EARTH SCIENCE (5th Edition)
An engaging program that approaches the study of the universe with
the goal of dramatically shaping students’ worldviews. The process of
teaching encourages students to think like scientists, eager to learn
and discover. Science will always be a heavily process-based discipline,
so in the study of earth science, process also contributes to worldview
shaping. By shaping students into scientists that are conscious of
earth science issues, they will be able to approach science as another
means of ministry as they discover new ways of exercising dominion.
Essential items include a Student Text, Teacher’s Edition, Lab Manual,
Lab Manual Teacher’s Edition, Tests, and Tests Answer Key.
This product is supported by TeacherToolsOnline.com.

The Process

Robust Academics

The first step in the process directs
the student’s attention to current real-world issues through the
textbook. These issues encourage
students to consider how they will
interpret the earth and what the
evidence suggests within the focus
of a biblical worldview.

Developing
Critical Thinking

Finally, as students complete
the process, they will develop critical thinking and analytical skills as they
match what they have learned through
inquiry with their worldview. They must
realize that, in science, there will always
be questions to be answered, but there
are few who are willing to see the evidence for what it is. From a ministry standpoint, earth science
is an open field.
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This diagram shows one
model of the intricate flow
of liquid in the outer core.

Hands-on Learning

This edition includes a number of
labs to help students get their hands
on earth science. According to the
inquiry-based learning approach, students must begin with a problem and
then find a solution to that problem.
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INQUIRING INTO DENSITY CURRENTS
Can you simulate mantle movement?

outer core

Have you ever noticed that it’s warmer near the ceiling than near the
floor? Or have you ever thought about why we are told to crawl out of a
burning building? Warm air rises. Why is this so? The answer is density.
Labs 2A and 2B explored density, so you should remember that density
is the ratio of a substance’s mass to its volume. Solids, liquids, and gases
all have density.

INNER
CORE

MANTLE

NAME
SECTION

DATE

4C REVIEW QUESTIONS
1. Describe a seismic wave.
us structures deep within
aircraft or satellites show
2. Why can’t radar from
the earth?
the crust, mantle, upper
the earth’s interior. Label
and outer
3. Draw a diagram of
asthenosphere, inner core,
mantle, lower mantle, lithosphere,in these sections.
given
core. Include the distances
of the mantle together
the solid, rocky upper part
4. The earth’s crust and
earth?
form what feature of the
the rock in the lower mantle?
5. How would you describe
inner core.
and
outer
the
6. Contrast

Objectives
After completing this lab, you will be able to

O

» describe how density changes with heat.
» model density currents in the mantle.

Equipment
none

E

As you saw in Lab 2B, density changes with temperature. When you
cooled the liquids, their densities changed. If we heat a substance, it ex
pands, so its density becomes lower. That’s why warm air rises. It’s less
dense than cold air, so as gravity pulls the cold air down, the cold air
pushes the warm air up.

inner core

4.10 THE CORE

volume. It occupies
about 15% of the earth’s
don’t even
The earth’s core contains
the mantle. Many geologists
the center of the earth below
it is so different
material is like because
try to guess what the core
hot and dense,
The core must be extremely
from anything we know.
We cannot imagas dense as ordinary iron.
possibly more than twice
in the core.
ine the pressures and temperatures
1400 mi (2260 km)
The outer core is about
The core has two parts.
properties because
it is a liquid or has liquid
that the outer core
thick. Geologists believe
Some geologists estimate
pass through liquids,
not
do
(4000–
which
°F
waves,
certain kinds of seismic
has a temperature of 7200–9000 10 g/mL.
core at the very
of about
outer core either. The inner
5000 °C) and a density
believe it is
do not pass through the
a temperature of
(2440 km) across. Geologists
The inner core may have
center is about 1500 mi
°C) and a density
9000–11,000 °F (5000–6000
completely solid.
of 13 g/mL.
Earth’s magat room temperacore at least partially creates
The density of normal iron
field could
It’s possible that the outer
though, believe that the
ture is about 7.9 g/mL.
netic field. Creationist physicists, of the earth’s interior. Geologists
portions
the rest,
also come from other
85% iron, 4–5% nickel, and
believe that the core is probably
oxygen and sulfur.
lighter elements such as
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GOING WITH THE FLOW

CRUST

OUTER
CORE

The earth’s mantle is like a very thick liquid since it’s made of molten
rock. Rock lower down in the mantle is hotter than rock near the crust.
Cooler rock near the top is denser, so it tends to sink. Hot rock from
below gets pushed up in plumes toward the upper mantle because it’s
less dense. If we could watch the mantle, we would see an endless flow
of hot rock upward and cooler rock downward. This motion is called
convection.
We can’t visit the mantle, but your challenge today is to model it in the
laboratory.

PROCEDURE
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Real-World Issues for
Worldview Shaping

Questions and evidence to answer
those questions are meaningless
without a robust biblical foundation.
The textbook and teacher’s edition
equip both teacher and student with
all the tools needed to understand
the evidence and theories presented
and to conduct experiments directed
at finding more evidence.

Planning/Writing Scientific Questions
A With your group, research temperature, density, and convection.
B Brainstorm with your group to identify liquids that you could use
to model how convection works in the earth’s core using convec
tion in liquids of different temperatures.

C Write specific questions related to temperature, density, and con
vection.

Designing Scientific Investigations
A Write procedures to demonstrate convection that will answer the
questions that you wrote in Step C above.
B Check that your procedures include a portion for denser liquids
moving downward and for less dense materials moving upward.

C Have your teacher approve your procedures.
Conducting Scientific Investigations
A Follow the procedures that you have written to demonstrate con

Figure 1
The aptly named lava lamp works because of
convection. The two liquids move about due to
differences in their densities.

vection and answer your scientific questions.
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12A

WEATHERING

12A Objectives
After completing this section, you will be
able to

What makes rocks break down?

O

» explain how rock weathers.

12.1 CHANGING EARTH’S MATERIALS

» recognize the effects of weathering.
» analyze what determines the rate of

Without soil, no complex land biome could survive for long. After
weathering.
the 1980 Mount St. Helens eruption, erosion was key to the beginning of the recovery of the soil there. Without it, the volcanic debris
would have remained lifeless far longer, and recovery of the land as
Teacher’s Edition
a habitat for life would have been much slower. Erosion normally
The Teacher’s Edition supports teachers in implementing effective teaching
removes soil instead of helping it form. Since this chapter is mainly
practices for a sound curriculum framework in earth science. It features sugabout how soil forms, let’s first look at factors thatgested
help produce
soil.
teaching strategies, icon-coded items like weblinks and demonstracomplete
answers to hundreds of review questions, and information to
In Chapter 10, you learned that today most rockstions,
gradually
become
provide a thorough background to the textbook material. It also includes a
sediment and eventually wash into a lake or an ocean—it’s a one-way
full-year lesson plan overview.
trip. Some of these eroded earth materials end up, often temporarily, as soils. Rocks break down to begin forming soils through three
main processes: weathering, erosion, and deposition. Weathering
happens when some environmental factor, such as frost or chemicals,
Student
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rocks down into smaller and smaller pieces. Since most such
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the”earth
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thestudent
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we the
calllithosphere
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rounding
the earth,
and finallyplaces
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space
visiting the else
solaras
system
and
of rocks.
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somewhere
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In
the rest
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universe.
All
of
this
is
a
quest
to
understand
God’s
created
this section, you will learn about two types of weathering—chemical
12-1
world. Clear, accurate, scientific images help them picture the spheres they
and mechanical. Weathering is not the result of only chemical or only
study. Case studies, webquests, lab activities, and questions help students
Weathering, erosion, and deposition are all
mechanical factors. It is usually a complex combination of both. In
normal processes that change the earth’s surthink like scientists and view earth science from a biblical perspective.
Section 12B, you will see how erosion and deposition work together
face.
to build soils.

12.2 CHEMICAL WEATHERLab
INGManual
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CHAPTER 6 EARTHQUAKES
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SHAKE, NOT BREAK

DESIGNING EARTHQUAKE-RESISTANT
STRUCTURES
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DATE
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Where are most

earthquakes located?

O
Objectives
Most people think
of
After completing this
lab, you
will be able toearthquakes as rare events.
they’re
major
news, like the Haiti
When
earthquake of January they happen,
» explain the keyJapanese
design features/structures
earthquake/tsuna
12, 2010, or the
mi of March 11,
rect? Is the earth
related to earthquake-resistant
2011. But is this
ever truly quiet?
idea cor
construction.

Objectives
After completin
g this lab, you
will be able to
» predict probable
locations for earthqua
kes.
» view tectonic
plate boundari
es using a
GIS system.

O

weathering

Lab Manual
students explorChemical weathering breaks down rocksThe
through
chemigets
cal changes.
ing
God’s
world
both
lab and
Do you remember how limestone fizzes when you test it with in
anthe
acid?
in the great outdoors. This lab manual
That is one kind of chemical change. Natural acids are important
helps students learn about life, not just
agents of chemical weathering. Two of these
weak acids are carbonic
through dissections, but also through
acid and humic acid. Carbonic acid formsobserving,
when carbon
dioxide
inanalyzing
the
recording,
and
atmosphere dissolves in water. Humic acidsamples
forms when
water
dissolves
and data from the living world
decaying plant matter. Live lichens can produce
acids too.
All theseand
to make models,
predictions,
acids can dissolve certain minerals in rocks
and
the
cements
that students
hold
graphs. It also introduces
to
mineral grains together. But because theseinquiry-based
acids are weak,
labssuch
and chemia STEM activity.
cal changes usually take a long time.
In this lab activity you will act just like an engineer, following the design
process: plan, create, test, and redesign. Most engineering projects begin
with research. What is the problem that you are trying to solve? What
are the performance expectations of the product? What are the parame
ters that you must remain within? Once you have answered these
questions, you will create a prototype for your product and con
duct testing. Armed with your testing data, you will then redesign
the product. The plan, create, test, and redesign steps are repeated
until the product is complete.

© 2018 BJU Press. Reproduction prohibited.

Your challenge is to design and build a structure that can with
stand an earthquake. After constructing your building, you will
test it and analyze how well it withstood the quake. Can you save
lives by applying scientific principles to building construction?

DESIGN PARAMETERS

Be sure to record all notes, designs, data, calculations, analyses,
and conclusions in a project log. Your grade will be based on how
organized and complete your project log is.

As you design your building you must consider earthquake re
sistance, weightbearing capacity, and design parameters. Your
design parameters are listed below.
1. Your teacher will tell you which materials you may use and
any limits on number of materials.

2. Your teacher will provide requirements for the length and
width of the building. He will also specify how many stories
buildings will incorporate.
3. Your teacher will provide information regarding how much
weight your building will be required to hold during testing.

4. Your teacher will show you the testing apparatus. He will
demonstrate the testing procedure, which may help you design your
structure.

Actually
» design and build
a structure
that is
, it isn’t!
You’d be surprise
While we cannot
d how seismica
resistant to earthquakes.
lly noisy the earth
predict when large
whereofthey
is.
earthquakes will
» anaylze the design
your are
building
likelyinto happen.
occur, we do know
Your textbook
earthqua
light of the design
parameters
and
kes. Tectonic
discusses the causes
plate motion causes
testing results.
ground rock
of
stress
happens.

layers. If the layers

suddenly crack

E
Equipment
1. Where does
this stress tend
teacher-provided materials
to build up?

Stress tends to

build up at the

plates and around

prohibited.

Large earthquakes happen and the world is riveted by the unfolding
drama. Rescue teams search for survivors, many buried within their
homes and offices. Once the search and rescue operation is over, the re
building begins and with that comes the inevitable question: How can
we build structures that can better withstand the next big earthquake?
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Breaking News! Devastating Earthquake Hits Italy! 8.5 Magnitude Quake
Rocks Japan! We hear these reports and read these headlines often.
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How can we make buildings safer in tectonically active areas?

to build up in
under
or slip, an earthqua
ke

» monitor current
earthquake activity
using a GIS system.

Equipment
computer with
Google Earth

E

boundaries between
tectonic

major faults.
2. How would
you find the places
on Earth where
likely to occur?
earthquakes are
most
You should locate
major plate boundar
ies and large faults.
Earthquakes are
most likely to occur
around these location
Let’s check your
s.
ideas with Google
Earth, a GIS tool
for earthquake
study.
that we can customiz
tion about tectonic By itself, the program doesn’t
e
display
plates. But Google
can add extra
Earth has an importanany informa
thematic informat
t feature. You
ion with external
people. These are
files created by
called KML or
KMZ files. There
other
available on the
are
Internet. With
the right file, Google thousands of them
study almost any
earth science topic!
Earth can help
you
Figure 1
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Tectonic Plates
A Start Google Earth.
Your teacher will
give you a KMZ
file
that adds a tectonic
plate thematic
layer. Load the
file
selecting File
| Open and browsin by
the file. Select
g to
the file and click
Open.
Places checkbox
the left side of
on
the screen and
check it.
Google Earth
shows the tectonic
boundaries as colored
plate
lines.

B Find the Temporary

Figure 1
Before and after images that show devastating
damage in Italy due to the October 2016
earthquake
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