds, or even thousands,
of years.

An idea is only considered a scientific one if
it can be tested and supported by evidence. The
process of building scientific knowledge never
ends as it can change over time as discoveries and
new data continue to raise questions. As a result,
scientists explore these questions. If their answers
do not support the original idea, then the idea must
change. Scientists should always use scientific
methods to test new ideas.
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Scientific Debate

Most scientists do not work in isolation. They
collaborate and share ideas. In a way, all scientists
are trying to solve a puzzle. Often, many brains are
better than one when solving a puzzle. Scientists
regularly gather at meetings to discuss and debate
ideas. This helps them to come to an agreement
on their ideas. Many ideas are not accepted at first.
It is the nature of science to question every idea.
Many times, challenges are even welcomed. This
rigorous evaluation ensures that scientific
knowledge is solidly supported.

New Evidence with Atoms

A good example of debate and change in
scientific knowledge is the knowledge of atoms.
By the mid-1800s, most scientists agreed matter
was made of atoms. However, they were not sure
what atoms looked like. At first, they thought
atoms probably looked like tiny, solid marbles.
They assumed atoms of different substances
probably differed by their masses. Later empirical
evidence suggested that atoms most likely
contained even smaller parts. Scientists observed
that these smaller parts carried electric charges and
that most of an atom’s mass was concentrated at
its center. Scientists still saw atoms as extremely
small and still often treated them like they were
tiny marbles. They came to realize, however, that
to explain how atoms interact in the best way, they
needed a more complex picture of them.

Today, scientists are still trying to refine
the picture of the atom. Much of what they do
involves literally smashing atoms into one another.
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They examine the patterns made by the crashes.
As this new scientific knowledge arises, it allows
scientists to change their preexisting knowledge of
atoms.

Atoms being Smashed Together

New Evidence in Astronomy

The study of astronomy also illustrates how
scientific knowledge can change over time.
Almost everything the earliest astronomers knew
about the universe came from what they could
discover with their eyes and minds. The Greek
philosopher, Ptolemy, thought that Earth was at
the center of the universe and that the other planets
and the sun revolved around it. Then, in 1543,
Copernicus published a theory that the sun is at the
center of the universe and all planets—including
Earth—orbit it. His theory was based on
observations he made of the movement of the
planets.
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In 1609, Johannes Kepler proposed that all
planets revolve around the sun in elliptical orbits,
and that the sun is not in the exact center of the
orbits. He used data he had collected about the
positions of the planets at different times as
evidence to support his argument. In 1687, Isaac
Newton stated that all objects in the universe
attract each other through gravitational force and
explained why all the planets orbit the most
massive object in the solar system—the sun.
Based on the work of Kepler and others, Newton
developed a very accurate model of the solar
system.

Evidence Shapes Scientific Knowledge

Newton’s ideas were tested over and over
again. All the observations scientists made and
data they gathered from experiments were
empirical evidence. Because all the evidence
supported Newton’s ideas, they were unchanged
for hundreds of years. Newton’s law of gravity
remained unchanged until the twentieth century.
In 1915, Albert Einstein published his theory of
general relativity. Einstein showed that gravitation
depended not only on mass and distance, but on
time as well. Einstein also realized that gravity is
caused by the distortion of space and time. While
Newton’s ideas about gravitation are still used
today to perform basic calculations, Einstein’s
ideas have allowed scientists to make much more
precise and accurate calculations when studying
extremely massive objects.
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Student-Response Activity

0 Why is scientific debate of knowledge beneficial?

9 A geologist has dug up remains of a prehistoric type of saber-toothed cat and is working out in
the field to excavate more remains. What evidence might the scientists be trying to gather?

e What might a biologist look for to collect evidence about the life of a squirrel in its natural habit?

6 Why does scientific knowledge change throughout time? Provide an example to support your claim.
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Fill in the letter of the best choice.

0 Which best describes empirical evidence?

®

©
o)

It is based on scientific knowledge.

It is the mathematical portion of data
scientists gather in support of a
scientific explanation.

Scientific knowledge is based on

empirical evidence.

You cannot get it in many places.

9 Which describes how scientists gain
scientific knowledge?

®

©
®

@

Most scientific knowledge is accepted
right away by scientists.

Most scientists work in isolation.

They rarely use scientific methods to
test new ideas.

They work in collaboration and share
ideas.

e What would happen if scientific knowledge
was not debated and confirmed by scientists?

@

©
©

More ideas would become theories.
Scientific knowledge would not be
supported.

Scientific knowledge would be more
accurate.

Scientific knowledge would be easier
to understand by nonscientists.
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9 Which best describes scientific knowledge?

® It stays the same over time.

@ It is not always a reliable method of
understanding nature.

@ It can change over time and builds off
of new evidence and data.

@ It takes a short amount of time for

scientific knowledge to develop into
theories and laws.

9 Which example is most likely to cause
scientific knowledge to change?

@ A scientist tested a plant experiment
and did not get the exact same results
as the current scientific knowledge
suggests.

One scientist decides that current
knowledge on a species is incorrect.

© New evidence and machines allow
scientists to get a more in depth look
at cancer.

Scientists out west have experienced a
shorter fall season this year and thus
conclude that scientific knowledge on
seasons needs to change.
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SC.7.N.3.1 Recognize and explain the difference between theories and laws and give several
examples of scientific theories and the evidence that supports them.

Theories versus Laws

Nature of Scientific Knowledge

You may think that what you find out in
science is accepted by everyone and unchanging.
That is not always true. The “facts” of science are
simply the most widely accepted explanations.
Scientific knowledge is and probably always will
be changing. To understand the nature of scientific
knowledge, you must understand how scientists
use certain words. Law and theory are two familiar
words that have very specific scientific meanings.

Defining Laws

A scientific law is a description of a specific
relationship under given conditions in the natural
world. Scientific laws describe the way the world
works. They are scientific principles that work
without exception to predict or explain nature
under specific conditions.

Laws are typically statements, which can
be written as mathematical equations. The law
of conservation of energy states that energy in a
system can neither be created nor destroyed. This
is fairly easy to understand conceptually. Another
example of a law is Boyle’s law, which states that
the pressure and volume of a gas are inversely
proportional. Boyle’s law can be written
mathematically as pV = C, meaning that the
pressure of a gas multiplied by its volume will
always give the same value (the constant C).

Even though law may sound better
established or more concrete than theory, laws
are still subject to change. Newton’s law of
gravitation, for example, was considered to be
complete until Einstein introduced his theory
of relativity.
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Defining Theories

While laws describe what happens, scientific
theories attempt to explain how things happen.
A scientific theory is an explanation supported by
a large body of evidence. Theories can be used to
help us understand the laws we observe. Most
scientists agree theories are the best explanations
based on what we know now.

Theories are based on lots of evidence and
are widely accepted. A theory, though, is subject
to change and improvement. Theories are
continuously investigated with new questions
and subjected to testing against new evidence.
Scientists recognize that theories are incomplete.
Still, theoretical knowledge is complete enough
to allow human beings to understand, predict, and
manipulate the natural world.

The kinetic theory of gases for example, can
explain Boyle’s law. The kinetic theory describes
a gas as being composed of quickly moving
particles. The particles of gas constantly bounce
off of the walls of the container they occupy. The
pressure of the gas increases the more frequently
the particles bounce off the sides of the container.

Darwin’s Theory of Evolution

The scientific theory of evolution is another
example of a theory. Evolution is the process in
which inherited characteristics within a population
change over generations, sometimes giving rise to
new species. When Charles Darwin first wrote
about evolution by natural selection, he did not
know about the laws of inheritance or the

molecular basis of traits.
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As scientists have learned more about these
two fields of study, they have improved upon
Darwin’s explanation for how species change over

time.

Ichthyostega (amphibian)

Student-Response Activity

Much of the evidence supporting the
scientific theory of evolution comes from the fossil
record. As paleontologists have uncovered more
fossils, a more complete set of data has become
available, allowing scientists to revise the theory
of evolution. For example, fossil evidence of an
aquatic organism named Tiktaalik, supported that
it had both fish and amphibian characteristics and
evolved from fish ancestors. Today, scientists
understand that there are many intricacies in how
species evolve, and not all scientists agree on
exactly how evolution occurs. Nearly all scientists
agree, though, that the theory of evolution
accurately explains how new species have

appeared on Earth over time.

o What is one example of a theory or law and how did scientists gain evidence to support it?

9 Why is it important to understand how scientists use the words law and theory?
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0 Diego states that he has a scientific theory on why people yawn. How is he using the word theory

incorrectly in a scientific context?

e How is a scientific law different from a scientific theory?

FSSA Review and Practice 24 Benchmark Review
© Houghton Mifflin Harcourt Publishing Company



Name

Date

-‘= Benchmark Review
- SC.7.N.3.1

Benchmark Assessment SC.7.N.3.1

Fill in the letter of the best choice.

o Which is an example of a scientific theory?

@ A scientist explains that the area of a
rectangle is proportional to the width
times the length, or A = wl.

A scientist explains that the force
acting on an object is equal to the mass
times the acceleration, or F = ma.

© A scientist thinks a purple moth and
butterfly are the same species because
they look alike.

@ Scientists agree that Earth’s axis
is tilted. This explains why there
are seasons.

9 Which is an example of a scientific law?

® Leo sees a group of individuals get
sick after drinking water near his town,
and he concludes that all the water in
the area is contaminated.

@ Scientists agree it requires energy to
break down food, this explains why
your body temperature changes when
you are digesting food.

@ Scientists agree that in asexual
reproduction, 100% of the DNA from
the parent is transferred to the
offspring.

@ Scientists agree that polar bears would
not do well in a desert environment
because their bodies are designed to
keep heat in.
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9 How do theories and laws relate?

@ Laws and theories are the same
concept.

Laws are used to help us understand
the theories we observe.

© Theories and laws are used to
contradict each other.

@ Theories can be used to help us
understand the laws we observe.

Which is a drawback of theories?

® Few scientists take theories seriously.
@ They are never tested.

@ They are subject to change and are
still incomplete.

@ They have little support backing them.

An architect needs to know how much mass
a material can withstand before it cracks, to
use it as the base of a five-story building she
is designing. She uses a proven formula to
calculate the amount of material needed and
mass it can withstand. Which best describes
how the architect can know the right amount
of mass?

@ She uses a law, because it is a
proven formula.

She uses a law, because the
calculations are based on evidence.

© She uses a theory and law, because it
is a real world problem.

@ She uses a theory, because she can

explain the effects of force and mass
on materials.
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SC.7.E.6.1 Describe the layers of the solid Earth, including the lithosphere, the hot convecting
mantle, and the dense metallic liquid and solid cores. SC.7.E.6.5 Explore the scientific theory of
plate tectonics by describing how the movement of Earth’s crustal plates causes both slow and rapid
changes in Earth’s surface, including volcanic eruptions, earthquakes, and mountain building.
SC.7.E.6.7 Recognize that heat flow and movement of material within Earth causes earthquakes

@d creates mountains and ocean basins.

/

Earth’s Layers

Inside the Earth

If you were able to cut Earth in half, you
would notice that Earth is made up of several
layers. Each layer of Earth has its own properties
and composition. When studying the chemical
composition of Earth’s layers, scientists have
identified three main layers — the crust, mantle,
and core. The crust is the outer layer of Earth and
the layer where living things live and grow. There
are two types of crust: continental and oceanic.
Continental crust makes up the continents, while
oceanic crust makes up the oceans.

Oceanic
crust

Continental
crust

Mantle

Earth’s Layers

The mantle is located between the crust and
core. It is made of hot, slow-moving, solid rock.
Convection causes cooler, denser rock to sink and
warmer, less dense rock to rise. When warmer
rock rises and is closer to Earth’s crust, scientists
are able to study the rock and learn more about
Earth’s mantle.
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The core is located beneath the mantle
and the center of Earth, and is likely made of the
metals iron and nickel. The core is very hot and
very dense. It makes up about one-third of
Earth’s mass.

The Earth has five main layers, they are
the lithosphere, asthenosphere, mesosphere, outer
core, and inner core. The outer layer of Earth is
called the lithosphere. It is made up of the crust
and the rigid, upper part of the mantle. This
layer is divided into moving tectonic plates. The
asthenosphere is a layer that contains softer parts
of the mantle and is made up of rock that moves
slowly. The mesosphere is the lower part of the
mantle. Like in the asthenosphere, rock in this
layer flows slowly. The rock in the mesosphere
flows even more slowly than the rock in the
asthenosphere. The outer core is a liquid layer
located beneath the mantle. This layer surrounds
the inner core, which is the solid center of Earth.

Plate Tectonics and Earth’s Layers

The theory of plate tectonics describes
large-scale movements of Earth’s lithosphere.
Plate tectonics explains how and why features in
Earth’s crust form and continents move. The
lithosphere, or the solid outer layer of Earth, is
divided into tectonic plates that move in different
directions and different speeds. Each plate fits
together with the plates surrounding it. The plates
all vary in size, shape, and thickness. The Andes
Mountains, for instance, formed where the South
American plate and Nazca plate meet.
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Plate Boundaries

Eurasian Plate

Pacific
Plate

Antarctic
Plate

Plate Boundaries

A plate boundary is where two tectonic
plates meet. The most dramatic changes in
Earth’s crust occur along plate boundaries. Plate
boundaries may be on the ocean floor, around the
edges of continents, or even within continents.
There are three types of plate boundaries:
divergent boundaries, convergent boundaries, and
transform boundaries. Each type of plate boundary
is associated with characteristic landforms.

Convergent boundaries form where two
plates collide. Three types of collisions can happen
at convergent boundaries. When two tectonic
plates of continental lithosphere collide, they
buckle and thicken, which pushes some of the
continental crust upward. When a plate of oceanic
lithosphere collides with a plate of continental
lithosphere, the denser oceanic lithosphere sinks
into the asthenosphere. Boundaries where one
plate sinks beneath another plate are called
subduction zones. When two tectonic plates of
oceanic lithosphere collide, one of the plates

subducts, or sinks, under the other plate.

At a divergent boundary, two plates move
away from each other. This separation allows
the asthenosphere to rise toward the surface and
partially melt. This melting creates magma, which
erupts as lava. The lava cools and hardens to form

new rock on the ocean floor.
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A boundary at which two plates move past
each other horizontally is called a transform
boundary. However, the plate edges do not slide
along smoothly. Instead, they scrape against each
other in a series of sudden slippages of crustal rock
that are felt as earthquakes. Unlike other types of
boundaries, transform boundaries generally do
not produce magma. The San Andreas Fault in
California is a major transform boundary between
the North American plate and the Pacific plate.
Transform motion also occurs at divergent
boundaries. Short segments of mid-ocean
ridges are connected by transform faults called

fracture zones.

Why Plates Move

Scientists have proposed three mechanisms
to explain how tectonic plates move over Earth’s
surface. Mantle convection drags plates along as
mantle material moves beneath tectonic plates.
Ridge push moves plates away from mid-ocean
ridges as rock cools and becomes denser. Slab pull
tugs plates along as the dense edge of a plate sinks

beneath Earth’s surface.

As atoms in Earth’s core and mantle undergo
radioactive decay, energy is released as heat.
Some parts of the mantle become hotter than
others parts. The hot parts rise as the sinking of
cooler, denser material pushes the heated material
up. This kind of movement of material due to
differences in density is called convection. It was
thought that as the mantle