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1.1 Introduction
Most	people	probably	don’t	often	think	about	Earth	being	the	place	where	
they live. When you ask someone where they live, they might reply “on 
4th	Street”	or	“in	Minneapolis,”	but	rarely	do	you	hear	“on	Earth.”	In	fact,	
everyone lives on Earth, and as far as we know, there is no one living on 
any other planet. 
Most	people	don’t	
often	wonder	about	
what the Earth is 
made of or think 
about	Earth	being	
only one of many 
planets in the 
universe. 

So what is the 
Earth? What is 
it made of? Has 
it	always	been	
this way, or has 
it changed? Why 
can Earth support 
life	and	the	Moon	
can’t? What makes 
Earth	special?	Finding	out	about	the	Earth,	what	it	is	made	of,	and	how	it	
changes	are	inquiries	into	the	scientific	field	of	geology.

1.2 What Is Geology?
The word geology (jē-ä’-lə-jē) comes from the Greek root word geo which 
means “earth” and logy which means “the study of.” So geology is “the study 
of	Earth.”	Geology	is	a	science	that	focuses	on	bringing	about	a	better	
understanding of the structure and history of Earth, the planet we live on. 

The	field	of	geology	is	divided	into	two	broad	categories	—	physical geology 
and historical geology. 
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Physical geology examines the chemical and physical nature of Earth and 
also the processes that operate on and inside Earth. Physical geology 
explores the Earth’s surface, the processes that form the Earth, and the 
heat energy that drives these processes.

Historical geology	examines	the	origin	of	Earth	and	incorporates	biology,	
chemistry, and physics in an attempt to create a chronological narrative, 
or	story,	about	how	the	Earth	came	into	being	and	how	it	has	changed	
over time. 

1.3 Interpreting Geological Data
Science	has	two	parts.	One	part	is	collecting	scientific	data	through	
observation	and	experimentation.	The	second	part	is	to	find	out	what	the	
data mean, and this is called interpretation.	Interpreting	scientific	data	is	
the process that scientists use to draw conclusions, formulate theories, and 
develop	scientific	laws	and	principles.	

Because	science	is	
a human endeavor, 
the interpretations 
of	scientific	data	
are	subject	to	
human	bias	and	
presupposition. 
In science a 
presupposition is an 
assumption	about	
how something works 
and	is	usually	based	
on	preexisting	beliefs	
and sometimes on 
previous experience. 
For	example,	

because	it	is	known	that	planes	can	fly,	if	a	plane	is	seen	in	a	hangar,	the	
assumption	may	be	that	this	plane	will	fly	even	if	this	particular	plane	has	
not	been	seen	in	the	air.	
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It	is	not	incorrect	for	presuppositions	to	be	used	in	science,	and	scientists	
do	use	them	all	the	time.	However,	scientists	may	begin	research	with	
differing presuppositions, and even though scientists use logic and strive to 
be	objective,	there	is	often	disagreement	about	how	scientific	data	should	
be	interpreted.

Disagreements	in	science	are	a	vital	part	of	scientific	investigation	and	
should	be	encouraged	because	they	can	lead	to	new	ideas	and	new	ways	of	
thinking	about	observations.	However,	many	people,	including	scientists,	are	
uncomfortable	with	arguing.	Many	scientists	see	the	world	in	a	certain	way,	
and since they are not open to other points of view, they insist that every 
other scientist see the world in the same way. 

The way someone “sees the world” is called their worldview. Someone’s 
worldview	is	made	up	of	the	philosophies	and	beliefs	that	they	use	
to understand the world around them. There are as many different 

worldviews as there 
are	people	because	
no two people see 
the world in exactly 
the same way. This 
difference	between	
worldviews causes 
many arguments in the 
scientific	community.

Geologists with 
different worldviews 
disagree	about	how	
the Earth came 
into	being,	how	old	
it is, and how it 
has changed over 
time.	Most	of	these	
disagreements occur 

in	the	area	of	historical	geology	and	the	historical	narrative	for	Earth.	But	
sometimes they also occur in the area of physical geology, especially if 
historical presuppositions are used to develop physical theories. 
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This text will focus on physical geology and will not discuss different 
historical narratives for Earth. However, it is important to keep in mind that 
interpreting geological data is an exciting and dynamic part of studying 
geology and that disagreements help advance our understanding of Earth.

1.4 Why Study Earth?
Have you ever wondered why mountains are very tall and oceans are deep? 
Have	you	ever	wondered	why	a	desert	has	very	little	rain	but	it	rains	all	
the time in a tropical forest? Have you ever wondered where earthquakes 
come from or why some 
mountains erupt as 
volcanoes and others 
don’t? Have you ever 
thought	about	where	we	
get iron, copper, and oil? 

Earth is a unique planet 
in our solar system and 
provides	the	habitat	for	
all living things including 
human	beings!	By	
studying	Earth	we	begin	
to understand what 
makes Earth so special. 

We can learn where to 
find	natural	resources	
that improve the quality of our lives. We can also learn what causes certain 
geological catastrophes, such as earthquakes and hurricanes so we can help 
people prepare for and protect against devastating losses. We can learn how 
beautiful	landscapes	or	vast	forests	have	developed	and	work	to	preserve	
Earth’s	geological	features.	By	studying	Earth	we	can	both	protect	Earth’s	
native	beauty	and	resources	and	use	them	to	provide	a	future	for	the	next	
generation. 
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1.5 What Do Geologists Study?
If you’ve ever met a 
geologist, you might 
have noticed that they 
can spend a lot of time 
outdoors	—	hiking	up	
mountains and walking 
through	fields.	They	also	
tend to collect a lot of 
rocks!

Geologists study the 
Earth, and in order to do 
this they must go outside 
to	explore	and	observe	
what is on and in the 
Earth. There is much to 
investigate since Earth is a complex planet that is changing every moment 

of	every	day	—	whether	it’s	
rocks falling in a landslide, 
the top of a mountain 
breaking	apart	as	a	volcano	
erupts, or the ground moving 
in an earthquake. 

There are many different 
branches	of	geology,	and	
each focuses on different 
aspects of the Earth. One 
branch	of	geology	is	called	
geochemistry. Geochemistry is 
the study of the chemistry of 
Earth. The Earth is made of 
atoms and molecules, just like 
all matter, and geochemists 
study	the	specific	types	of	

A geologist studies erosion near  
the Dead Sea, Israel 
Photo Credit: Mark A. Wilson, The College of Wooster

A geologist  studies snow 
Photo Credit: US Geological Survey/by Lyn Topinka
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atoms and molecules that form Earth. In order to study the chemistry of 
Earth, geochemists take samples of the rocks, minerals, soils, and other 
matter	that	Earth	is	made	from	and	analyze	the	samples.	In	this	book	we	
will take a close look at the matter that makes up Earth. 

Another	branch	of	geology	is	called	structural geology which deals 
with the internal structure, form, and arrangement of rocks. Structural 

geologists study how 
rocks deform to make 
mountains and valleys. 
Deformation occurs when 
the shape and size of 
rocks change due to 
bending,	twisting,	or	
fracturing. 

There are also geologists 
who look for energy 
resources like gas, oil, 
and	coal.	This	branch	
of geology is called 
resource geology. 
Resource geologists 
look for the natural 
resources that humans 
need for living on Earth. 

When humans interact 
with Earth, sometimes 
they modify or change 
the environment, 

which includes those factors that affect living organisms, such as 
landscape, water, and air quality. Geologists need to monitor changes to 
the environment to help protect and clean it up. Geologists who study 
environmental	changes	caused	by	human	activities	are	called	environmental 
geologists. 

Deformed rock near Barstow, California 
Photo Credit: Mark A. Wilson, The College of Wooster
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1.6	Geology	and	the	Scientific	Method
The scientific	method	is	a	set	of	procedures	used	by	scientists	to	make	
discoveries	and	study	the	world.	There	are	five	steps	that	make	up	the	
scientific	method:	making	observations, formulating hypotheses (hī-pä’-thə-
sēz), performing experiments, collecting results, and drawing conclusions.

In the science of geology 
Earth itself is often 
the	laboratory.	Because	
things can happen very 
slowly on Earth, designing 
experiments and collecting 
results	can	be	difficult.	
For	this	reason,	geologists	
address many questions 
about	Earth	by	observing	
features in rocks or 
landscapes, collecting 
rock samples, and using 
electronic equipment, among 
other things. Geologists 
formulate	hypotheses	based	
on	what	they’ve	observed	
and	then	test	those	hypotheses.	The	conclusions	they	draw	may	be	modified	
if	the	hypotheses	are	found	to	be	incorrect.

Because	many	of	Earth’s	features	are	not	as	testable	or	as	provable	as	
experiments	in	chemistry	or	physics,	there	is	often	disagreement	about	
what	the	data	mean.	Even	so,	general	principles	about	Earth’s	features	can	
be	proposed.	These	principles	can	be	thought	of	as	“scientific	maps,”	and	it	
is	useful	to	keep	in	mind	that	scientific	maps	can	change	with	new	data	or	
revised hypotheses. 
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1.7 Summary

• Geology is the study of Earth. 

•	 Geology	is	divided	into	two	broad	categories	—	physical geology and 
historical geology.

• Physical geology examines the chemistry and physics of Earth. Historical 
geology	attempts	to	create	a	chronological	and	historical	narrative	about	
Earth’s origins.  

• Geologists	study	Earth	to	learn	more	about	Earth’s	features,	to	protect	
Earth’s	environment,	and	to	find	Earth’s	resources.

• The scientific	method	of	discovery	consists	of	five	steps:

1. Making	observations.

2. Formulating	hypotheses.

3. Performing experiments.

4. Collecting results.

5. Drawing conclusions.





18   FOCUS	ON	MIDDLE	SCHOOL	GEOLOGY

3.1 Introduction
When	you	walk	outside	or	sit	on	the	ground,	you	might	wonder	—	What	
exactly	is	the	Earth	made	of?	If	you	dig	your	fingers	into	the	ground	you	
will discover that the ground is full of dirt (or soil) and rocks. If you look 
under your house or under 
the	library,	you	will	find	
that rocks and soil and dirt 
are also underneath the 
buildings.	If	you	go	to	the	
tallest mountain or dive to 
the deepest part of the 
ocean,	you	will	still	find	soil	
and rocks. In some places 
the soil is soft or sandy, 
and	you	can	grab	a	handful	
of it and roll it around in 
your	hand,	letting	it	flow	
through	your	fingers.	In	
other places the soil may 
be	so	full	of	big	rocks	that	
you	cannot	grab	it	with	
your	fingers	but	instead	
need a jackhammer or drill 
to dig deeper. 

The ground we walk on 
and	build	our	houses	and	
roads on is the outermost layer of the Earth and is called the crust. (We 
will	learn	more	about	the	different	layers	of	the	Earth	in	Chapter	4.)	The	
crust is composed of rocks and soils that are made of different chemical 
elements. 

Different rocks are made from different minerals which are made from 
different	chemical	elements	combined	in	a	variety	of	ways.	Different	soils	
are made from different organic and inorganic	materials.	Both	rocks	and	
soils form the Earth. 
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3.2	Minerals
Minerals	are	the	building	blocks	of	rocks	and	soils.	There	are	almost	4,000	
different types of minerals. However, only a few dozen of those minerals 
are rock-forming minerals. There are eight chemical elements that make 
up the majority of rock-forming minerals: oxygen, silicon, aluminum, iron, 
calcium, sodium, potassium, and magnesium. 

What	is	a	mineral?	If	you	look	in	your	backyard	and	see	plastic	toys,	trees,	
water, ice, and rocks how can you tell which of these are minerals and 
which	are	not	minerals?	In	geology,	in	order	for	a	material	to	be	considered	
a mineral it must meet the following criteria:

	 1)	 It	must	be	naturally	formed.	
	 2)	 It	must	be	a	solid.	
	 3)	 It	must	be	inorganic, meaning it does not contain the element carbon.
 4)  It must have an internal structure, or organization, of the atoms.

Plastic	toys	are	not	minerals	because	they	are	not	naturally	formed.	Trees	
are	not	minerals	because	even	though	they	are	naturally	formed,	they	
contain	carbon	(are	organic). 
Water is not a mineral 
because	even	though	it	is	
naturally formed and does 
not	contain	carbon,	it	is	not	
a solid. Ice is not a mineral 
because	even	though	it	is	
naturally formed, a solid, 
and inorganic, it does not 
have an internal structure or 
organization of the atoms. 

There are many different 
kinds of minerals found in 
rocks and soils; however, the 
majority of rock-forming 
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minerals are silicates. Silicates contain the chemical compound silicate which 
is	an	oxgen-silicon	compound	that	has	four	oxygens	bonded	to	one	silicon	in	
a tetrahedral shape. (A tetrahedron (te-trə-hē’-drən) is a solid geometric 
shape that has four sides.)

Silicate: one silicon atom bonded to four oxygen 
atoms in a tetrahedral shape

Chains of silicate molecules
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In a silicate molecule, the larger oxygen atoms surround the smaller central 
silicon atom to form a tetrahedral unit. These units join together to make 
single	and	double	chains	of	molecules	and	also	sheet	structures.	

Two common silicate minerals 
are quartz and feldspar. 
Quartz is made of silicon 
and oxygen and is found in 
many rocks and soils. Feldspar 
contains not only silicon and 
oxygen	but	also	aluminum	and	
either potassium, calcium, or 
sodium.

Mica (mī’-kə) is another 
silicate and contains oxygen, 
silicon, and either potassium, 
magnesium, iron, or aluminum. 
Mica	is	very	soft	and	comes	
apart in layered sheets. 

Silicate Minerals

Citrine quartz Feldspar

Mica
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Not	all	minerals	found	in	rocks	and	soils	are	silicate	minerals.	Non-silicate	
minerals found in rocks and soils include calcite, dolomite, halite, and 
gypsum.

3.3 Rocks
Rocks are aggregates	(mixtures)	of	different	minerals	glued	together	by	
the	high	heat	and	pressures	found	inside	the	Earth.	There	are	three	basic	
types of rocks called igneous (ig’-nē-əs), metamorphic (me-tə-môr’-fik),	
and sedimentary (se-də-men’-tə-rē). Each of these rock types differ from 
one	another	based	on	their	chemical	makeup,	how	they	were	formed,	and	
their texture. 

Igneous rock makes up most of Earth’s crust. Igneous rocks are formed 
from the molten (melted) magma	deep	within	the	Earth’s	core.	Magma	is	
made of rocks that have melted due to high temperatures within the Earth. 
(We	will	learn	more	about	the	inner	Earth	in	Chapter	4.)	Magma	is	mostly	
made of the chemical compound silicate which, as we now know, forms the 
silicate minerals. 

Igneous rocks come in a variety of textures. Some igneous rocks are very 
coarse	and	contain	large	grains	of	silicates.	Other	igneous	rocks	are	fine	or	
even glassy, with small grains of silicates.

Non-Silicate Minerals

Calcite Dolomite Halite
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Granite	is	probably	the	best	known	
igneous	rock.	Because	granite	has	
a	natural	beauty	when	it	is	cut	and	
polished,	it	has	been	used	as	kitchen	
countertops in homes, for monuments, 
and	as	building	stones.	Granite	is	
composed mainly of quartz and feldspar. 
The quartz particles are often clear 
and round in shape, and the feldspar 
is typically rectangular and pink. This 
combination	of	shapes	and	colors	gives	
granite	its	beautiful	texture.	

Sedimentary rocks are made from 
particles of igneous and other rocks that 
have	been	weathered,	or	worn	away,	by	
physical and chemical interactions. The 
word sediment comes from the Latin 

word sedimentum which means “to settle,” so sedimentary rocks are those 
rocks	formed	from	materials	that	are	deposited	by	wind	or	water	and	then	
“settle.” Sedimentary rocks are often layered.

There are two main types of sedimentary rocks: detrital (di-trī’-təl) 
sedimentary rocks and chemical sedimentary rocks. Detrital comes from the 

Granite

Sedimentary Rocks

Shale (detrital) Limestone (chemical)
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Latin word detritus which means “to wear away,” so detrital sedimentary 
rocks	are	those	rocks	that	have	formed	from	layers	of	debris	that	has	
weathered,	or	been	worn	
away, from other rocks. 
They may also contain 
other	debris	such	as	
shells and plant matter. 
These	layers	of	debris	
turn into rock as they 
are	subjected	to	pressure	
from layers that form 
above	them.	Detrital	
sedimentary rocks include 
shales and sandstones. 

Chemical sedimentary 
rocks are formed when 
minerals precipitate (pri-
si’-pə-tāt) from the 
solution they are dissolved in. This means that the minerals separate out of 
the solution, most often from evaporation of the water. Limestone is a type 
of chemical sedimentary rock.

Metamorphic (me-tə-môr’-fik)	rocks are formed when one rock type 
transforms	into	another	because	of	heat,	pressure,	or	chemical	reactions.	

Chemical sedimentary rock formations  
in a cave

Metamorphic Rocks

Schist Marble
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Meta	is	a	Greek	prefix	meaning	“along,	with,	or	between,”	and	morph	
comes from the Greek word morphe and means “shape.” Metamorphosis 
means	“between	shapes”	and	refers	to	the	transformation	or	change	of	
one	thing	into	another.	Metamorphic	rocks	are	made	from	preexisting	
igneous rocks, sedimentary rocks, and even other metamorphic rocks.

Metamorphosis	of	rocks	occurs	
in different ways depending on 
the	environment	they’re	in.	Below	
the Earth’s surface, rocks may 
be	transformed	by	heat	when	
they come in contact with magma. 
Rocks	may	also	be	exposed	to	
hot iron-rich water or acids and 
bases,	causing	chemical	changes.	
Mountains	can	form	when	rocks	
encounter extreme pressures.

Metamorphic	rocks	have	different	types	of	texture.	Some	metamorphic	
rocks are foliated, or layered. The word 
foliated comes from the Latin word foliare 
which	means	“leaf.”	As	a	verb,	the	word	foliate	
means to divide into layers, like the “leaves of 
a	book.”	The	amount	of	foliation	refers	to	how	
layered the texture of the metamorphic rock 
appears. Some rocks are highly foliated, and 
some are not foliated at all. 

Slate is a common metamorphic rock. The 
sedimentary rocks shale, mudstone, and 
siltstone, when exposed to high pressures, 
become	slate.	Because	slate	is	a	layered	rock,	
it	can	be	easily	split	into	flat	slabs.	The	flat	
slabs	created	when	slate	splits	can	be	used	
for patios and other types of walkways. 

Marble	is	also	a	metamorphic	rock.	Marble	is	
created when limestone is exposed to heat 

Marble statue of Socrates 
at the Louvre Museum, 
Paris, France

Foliated metamorphic rock
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and	pressure.	Pure	marble	has	a	beautiful,	naturally	white	color	and	has	
been	used	for	monuments	and	by	artists	for	sculptures.	

Schist (shist) is a common metamorphic rock. Schist contains minerals 
such	as	mica	and	quartz.	Schist	is	characterized	as	foliated	because	the	
individual	minerals	can	split	easily	into	flakes.	

In	summary,	the	three	basic	types	of	rock	are	igneous,	sedimentary,	and	
metamorphic.	These	rock	types	differ	based	on	how	they	were	formed	and	
their texture.

3.4	Testing	Rocks	and	Minerals
A rock and mineral test kit	can	be	used	to	help	determine	the	type	of	
mineral in a sample. A typical rock and mineral test kit contains a Mohs	
(mōz) scale of mineral hardness, a penny, a nail, a streak plate, a dropper 
bottle,	and	a	glass	plate.

One identifying feature of minerals is how hard they are. Since a harder 
mineral will scratch a softer mineral, a scratch test	can	be	used.	In	1812	

Three Basic Types of Rock

Rock Type Igneous Sedimentary Metamorphic

Formation
Formed from molten 

magma; made mostly of 
silicon and oxygen

Formed from chemical 
and physical weathering 

processes

Formed from the 
transformation of one 
rock type to another

Textures

Fine

Coarse

Large crystals

Glossy

Detrital Chemical

Foliated

Weakly foliated

Non-foliated

Coarse

Medium

Fine
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a German geologist named Friedrich	Mohs developed the Mohs scale of 
mineral hardness which is a chart of the relative hardness of ten minerals. 
A	rock	or	mineral	sample	can	be	tested	by	rubbing	it	with	a	known	mineral	
to	see	if	the	known	mineral	will	leave	a	scratch	on	the	sample.	The	Mohs	
scale	also	assigns	a	hardness	to	objects	such	as	a	fingernail,	a	copper	
penny,	a	steel	nail,	window	glass,	and	a	steel	file.	Determining	whether	
one	of	these	objects	will	scratch	the	sample	or	whether	the	sample	will	
scratch	the	object	can	help	in	identifying	the	mineral.

Mohs Scale of Mineral Hardness

Hardness Mineral Scratch Test

1 Talc can scratch with 
fingernail

2 Gypsum can scratch with 
fingernail

3 Calcite can scratch with 
copper penny

4 Fluorite can scratch with 
steel nail and glass

5 Apatite can scratch with 
steel nail and glass

6 Orthoclase can scratch with 
steel file

7 Quartz may scratch with 
steel file

8 Topaz will scratch quartz

9 Corundum will scratch topaz

10 Diamond will scratch 
corundum

Mohs Scale: 
Hardness of Objects 

Used for Testing

Hard-
ness Test Object

2.5 fingernail

3 copper penny

5.5 steel nail, 
window glass

6.5 streak plate

7 Steel file
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A streak plate is an unglazed porcelain (white ceramic) tile used to show 
the actual color of the mineral sample. When an edge of the sample is 
rubbed	across	the	streak	plate,	
it leaves a colored streak. The 
colored streak left on the plate is 
actually the color of the powdered 
mineral	which	may	be	different	
from the appearance of the 
mineral sample as a whole. One 
example is hematite (hē’-mə-tīt), 
an iron-containing mineral, which 
can have a gray color as a rock 
but	when	rubbed	on	a	steak	plate	
will	leave	a	red	mark.	About	20%	
of minerals will leave a colored 
streak	with	about	80%	leaving	a	
white or clear streak.

A	rock	sample	can	also	be	tested	to	see	if	it	will	have	a	chemical	reaction	
with acid. The acids most often used are dilute hydrochloric acid or acetic 
acid	(vinegar).	The	dropper	bottle	in	the	test	kit	is	used	to	apply	the	acid	
to	the	sample.	For	instance,	when	an	acid	is	applied	to	rocks	containing	the	
mineral	calcite,	the	chemical	reaction	can	be	observed	by	the	formation	of	
bubbles	of	carbon	dioxide	gas.

A rock and mineral test kit may also contain a sample of each of the ten 
minerals	that	appear	on	the	Mohs	scale	of	mineral	hardness.	These	can	be	
used for scratch testing unknown samples.

3.5 Soils
Soils are composed of different types of materials including weathered 
rocks and minerals and the remains of plants and animals. The source of the 
weathered matter from which soils develop is called the parent material.

The parent material affects the type of soil that is created. Some soils will 
support plant growth and some will not, according to the parent material 

Hematite

A streak plate 
Hematite Photo Credit: NASA/JPL



CHAPTER	3:	ROCKS,	MINERALS,	AND	SOILS			29

from	which	they	were	formed.	For	example,	soils	developed	from	granite	or	
sandstone do not support plant growth as well as do soils developed from 
limestone.	Limestone	is	made	of	calcium	carbonate,	and	calcium	creates	a	
nutrient-rich soil for plants to grow in. 

Other factors that affect soils are climate, time, and topography (tə-pä’-
grə-fē). Topo comes from the Greek word topos and means “place.” Graphy 
comes from the Greek word graphe which means “to write.” Literally, 
topography	means	the	“description	of	the	place.”	So,	topography	describes	
the	places	where	soils	are	developed	(sloped	mountain	ranges,	riverbeds,	
swamp	beds,	etc.)	which	also	determine	the	type	of	soil	formed.

In order to organize the different types of soils, scientists have created 
a	soil	classification	system	called	soil taxonomy (tak-sä’-nə-mē). The soil 
taxonomy system is similar in some ways to the taxonomy system used for 
living	things.	Both	taxonomy	systems	attempt	to	organize	a	broad	spectrum	
of characteristics into meaningful categories. Soil taxonomy categorizes 

World Soil Orders

Alfisols 
high-nutrient soils

Inceptisols 
young soils

Andisols 
volcanic soils

Mollisols 
prairie soils

Aridisols 
desert soils

Oxisols 
high nutrient soils

Entisols 
new soils

Spodosols 
conifer forest soils

Gelisols 
permafrost soils

Ultisols 
low-nutrient soils

Histosols 
organic soils

Vertisols 
swelling clay soils
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the different types of soils found on Earth according to different soil 
properties, such as soils that provide nutrients for plant growth or soils 
that are made from volcanoes or clay.

The twelve main categories for soils are called soil orders. 

The names of soil orders are derived from Latin and Greek words, just like 
the	names	for	biological	organisms.	For	example,	the	order	for	dry	soils	
is Aridisols (ə-rid’-i-sälz) which comes from the Latin words aridus which 
means “dry” and solum which means “soil.” The order for prairie soils is 
called Mollisols (mä’-lə-sälz) which comes from the Latin word molere which 
means	“to	grind	or	crush.”	Mollisols	are	soils	obtained	from	parent	materials	
that	have	been	ground	or	crushed	and	are	loose	and	soft.	

Global Soil Regions

Credit: US Department of Agriculture/Natural Resources Conservation Service, Soil Survey Division,  
World Soil Resources/soils.usda.gov



CHAPTER	3:	ROCKS,	MINERALS,	AND	SOILS			31

3.6 Summary
• The surface of the Earth is made of rock, minerals, and soils.

•	 In	order	for	a	material	to	be	considered	a	mineral it must meet the 
following criteria:

 1) It must occur naturally.  
 2) It must be	a	solid.	 
 3) It must be	inorganic. 
 4) It must have an ordered arrangement of atoms.

• The eight elements that make up the majority of rock-forming minerals 
are: oxygen, silicon, aluminum, iron, calcium, potassium, sodium, and 
magnesium.

• The	three	basic	types	of	rock	are:	igneous, metamorphic, and 
sedimentary.

• Soil taxonomy	is	a	classification	system	that	sorts	different	types	of	
soils into categories according to their properties.
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Keeping	a	Laboratory	Notebook
A	laboratory	notebook	is	essential	for	the	experimental	scientist.	In	this	type	
of	notebook,	the	results	of	all	the	experiments	are	kept	together	along	with	
comments	and	any	additional	information	that	is	gathered.	For	this	curriculum,	
you	should	use	this	workbook	as	your	laboratory	notebook	and	record	your	
experimental	observations	and	conclusions	directly	on	its	pages,	just	as	a	real	
scientist would.

The experimental section for each chapter is pre-written. The exact format of a 
notebook	may	vary	among	scientists,	but	all	experiments	written	in	a	laboratory	
notebook	have	certain	essential	parts.	For	each	experiment,	a	descriptive	but	
short Title is written at the top of the page along with the Date the experiment 
is	performed.	Below	the	title,	an	Objective and a Hypothesis are written. The 
objective	is	a	short	statement	that	tells	something	about	why	you	are	doing	the	
experiment,	and	the	hypothesis	is	the	predicted	outcome.	Next,	a	Materials	List 
is	written.	The	materials	should	be	gathered	before	the	experiment	is	started.

Following	the	Materials	List,	the	Experiment is written. The sequence of steps for 
the	experiment	is	written	beforehand,	and	any	changes	should	be	noted	during	
the experiment. All of the details of the experiment are written in this section. 
All	information	that	might	be	of	some	importance	is	included.	For	example,	if	
you	are	to	measure	237	ml	(1	cup)	of	water	for	an	experiment,	but	you	actually	
measured	296	m	(1	1/4	cup),	this	should	be	recorded.	It	is	hard	sometimes	to	
predict the way in which even small variations in an experiment will affect the 
outcome,	and	it	is	easier	to	track	a	problem	if	all	of	the	information	is	recorded.	

The next section is the Results section. Here you will record your experimental 
observations.	It	is	extremely	important	that	you	be	honest	about	what	is	
observed.	For	example,	if	the	experimental	instructions	say	that	a	solution	
will	turn	yellow,	but	your	solution	turned	blue,	you	must	record	blue.	You	may	
have done the experiment incorrectly, or you might have discovered a new and 
interesting	result,	but	either	way,	it	is	very	important	that	your	observations	be	
honestly recorded.  

Finally,	the	Conclusions	should	be	written.	Here	you	will	explain	what	the	
observations	may	mean.	You	should	try	to	write	only	valid conclusions. It is 
important	to	learn	to	think	about	what	the	data	actually	show	and	what	cannot	
be	concluded	from	the	experiment.		
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Laboratory	Safety
Most	of	these	experiments	use	household	items.	Extra	care	should	be	taken	

while working with all materials in this series of experiments. The following 

are	some	general	laboratory	precautions	that	should	be	applied	to	the	home	

laboratory:

 � Never	put	things	in	your	mouth	without	explicit	instructions	to	do	

so.	This	means	that	food	items	should	not	be	eaten	unless	tasting	

or eating is part of the experiment.

 � Wear	safety	glasses	while	using	glass	objects	or	strong	chemicals	

such	as	bleach.

 � Wash	hands	before	and	after	handling	all	chemicals.

 � Use	adult	supervision	while	working	with	electricity,	glassware,	and	

knives, and while performing any step requiring a stove.
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Experiment 1: Observing Your World  Date:

Objective

Hypothesis

Materials
 ` pencil, pen, and colored pencils
 ` small jar
 ` trowel
 ` binoculars	(optional)

Experiment
	 Step	outside	your	front	or	back	door	and	walk	until	your	feet	are	on	

some type of ground (dirt, grass, or concrete). 
	 Observe	where	you	are.	Are	you	in	a	city?	Are	you	in	the	country?	

Use	the	space	below	to	draw	or	write	what	you	see.	
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	 Observe	any	geological	features	near	you.	Do	you	see	mountains?	
Do you see lakes or rivers? Do you see the ocean? Do you see other 
geological	features?	Record	what	you	are	observing.	

 Collect a small sample of dirt. (If you live in the city, walk to a park 
or some other place where you can collect a dirt sample.)

	 Observe	the	dirt	sample.	Is	it	light	in	color?	Dark?	Does	it	contain	
small rocks? Large rocks? Does it have any organic matter (living 
things,	such	as	grass	or	bugs)?	Record	what	you	observe.
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	 Observe	any	man-made	structures.	Do	you	see	buildings?	Roads?	
Bridges?	Other	man-made	structures?	Record	what	you	see.

	 Observe	any	dynamic	features	in	your	area	including	the	weather.	
Do you get earthquakes? Do you live near a volcano? Does it rain 
frequently, or do you get very little rain where you live? Do you have 
tornadoes, hurricanes, or severe snow storms? 
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	 Think	about	the	area	in	which	you	live.	What	is	its	history?	How	
long has it looked the way it looks today? If you are in a city, how 
long	has	the	city	been	there?	What	do	you	think	it	looked	like	
before	there	were	buildings,	roads,	or	other	structures?	Write	your	
observations	below.	
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Results

Assemble	your	data	in	the	chart	below.

Geological 
Features

Soil Type

Man-made 
structures

Dynamic 
Processes

Weather

History

Data Describing Where I Live
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Conclusions

Imagine	you	met	someone	from	the	planet	Alpha	Centauri	Bb.	They	have	
never	been	to	Earth,	and	they	ask	you	what	Earth	is	like.	Using	the	data	
you	have	collected,	write	a	narrative	(story)	describing	where	you	are	from.	
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Review

Define	the	following	terms:

 ` geology 

 ` physical geology 

 ` historical geology 

 ` geochemistry 

 ` structural geology 

 ` environmental geology 

 ` resource geology 

 ` worldview 
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Experiment 3: MINERAL PROPERTIES  Date:

Objective

Hypothesis

Materials

 ` known mineral samples:
 calcite   feldspar 

quartz   hematite
 ` several	rocks	from	your	backyard	or	near	your	home
 ` penny
 ` nail
 ` unglazed white ceramic tile (streak plate)
 ` paper
 ` scissors
 ` marking pen
 ` tape

Experiment	—	Part	1
	 The	hardness	of	a	mineral	is	determined	by	its	resistance	to	being	

scratched.	The	Mohs	scale	of	mineral	hardness	lists	the	relative	
hardness	of	ten	common	minerals	and	also	various	objects	that	can	be	
used in scratch testing minerals. 

 Test the hardness of the known mineral samples shown in the 
materials	list	by	using	the	objects	listed	in	the	Mohs	hardness	scale	on	
the	next	page.	Fill	in	the	chart	on	the	next	page	with	your	results.
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Results

Mineral Name Hardness Notes

calcite

quartz

feldspar

hematite

Object Hardness

fingernail 2.5

copper penny 3

steel nail 5.5

streak plate 6.5

Mohs Scale of Mineral Hardness



16    Focus	On	Middle	School	Geology		Laboratory	Workbook

Experiment	—	Part	2

 Do a streak test for each of the known minerals. Take each mineral 
sample	and	rub	it	firmly	across	the	streak	plate.

Results
 Record the streak color of each mineral sample.

Mineral Name Streak Color Notes

calcite

quartz

feldspar

hematite
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Experiment	—	Part	3

	 Using	paper	and	tape,	label	the	rocks	you	collected	from	your	yard	or	
near	your	house.	Use	a	different	number	to	identify	each	rock.	Record	
the	numbers	in	the	following	chart.

	 Using	the	Mohs	scale	of	mineral	hardness,	do	a	scratch	test	to	find	
out the hardness of each unknown sample. Record your results.

 Do a streak test for each of the unknown samples and record your 
results.

Results

Rock # Hardness Streak Color Notes
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Conclusions	—	Part	1

By	using	the	Mohs	scale	of	mineral	hardness,	the	streak	color	test,	and	your	
results	in	Part	1	and	Part	2	of	the	experiment,	were	you	able	to	determine	
the type of mineral or minerals that are in the rocks you collected near 
your home? Why or why not? Record your conclusions.
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Conclusions	—	Part	2

The	hardness	test	using	the	Mohs	hardness	scale	and	the	streak	test	are	
“subjective”	tests.	That	is,	the	outcome	may	vary	depending	on	the	type	
of ceramic plate used for the streak plate, the type of nail or penny, and 
individual interpretations of streak color.
Another way to test for the type of mineral is to use chemical analysis. An 
acid	test	uses	hydrochloric	acid	to	test	for	carbonate.	Minerals	containing	
calcium	carbonate,	such	as	calcite,	will	effervesce	(bubble	or	foam)	when	
acid is used to create a chemical reaction. Do you think this is a more 
objective	type	of	test?	Why	or	why	not?	Write	your	answers	below.	
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Review

Answer the following:

 ` In	order	to	be	considered	a	mineral,	a	material	must: 
 ________________________, ________________________, 
_______________________, and _______________________ 
_______________________.

 ` The eight chemical elements that make up the majority of rock-
forming minerals are: 
 
 
 
 
 
 
 
 
 
 
 
 

 ` The	three	basic	types	of	rocks	are	called: 
 
 
 
 

 ` Some factors that affect the type of soil that is formed are: 
________________________, _________________________, 
_______________________, and _______________________.
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A Note From the Author

This curriculum is designed to give students both solid science information and hands-on 
experimentation. The middle school material is geared toward fifth through eighth grades, and 
much of the information in the text is very different from what is taught at this grade level in 
other textbooks. This is a real science textbook, so scientific terms are used throughout. It is not 
important at this time for students to master the terminology, but it is important that they be 
exposed to the real terms used to describe science. 

For students, each chapter has two parts: a reading part in the Focus On Middle School Geology 
Student Textbook and an experimental part in the Focus On Middle School Geology Laboratory 
Workbook. In this teacher’s manual, an estimate is given for the time needed to complete each 
chapter. It is not important that both the reading portion and the experimental portion be 
concluded in a single sitting. It may be better to have students do these on two separate days, 
depending on the interest level of the child and the energy level of the teacher. Also, questions not 
addressed in the Teacher’s Manual may arise, and extra time may be required to investigate these 
questions before proceeding with the experimental section.

Each experiment is a real science experiment and not just a demonstration. They are designed to 
engage students in actual scientific investigation. The experiments are simple but are written the 
way real scientists actually perform experiments in the laboratory. With this foundation, it is my 
hope that students will eventually begin to think of their own experiments and test their own ideas 
scientifically.

Enjoy!

Rebecca W. Keller, PhD
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How To Use This Manual

Each chapter in this Focus On Middle School Geology Teacher’s Manual begins by providing 
additional information for the corresponding chapter in the Focus On Middle School Geology Student 
Textbook. This supplementary material is helpful when questions arise while students are reading the 
textbook. It is not necessary for students to learn this additional material since most of it is beyond 
the scope of this level. However, the teacher may find the information helpful when answering 
questions. 

The second part of each chapter in the Teacher’s Manual provides directions for the experiments in 
the Laboratory Workbook as well as answers to the questions asked in each experiment and review 
section. All of the experiments have been tested, but it is not unusual for an experiment to produce 
an unexpected outcome. Usually repeating an experiment helps both students and teacher see what 
might have occurred during the experimental process. Encourage the students to troubleshoot and 
investigate all possible outcomes. However, even repeating an experiment may not produce the 
expected outcome. Do not worry if an experiment produces a different result. Scientists don’t 
always get the expected results when doing an experiment. The important thing is for students to 
learn about the scientific method and to make observations, think about what is taking place, and 
ask questions.

Getting Started

The experimentation process will be easiest if all the materials needed for the experiment are 
gathered together and made ready before beginning. It can be helpful to have a small shelf or 
cupboard or even a plastic bin dedicated to holding most of the necessary chemicals and equipment. 
The following Materials at a Glance chart lists all of the materials needed for each experiment. 
An additional chart lists the materials by type and quantity. A materials list is also provided at the 
beginning of each lesson.
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Laboratory Safety

Most of these experiments use household items. Extra care should be taken while working with all 
materials in this series of experiments. The following are some general laboratory precautions that 
should be applied to the home laboratory:

 � Never put things in your mouth without explicit instructions to do so. This means 
that food items should not be eaten unless tasting or eating is part of the experiment.

 � Wear safety glasses while using glass objects or strong chemicals such as bleach.

 � Wash hands before and after handling all chemicals.

 � Use adult supervision while working with electricity, glassware, and knives, and while 
performing any step requiring a stove.
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Materials at a Glance

Experiment 
6

Experiment 
7

Experiment 
8

Experiment 
9

Experiment 
10

2 liter (2 quart) 
plastic bottle with 
cap, squeezable

warm water
matches

about 475 ml (2 cups) 
each: 

gravel 4 
sand 4 
dirt 
powdered pottery

       clay 3
water
6-8 Styrofoam cups, 

about 355 ml  
(12 ounce) size

pencil
marking pen
measuring cup, 

graduated
large bowl
scissors
stop watch or clock 

with a second 
hand (optional)

tape (optional)

pencil
pen
colored pencils
compass
small backpack
water bottle
notebook or extra 

paper (optional)

steel needle
bar magnet
slice of cork (such as 

from a wine bottle)
tape
medium size bowl
water
1 additional bar 

magnet (optional)

pencil
pen
colored pencils
imagination

Experiment 
1

Experiment 
2

Experiment 
3

Experiment 
4

Experiment 
5

pencil
pen
colored pencils
small jar
trowel
binoculars 

(optional)

pencil
pen
colored pencils
compass
small jar or 

container with lid
small items for 

treasure
trowel

mineral samples: 2 
calcite 
quartz 
feldspar 
hematite

several rocks 
collected by 
students

penny
steel nail
unglazed white 

ceramic tile 
(streak plate) 1

paper
scissors
marking pen
tape
vinegar or lemon  

juice (optional)
dropper bottle 

(optional) 1

various materials 
chosen by 
students to make 
model of Earth

ingredients to make 
brittle candy 
(see recipe in 
Chapter 5)

1 jar smooth 
peanut butter 
(or substitute 
whipped cream)

118 ml (1/2 cup) 
crushed graham 
crackers

—OR—
materials chosen by 

students to make a 
model volcano
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Materials at a Glance
By	Type

Equipment Materials Materials (cont.)

backpack, small
binoculars (optional)
bottle, dropper (optional) 1
bottle, plastic with cap, 2 liter 

(2 quart), squeezable
bottle, water
bowl, large
bowl, medium
compass
jar, small
jar or container, small—with lid
magnet, bar, 1-2
measuring cup, graduated
nail, steel
needle, steel
penny
scissors
stop watch or clock with a second 

hand (optional)
tile, unglazed white ceramic (streak 

plate) 1
trowel

Focus On Middle School Astronomy 
Laboratory Workbook

clay, powdered pottery, 475 ml 
(2 cups) 3

cork (such as wine bottle cork), one 
slice

cups, 6-8 Styrofoam, about 355 ml 
(12 ounce) size

dirt, 475 ml (2 cups)
gravel, 475 ml (2 cups) 4
items, various small—for treasure
matches
mineral samples: 2 

calcite 
feldspar 
quartz 
hematite

notebook (optional)
paper
pen
pen, marking
pencil
pencils, colored
rocks collected by students, several
sand, 475 ml (2 cups) 4
tape
vinegar or lemon juice, small 

quantity (optional)
water
water, warm

Experiment 4
various materials chosen by students 

to make model of Earth

Experiment 5
ingredients to make brittle candy 

(see recipe in Chapter 5)
1 jar smooth peanut butter (whipped 

cream can be substituted in the 
case of allergy to peanuts)

118 ml (1/2 cup) crushed graham 
crackers

—OR—
materials chosen by students to 

make a model volcano

Locations

backyard and/or park
library and/or internet
neighborhood

1 www.hometrainingtools.com — RM-TESTKIT, Mineral Test Kit (contains streak plate, dropper bottle, glass plate,  
 & more)

2  Obtain mineral samples from a local rock and mineral shop or
 www.hometrainingtools.com — RM-HARDNES, set of 9 minerals to go with Mohs scale of mineral hardness  

              (hematite not included)
3 Powdered clay — from art or hobby store. Can substitute wet clay if powdered clay can’t be found.
4 Gravel and sand — from your yard or a store that sells aquarium supplies

Note: Suppliers may discontinue items from time to time. For Materials List updates, go to 
www.gravitaspublications.com, click on the Services tab, and then the Resources link.
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Overall Objectives

This chapter introduces the field of science called geology, which is the branch 
of science concerned with the study of Earth. In this chapter, students will 
learn the difference between historical and physical geology, the importance 
of interpreting geological data, what geologists do when they study Earth, and 
the different branches of physical geology. 

1.1 Introduction

Most people take living on Earth for granted. Earth is our planetary home, 
but we don’t often refer to Earth as the place where we live. Discuss with your 
students why people may not think about Earth as “home.” For example:

• Telling someone where you live is a way to identify separate peoples, 
culture, and geography. Because everyone lives on Earth, calling 
Earth “home” is not a means of identification. It applies to everyone.

• We don’t easily observe other planets and have no daily experience 
of living on Earth compared to living on another planet—so we live 
in separate cities, states, provinces or countries, but not on separate 
planets.

• The Earth is so large that we don’t think about living on Earth as a 
planet in space. 

1.2 What Is Geology?

There are two main divisions of geology—physical geology and historical 
geology. Although this book will focus on physical geology, historical geology 
plays an important role in how we understand Earth and Earth’s history.

Explore with the students the difference between historical and physical 
geology. For example: 

• When a geologist takes a soil sample and does an experiment to 
determine the composition of the soil, is this physical or historical 
geology? (physical)

• When a geologist evaluates a soil sample to determine the age of 
the rocks, minerals, and organic matter, is this physical or historical 
geology? (both)

• When a geologist creates a narrative (story) about the origin of a 
soil sample, is this physical or historical geology? (historical)
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1.3 Interpreting Geological Data

Interpreting data is a basic task for scientists. Scientists, including geologists, 
collect data to understand the world around them. However, a collection of 
facts is not very useful in most areas of science. It’s important for scientists to 
interpret those facts and try to understand what they mean. 

Interpreting scientific facts is a human endeavor and, as such, is subject to 
human bias. Each human has a set of ideas, beliefs, values, and experiences 
that create a framework or lens through which to interpret everything. This 
framework or lens is called a worldview.

Because no two humans have identical ideas, beliefs, values, and experiences, 
no two humans have identical worldviews, and scientists are no exception. 
Our scientific understanding of the world around us is enriched by the 
differences in worldview between individual scientists and groups of 
scientists, but these differences in worldview also cause disagreements.

One major disagreement in the area of geology is the disagreement over the 
age of the Earth. This text will not address the age of the Earth and will not 
discuss different narratives about the historical age of the Earth. However, 
it is important for students to be aware that disagreements exist, and that 
scientists from different worldviews can and do interpret scientific data in 
different ways.    

1.4 Why Study Earth? 

Studying Earth is an important task for humans. In order to better live on and 
take care of our home planet, we should do all we can to understand it.  

Have the students discuss how studying Earth can help us live better lives and 
take better care of Earth. For example: 

• How might knowing about rainfall help us grow food or 
establish cities? 

• How might knowing about weather patterns help us prepare for 
hurricanes or snow storms? 

• How might knowing about earthquakes help us build better 
buildings? 

• How might studying the Earth’s atmosphere help us protect 
delicate forests or the ocean? 
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1.5 What Do Geologists Study?  

This section discusses several different branches of geology. Geology is not 
just one discipline, but a group of subdisciplines that focus on different 
aspects of Earth. 

These subdisciplines include: 

• Geochemistry—the study of the chemical makeup of Earth’s 
rocks, minerals, and soils. 

• Structural geology—the exploration of how the Earth is arranged 
and how mountains, valleys, glaciers, etc. are formed. 

• Resource geology—the research of natural resources such as gas, 
oil, and coal.  

• Environmental geology—the branch of geology that explores how 
humans impact the Earth’s environment.

Discuss with your students how these various branches of geology work 
individually and as a collective to help us understand Earth. 

1.6	Geology	and	the	Scientific	Method		

Geology is a science and utilizes the scientific method in the study of Earth. 
The scientific method is a way of organizing research in a series of steps that 
help scientists draw valid conclusions about their observations. 

The scientific method has 5 major steps:

• making observations 
• formulating hypotheses
• performing experiments
• collecting results
• drawing conclusions

One difficulty with geological research is the fact that many of Earth’s 
features change slowly over long periods of time. For this reason, designing 
experiments can be challenging. Many things can happen to disrupt an 
established research program. For example, sudden changes like earthquakes 
can cause drastic changes very quickly and without warning, disrupting some 
long term experiments. 

For this reason, many geological conclusions are a mixture of physical 
and historical geology. Geologists observe physical features and create 
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historical narratives describing those features. This combination of physical 
observations and historical narratives forms what can be thought of as a 
scientific map.

A scientific map can be described as the scientists’ best description of a 
particular area of study and is based on observations, data collected, and 
how well the data fit into a particular historical narrative. Scientific maps do 
change over time, and it’s important that students understand that geology is 
a dynamic discipline where scientists disagree over what data mean and how 
to incorporate both physical and historical data into a valid description of 
Earth and Earth’s processes. 

1.7 Summary

Review the summary points of this chapter with the students.

• Geology is the scientific discipline concerned with what Earth is 
made of, how it is put together, and how it changes over time.  

• There are two broad categories of geology—physical geology, and 
historical geology. 

• Physical geology is concerned with what Earth is made of, how 
it is put together, and its dynamic features. Historical geology is 
concerned with the history of Earth, how it came into being and 
how it has changed over time.

• There are several different branches of geology including 
geochemistry, structural geology, resource geology, and 
environmental geology. 

• The scientific method is used by geologists to study Earth. The 
five steps of the scientific method include: making observations, 
formulating hypotheses, performing experiments, collecting results, 
and drawing conclusions.  
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In this experiment students will 
explore their local world—the world 
around them.

Have the students read through the 
experiment and look through the 
experimental steps. 

Discuss possible objectives for this 
experiment. Some suggestions are:  

• To learn more about the 
place where I live. 

• To better understand my 
hometown, city, etc. 

• To observe my surroundings 
and find out more 
about Earth through my 
observations.   

Discuss possible hypotheses for 
this experiment. Have the students 
discuss what they think they might 
learn as a result of observing where 
they live. Some suggested hypotheses 
are:   

• By making observations 
I will better understand 
where I live.  

• By making observations I 
can understand how where I 
live changes over time.

• I will be able to assemble a 
list of features that describe 
where I live. 

In the boxes provided in the 
Experiment section, students can 
write about or draw what they see.

Experiment 1: Observing Your World      Date:

Objective

Hypothesis

Materials
 ` pencil, pen, and colored pencils
 ` small jar
 ` trowel
 ` binoculars	(optional)

Experiment
	 Step	outside	your	front	or	back	door	and	walk	until	your	feet	are	on	

some type of ground (dirt, grass, or concrete). 

	 Observe	where	you	are.	Are	you	in	a	city?	Are	you	in	the	country?	
Use	the	space	below	to	draw	or	write	what	you	see.	
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Have the students observe geological 
features that are nearby. If binoculars 
are available, have the students use 
the binoculars to see the details of 
geological features they observe. 

In the box provided, they can write or 
draw what they see. 

Using the small jar and a trowel, have 
the students collect a sample of dirt. 
Encourage the students to examine 
the dirt carefully, noting color, 
texture, and the presence of organic 
matter. 

	 Observe	any	geological	features	near	you.	Do	you	see	mountains?	
Do you see lakes or rivers? Do you see the ocean? Do you see other 
geological	features?	Record	what	you	are	observing.	

 Collect a small sample of dirt. (If you live in the city, walk to a park 
or  some other place where you can collect a dirt sample.)

	 Observe	the	dirt	sample.	Is	it	light	in	color?	Dark?	Does	it	contain	
small rocks? Large rocks? Does it have any organic matter (living 
things,	such	as	grass	or	bugs)?	Record	what	you	observe.
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Have the students observe any 
man-made structures nearby. These 
can include things such as homes, 
roads, buildings, parks, fences, and 
utility poles. 

Have the students explore any 
dynamic features near their home 
that may have changed how the area 
looks. For example, heavy rains or 
snowmelt runoff might have caused 
erosion. 

	 Observe	any	man-made	structures.	Do	you	see	buildings?	Roads?	
Bridges?	Other	man-made	structures?	Record	what	you	see.

	 Observe	any	dynamic	features	in	your	area	including	the	weather.	
Do you get earthquakes? Do you live near a volcano? Does it rain 
frequently, or do you get very little rain where you live? Do you have 
tornadoes, hurricanes, or severe snow storms? 
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Have the students explore the history 
of their home. Have them research 
when their house was built, when 
their city was founded, or when the 
land surrounding them became farms 
or industrial parks. 

	 Think	about	the	area	in	which	you	live.	What	is	its	history?	How	
long has it looked the way it looks today? If you are in a city, how 
long	has	the	city	been	there?	What	do	you	think	it	looked	like	
before	there	were	buildings,	roads,	or	other	structures?	Write	your	
observations	below.	
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Have the students use the chart 
to  assemble all of the information 
they’ve collected. 

Results

Assemble	your	data	in	the	chart	below.

Geological 
Features

Soil Type

Man-made 
structures

Dynamic 
Processes

Weather

History

Data Describing Where I Live
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Have the students use the data they 
have collected to write a narrative 
describing the area where they live. 
Have them think about how they 
would describe the area so that 
someone who has not seen it could 
imagine it.

Conclusions

Imagine	you	met	someone	from	the	planet	Alpha	Centauri	Bb.	They	have	
never	been	to	Earth,	and	they	ask	you	what	Earth	is	like.	Using	the	data	
you	have	collected,	write	a	narrative	(story)	describing	where	you	are	from.	
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Review

Define	the	following	terms:

(Answers may vary.)

geology       the study of Earth 

physical geology     the study of the chemistry and physics of Earth 

historical geology     the study of Earth in order to create a story about    
 

Earth’s
 
origins

geochemistry      the study of the chemistry of Earth 

structural geology       the study of Earth’s internal structure, form, and   
 

arrangement of rocks

environmental geology      the study of environmental changes caused by  
  

human activity

resource geology       the study of Earth’s natural resources such as gas,   
 

oil, and coal

worldview        the way someone sees the world
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Overall Objectives

In this chapter students will begin to explore the Earth by learning about the 
types of materials that compose it—minerals, rocks, and soils. 

3.1 Introduction

In this section students are introduced to the concept of Earth having a crust, 
or outer layer, which  is made of minerals, rocks, and soils. There is more 
discussion about the crust in Chapter 4.

Have the students think about the ground and some of the ways in which 
we use the ground—for example, when building houses and roads, growing 
plants, raising animals, or driving cars. Have the students think about 
different types of ground they know about. Use the following questions to 
guide the discussion. There are no right or wrong answers.

• When you go outside, what type of ground do you find? 

• Is the ground hard or soft? Rocky or sandy? 

• When you think about what types of ground people use to put 
roads or buildings on, does the type of ground matter? 

• What type of ground do you think is at the top of Mount 
Everest? 

• What type of ground to you think is below the ocean? 

• Can plants grow in any type of ground? Why or why not?  

3.2 Minerals

In this section students are introduced to minerals, the building blocks 
that make up the Earth’s crust. The study of minerals is called mineralogy. 
Geologists define minerals as materials that: 1) are naturally formed, 
2) are solid, 3) are inorganic (not containing carbon), and 4) have an 
organized internal structure. Only materials that meet these criteria are 
considered minerals. Synthetic diamonds and other useful materials produced 
by man-made chemical means are not considered to be minerals. Substances 
that have most of the characteristics of a mineral but don’t have an organized 
internal structure are also not minerals but are called mineraloids. Examples 
of mineraloids include opals and obsidian (volcanic glass).

The majority of rock-forming minerals are silicates. A silicate is an oxygen-
silicon compound with four oxygens bonded to one silicon in a tetrahedral 
shape. Silicon has a smaller atomic radius than oxygen which means that the 
silicon atom is smaller in size. It sits in the middle of the tetrahedron.  
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Silicate is the building block of many minerals, and it joins to other silicate 
molecules, creating chains. These chains can be single, double, or sheets. 

• Single chain silicate minerals include augite, jadeite, and 
rhodonite. 

• Double chain silicate minerals include hornblende and 
riebeckite (asbestos). 

• Sheets of silicates make up the mica group of minerals. 

Minerals that do not have silicate as the main building block are called  
non-silicate minerals. Some examples of non-silicate minerals are dolomite, 
calcite, and halite.

Optional: Open Inquiry

These questions are meant for open discussion and further exploration, 
so answers are not provided. Allow students to use the local library or 
internet to research the ideas they find interesting. 

Have the students compare silicon to carbon. Silicon is the building block 
of rocks and minerals—inorganic matter. Carbon is the building block 
of plants and animals—organic matter. Yet silicon sits just below carbon 
on the periodic table and has similar chemical properties. Both carbon 
and silicon have four valence electrons and typically form four bonds. 
Many carbon compounds, such as CO2 and CH4 have silicon derivatives. 
But carbon is the building block of life and silicon is not. Guide student 
discussion with the following questions. 

• Why do you think carbon is the building block of living things 
and silicon is the building block of non-living rocks and 
minerals?

• Do you think silicon-based life could exist ?  Why or why not? 
• Do you think the “rules of chemistry” apply for the entire 

universe? Why or why not?

Line drawing of a tetrahedral 
shape. The oxygens occupy the 
corners of the tetrahedron and 
silicon sits in the middle.  

Space-filled model showing the 
tetrahedral shape of silicate. 
The four oxygens surround the 
silicon center.  

Single chain    Double chain

Sheet
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3.3 Rocks

The three main types of rock are:

• igneous
• sedimentary
• metamorphic

Engage the students in a discussion about the three basic types of rock and 
how they are classified. Guide discussion with the following questions:

• The earth’s crust is made mostly of which type of rock?   
igneous rock

• How do igneous rocks form?  
from molten magma that cools

• What is the main chemical compound in magma? 
silicate

• What elements is the chemical compound silicate made of?  
silicon and oxygen

• What are sedimentary rocks?  
rocks made from particles of igneous and other rocks and 
debris

• How are sedimentary rocks formed?  
by weathering (detrital sedimentary rocks) and chemical 
processes (chemical sedimentary rocks)

• What is a metamorphic rock? 
a rock that has undergone a transformation, or change

• What are three processes that create metamorphosis for rocks? 
heat, chemical reactions, and pressure

Help the students understand the basic differences between the three types 
of rock. Review the table and discuss how these types of rocks are similar or 
different. Discuss the types of textures of the three types of rocks. Discuss 
how it might be challenging to determine the difference between a layered 
sedimentary rock like shale and a foliated metamorphic rock like slate.

3.4 Testing Rocks and Minerals

In this section and in the experiment for this chapter, students are introduced 
to some of the tests that geologists perform in the field or laboratory to help 
identify minerals. In addition to the scratch and color tests, geologists also 
look at other identifiers, such as the texture of the sample, the shape of the 
crystals, whether or not it fluoresces, and if it is magnetic. 
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Tests can also be performed to see what characteristics a sample shows when 
it is broken. If the sample that is broken shows cleavage, it will break along 
a flat surface. If it fractures, it will have a conchoidal (shell-shaped) surface 
or an uneven surface. By putting together all the results of different tests, 
geologists are able to identify minerals.

Have the students look at the two Mohs scale of hardness charts in this 
section of the textbook. Guide discussion with questions such as the 
following:

• Do you think you could use your fingernail to scratch test calcite? 
Why or why not? 
No. Calcite is harder than a fingernail. 

• Which do you think is harder, calcite or quartz? Why? 
Quartz. It has a higher number on the Mohs scale.

• Will quartz scratch orthoclase? 
Yes.

• Could you do a streak test for the color of topaz? Why or why not? 
No. Topaz is harder than the streak plate and would not leave a 
color streak.

3.5 Soils

The third material that makes up Earth is soil. The technical term for soil is 
regolith (from the Greek—rhegos means blanket, lithos means stone).

Soil covers most land surfaces and is the interface between life and rock. That 
is, living matter does not grow in rock, but in soil. Soil is composed of both 
rock particles and organic material, together with air and water. Although 
soils vary in composition, all soils contain rock particles, organic material, air, 
and water. Soils in which plants grow well typically have 25% air, 25% water, 
5% organic matter, and 45% mineral matter.

The type of soil depends on the parent material—the rocks and minerals that 
break up into the smaller pieces that form the mineral matter of the soil. 

Lead a discussion about different types of soil. Depending on where the 
student lives, the soil may or may not be very good for growing plants. 
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3.6 Summary

Review the summary points of this chapter with the students.

• Earth’s surface, or crust, is made of rocks, minerals, and soil.

• There are certain criteria that a material must meet in order to 
be considered a mineral:

1) It must occur naturally.
2) It must be a solid.
3) It must be inorganic (not carbon-containing).
4) It must have an ordered internal structure of atoms.

• There are eight elements that make up the majority of rock-
forming minerals: oxygen, silicon, aluminum, iron, calcium, 
potassium, sodium, and magnesium.

• Rocks can be divided into three basic types:  
igneous, sedimentary, and metamorphic.

• Soil taxonomy is a system used to classify soils according to 
their properties.
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In this experiment students will learn 
how to test for different minerals 
using Mohs scale of mineral hardness 
and the streak test. Both of these 
tests are typical field tests geologists 
employ when trying to determine 
the mineral composition of various 
rocks.

Students will first experiment with 
using the field tests on known 
minerals and then try to determine 
if rocks from their yard or nearby 
contain any of the minerals they 
tested in the first part of the 
experiment.  

Have the students read the entire 
experiment and then help them write 
an objective. 

Some suggestions are:

• To determine what minerals are 
in my backyard.

• To test rocks for the minerals 
calcite, quartz, feldspar, and 
hematite. 

• To learn how to use field tests to 
determine which minerals are in 
rocks. 

Help the students write a hypothesis. 
The hypothesis should be specific and 
can be about their backyard rocks or 
the known minerals they test.

Some suggestions are:

• Rocks in my backyard contain 
quartz.

• Rocks in my backyard do not 
contain quartz. 

• Feldspar is harder than calcite.

• Quartz is softer than hematite. 

Experiment 3: MINERAL PROPERTIES     Date:

Objective

Hypothesis

Materials

 ` known mineral samples:
 calcite  feldspar 

quartz  hematite
 ` several	rocks	from	your	backyard	or	near	your	home	 

(Have the students collect rocks that look different from each other.)
 ` penny
 ` nail
 ` unglazed white ceramic tile (streak plate)
 ` paper
 ` scissors
 ` marking pen
 ` tape

Experiment	—	Part	1

	 The	hardness	of	a	mineral	is	determined	by	its	resistance	to	being	
scratched.	The	Mohs	scale	of	mineral	hardness	lists	the	relative	
hardness	of	ten	common	minerals	as	well	as	various	objects	that	can	
be	used	in	scratch	testing	minerals.	

 Test the hardness of the known mineral samples shown in the 
materials	list	above	by	using	the	objects	listed	in	the	Mohs	hardness	
scale	on	the	next	page.	Fill	in	the	chart	on	the	next	page	with	your	
results.
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Using the Mohs hardness scale 
provided in the Laboratory Workbook, 
have the students test each of the four 
known minerals for hardness. 

The way to use the scale is as follows:

• If a fingernail is able to scratch 
the mineral, the hardness is 
below 2.5. 

• If a fingernail is not able to 
scratch the mineral, but a copper 
penny does, then the hardness is 
between 2.5 and 3. 

• If a copper penny cannot scratch 
the mineral but a steel nail can, 
then the hardness is between 3 
and 5.5.

• If a steel nail cannot scratch 
the mineral but an unglazed 
ceramic plate can (the mineral 
leaves a “streak”), then the 
hardness is between 5.5. and 6.5.

• If the mineral is not scratched 
by the ceramic plate (does not 
leave a streak) then the mineral 
is harder than 6.5. 

Have the students record other 
observations, such as size and color 
of the mineral samples. Also, have 
the students note any crystalline 
properties. It is important for 
students to record what they actually 
observe even if it’s not what they 
think the “right” answer would be.

Typical hardness values are:

• Calcite:  3

• Quartz:  7

• Feldspar:  6

• Hematite:  5-6

Results

Mineral Name Hardness Notes

calcite might be between 
3 and 5

could not scratch with fingernail, 
could not scratch with penny, 

could scratch with nail, 
looks white and sort of shiny

quartz more than 6.5
very hard, could not scratch, 

has a shiny surface with flat sides 
and a point at one end

feldspar 6
I think the streak plate scratched 

it but the steel nail did not; 
has an irregular surface

hematite 3.5-5
it scratched the penny and the 

nail scratched it, 
looks gray and lumpy

Object Hardness

fingernail 2.5

copper penny 3

steel nail 5.5

streak plate 6.5

Mohs Scale of Mineral Hardness

(Answers will vary.)
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Using the ceramic streak plate, have 
the students record the color streak 
left by the mineral. To determine 
the color streak, they will take each 
mineral and scrape it across the 
streak plate. The color left on the 
plate is the “color streak” of the 
mineral. 

The color streak can be different 
from the color of the mineral sample 
as a whole. If this occurs, have the 
students note any differences. 

You can also have the students try 
testing the different samples with 
vinegar or lemon juice (acids) to 
see if a chemical reaction occurs. A 
dropper bottle can be used to apply 
the acid. They might try using both 
vinegar and lemon juice to see if 
there is a difference.

Experiment	—	Part	2

 Do a streak test for each of the known minerals. Take each mineral 
sample	and	rub	it	firmly	across	the	streak	plate.

Results

 Record the streak color of each mineral sample.

 (Answers may vary.)

Mineral Name Streak Color Notes

calcite white it left a white powder on the 
streak plate

quartz
did not make a 

streak it scratched the streak plate

feldspar white it left a white powder on the 
streak plate

hematite reddish the streak color is red but the 
rock is gray
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Using the hardness test and the streak 
test, have the students see if they can 
determine whether any of the known 
minerals they tested can be found in 
the rocks they have collected from 
their backyard or other local source. 

They may or may not be able to 
determine whether the minerals 
they tested are in the rocks they’ve 
collected. 

Based on the streak test and color 
test, have the students guess if any of 
the minerals are in their local rocks. 

Other minerals can be tested if 
desired. You can find minerals at 
a local rock and mineral store or 
order them online from any rock and 
mineral source.

Experiment	—	Part	3

	 Using	paper	and	tape,	label	the	rocks	you	collected	from	your	yard	or	
near	your	house.	Use	a	different	number	to	identify	each	rock.	Record	
the	numbers	in	the	following	chart.

	 Using	the	Mohs	scale	of	mineral	hardness,	do	a	scratch	test	to	find	
out the hardness of each unknown sample. Record your results.

 Do a streak test for each of the unknown samples and record your 
results.

Results

Rock # Hardness Streak Color Notes
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First, have the students discuss the 
different minerals they tested. 

• Was calcite harder than quartz?

• Was quartz harder than 
feldspar? 

• Was feldspar harder than 
hematite?

Next, have the students discuss the 
streak test.

• Were any of the mineral samples 
a different color than their 
streak? Why or why not? 

Have them record their conclusions.

Conclusions	—	Part	1

By	using	the	Mohs	scale	of	mineral	hardness,	the	streak	color	test,	and	your	
results	in	Part	1	and	Part	2	of	the	experiment,	were	you	able	to	determine	
the type of mineral or minerals that are in the rocks you collected near 
your home? Why or why not? Record your conclusions.
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Conclusions	—	Part	2

The	hardness	test	using	the	Mohs	hardness	scale	and	the	streak	test	are	
“subjective”	tests.	That	is,	the	outcome	may	vary	depending	on	the	type	
of ceramic plate used for the streak plate, the type of nail or penny, and 
individual interpretations of streak color.

Another way to test for the type of mineral is to use chemical analysis. An 
acid	test	uses	hydrochloric	acid	to	test	for	carbonate.	Minerals	containing	
calcium	carbonate,	such	as	calcite,	will	effervesce	(bubble	or	foam)	when	
acid is used to create a chemical reaction. Do you think this is a more 
objective	type	of	test?	Why	or	why	not?	Write	your	answers	below.	

The second part of the Conclusions 
section asks the students to consider 
the subjective aspects of the hardness 
test and the streak color test. They 
are subjective in that one person 
might see a slightly different color or 
observe a different hardness for the 
same mineral than another person or 
objects used for testing might vary 
in actual hardness. Have the students 
think about how the subjectivity of 
the test might change the results.

An objective test  is one where the 
observers’ opinions may matter less, 
though this is not always the case. 
Have the students discuss whether or 
not chemical analysis might be more 
objective and less subjective than 
either the hardness test or streak test. 
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Review

Answer the following:

 ` In	order	to	be	considered	a	mineral,	a	material	must: 
          occur naturally               ,                be a solid                         , 
                 be inorganic                 , and      have an ordered arrangement   
   of atoms                                     .

 ` The eight chemical elements that make up the majority of rock-
forming minerals are: 
 
 
 
 
 
 
 
 
 
 
 
 

 ` The	three	basic	types	of	rocks	are	called: 
 
 
 
 

 ` Some factors that affect the type of soil that is formed are: 
          parent material               ,               climate                              , 
               time                          , and          topography                      .

oxygen

silicon

aluminum

iron

calcium

sodium

potassium

magnesium

igneous

sedimentary

metamorphic
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FOCUS ON MIDDLE SCHOOL GEOLOGY LESSON PLAN

Overview
Teaching Real Science-4-Kids is as easy as 1-2-3. 

1. Introduce content.

2. Perform an experiment.

3. Make connections. 

RS4K comes in easy-to-use modules that focus on a 
particular subject. Each subject module is designed to 
introduce your child to one of the foundational building 
blocks of science. Once your child has been introduced 
to these foundational subjects, he or she can build their 
science education from the ground up, understanding, 
mastering, and quickly learning new science information. 

The lesson plan
This is a weekly lesson plan that will walk you through the 
middle school curriculum. There are 20 weeks of instruction 
for each subject module. You can teach the 20 weeks in one 
semester or one year depending on the age of your child. 

You decide how fast or slow to go with your child.  If you 
are not sure about the pace, start slowly. It is better that 
your child learns fewer “facts” with more understanding 
than be overwhelmed by too much information. You also 
don’t want to slow down an advanced learner. Here is a 
suggested guideline.

 ♦ Age 10-11: a subject module (20 weeks) in one year. 

 ♦ Age 12-13: a subject module in one semester, combining 
two weeks of the Lesson Plan into one week of study.

Each week is divided into three sections: content, experiment, 
and connections.  

1. The content directs your child to learn the scientific “facts” 
in each subject. 

2. The experiment allows your child to learn the steps of the 
scientific method. 

3. Connections between science and language, history, 
philosophy, technology, and art are explored. 

You can modify the lesson plan as desired. There is no 
“wrong” way to teach science. Let your child explore, 
investigate, ask questions, examine, and observe everything 
they find interesting. The middle school age group is about 
bringing what they’ve learned through experience and play 
into a formal scientific framework.  

In the Connections section of this Lesson Plan, there are many 
suggestions for additional study meant to engage you and 
your child in further explorations of science. These are open 
inquiry questions, so don’t worry about trying to form “right” 
answers. Instead, these are suggestions for exploration, and 
exploration is the first step in learning. 

Every chapter has been aligned to the National Science Standards. 
(taken from the National Science Education Standards (1996) and the  
Framework for K-12 Science Education (2012) National Academies Press)

Before you begin
 ♦ Open the teacher’s manuals for the subject modules 

you have purchased. 

 ♦ Look at the materials list for each subject module. 

 ♦ Using a large container or bin, collect the non-
perishable items from the lists. Organize the items in 
your container. This will help you be prepared for the 
experiments for each subject module. 

 ♦ Look through this lesson plan which is easy to use and 
will help you organize your child’s study.  

Need Help?
We are here to help you! 

We have several support options available. 

If you like online communities, we have a Yahoo group that 
discusses experiments and ideas and even provides contacts 
for resale of RS4K curriculum. 

http://groups.yahoo.com/group/RealScience4Kids/

RS4K has a Facebook Fanpage where you can meet other 
RS4K users and ask questions directly to Dr. Keller. 

http://www.facebook.com/rebecca.w.keller

You can email us and talk to our friendly staff who will be 
happy to help you with any questions you might have.  

office@gravitaspublications.com



Week Chapter

Experiment

Connections

DAY 1

DAY 2

DAY 3

DAY 5

Notes

DAY 4

2 | Real Science-4-Kids

Content Have your child read Chapter 1. Allow open discussion and let your 
child ask questions. Explore questions using the internet or library. 

Have your child perform Experiment 1:  Observing Your World. 

Use the additional information in the Teacher’s Manual to guide the 
experiment.

Discuss the word hypothesis. Have your child do an internet or 
library search and write the meaning of this word and where it 
came from (etymology).

Language

Th ere are diff erent ideas about the origin of Earth. What are some 
of the diff erent ideas about how Earth was formed?

History

Who were some of the ancient Greek philosophers who came up 
with the fi rst basic concepts of geology? What were their ideas and 
how did their ideas diff er?

Philosophy

1 1   What Is Geology?



Experiment

Connections

DAY 1

DAY 2

DAY 3

Review DAY 5

Standards

DAY 4

 FOCUS ON MIDDLE SCHOOL GEOLOGY LESSON PLAN | 3

Week Chapter

Discuss the conclusions from Experiment 1. 

Discuss and perform any modifi cations for the experiment.

Imagine you are a geologist going out to study rocks, dirt, and 
landforms. What kinds of technology do you think you might want 
to take with you? Could you carry these things with you on a hike?

Technology

Exam. 

Have your student take the Chapter 1 quiz online or print it out.

How do you think an artist’s worldview aff ects the creation of 
art? Th ink of or research a point of view diff erent from your own 
and create a work of art using that worldview. You might create a 
performance piece, painting, video, graphic novel, or other art form.

Art

Have your student critically evaluate all they have learned 
this week. How does all of this information contribute to our 
understanding of geology?  

Critical Thinking

2 1   What Is Geology?

Science as Inquiry - Content Standard A

Th ink critically and logically to make relationships between evidence and explanations. 

Earth/Space Science - Content Standard D

Develop an understanding of the earth system.

Science and Technology - Content Standard E

Science and technology are reciprocal. Science helps drive technology and technology is essential to 
science.

History and Nature of Science - Content Standard G

Science has a history, and people have been studying nature through science for a long time. 

From the National Science Education Standards (1996) and the  Framework for K-12 Science Education (2012) National Academies Press. 
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Week Chapter

Experiment

Connections

DAY 1

DAY 2

DAY 3

DAY 5

Notes

DAY 4

4 | Real Science-4-Kids

Content

What are some viewpoints of agricultural philosophy? What are 
your thoughts about these views? Do you think some points are 
valid and some are not? Why or why not? 

Philosophy  

Discuss the word tetrahedron. Have your child do an internet or 
library search and write the meaning of this word and where it 
came from (etymology).

Language

What is the history of the use of the word organic to refer to 
molecules that contain carbon? What is the history of organic as it 
applies to a type of food? Are the word usages related?

History

5 3   Rocks, Minerals, and Soils

Have your child read Chapter 3. Allow open discussion and let your 
child ask questions. Explore questions using the internet or library. 

Have your child perform Experiment 3:  Mineral Properties. 

Use the additional information in the Teacher’s Manual to guide the 
experiment. 



Experiment

Connections

DAY 1

DAY 2

DAY 3

Review DAY 5

Standards

DAY 4

 FOCUS ON MIDDLE SCHOOL GEOLOGY LESSON PLAN | 5

Week Chapter

Th ink about why it might be of value for someone to have a soil 
test done. Look up what tools might be used, what data might be 
obtained, and how the data might be used.

Technology

How would a landscape artist use rocks and minerals diff erently 
from a sculptor? What other types of artists might use rocks and 
minerals? Create your own art work using rocks and minerals as art 
materials.

Art

Have your student critically evaluate all they have learned 
this week. How does all of this information contribute to our 
understanding of rocks, minerals, and soils?  

Critical Thinking

6 3   Rocks, Minerals, and Soils

Discuss the conclusions from Experiment 3. 

Discuss and perform any modifi cations for the experiment.

Exam. 

Have your student take the Chapter 3 quiz online or print it out.

Science as Inquiry - Content Standard A

Science advances through legitimate skepticism. Asking questions and querying other scientists’ 
explanations is part of scientifi c inquiry.

Earth/Space Science - Content Standard D

Soil consists of weathered rocks and decomposed organic material.

Science and Technology - Content Standard E

Science and technology are reciprocal. Science helps drive technology and technology is essential to 
science.

History and Nature of Science - Content Standard G

Scientists formulate and test their explanations of nature using observation, experiments, and models.  

From the National Science Education Standards (1996) and the  Framework for K-12 Science Education (2012) National Academies Press. 
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Optional Study Folder Cover 1       ii 

 

Chapter 1  What Is Geology?                  1 

                               Note Flappers 1.3A and 1.5A    1a 

 

Chapter 2      Geologists’ Toolbox     2 

   Note Flappers 2.2A and 2.3A              2a 

 

Chapter 3   Rocks, Minerals, and Soils—Part A   3a 

    Rocks, Minerals, and Soils—Part B   3b 

 

Chapter 4  Earth’s Layers—Part A               4a 

   Earth’s Layers—Part B                 4b 

 

Chapter 5  Earth’s Dynamics—Part A     5a 

   Earth’s Dynamics—Part B    5b 

 

Chapter 6  The Atmosphere—Part A       6a 

   The Atmosphere—Part B                                          6b 

                               The Atmosphere—Part C                 6c 

 

Chapter 7  The Hydrosphere—Part A     7a 

   The Hydrosphere—Part B     7b 

 

Chapter 8  The Biosphere—Part A     8a 

   The Biosphere—Part B     8b 

                               The Biosphere—Part C                                             8c                                       

 

Chapter 9  The Magnetsphere—Part A    9a 

   The Magnetsphere—Part B    9b 

 

Chapter 10  Earth as a System—Part A    10a 

   Earth as a System—Part B    10b 

     

Focus on Middle School Geology 



 

 

This study folder is an aid to help you memorize key words/terminologies and 

definitions.  To use this guide simply write the missing word(s) in the empty 

spaces within each sentence.  Some definitions require more description which 

may need to be in the form of a sentence defining the word(s).  Some sections  

of the chapter ask you to draw pictures and label them.  To assemble the Study 

Folder, begin by cutting out each Student Chapter Note section along the line  

labeled                           then glue that cut out page onto one of the sections of 

your manila folder provided in this kit.  Use the front and back of the tri-fold 

folder. (Note: If you downloaded this file, you will need to purchase two manila folders  

separately.)  Some pages have Note Flappers and some have Book Flappers      

associated with them, and these flappers will be cut out individually. Simply 

match the TAB number or LABEL on the Note/Book Flapper with the TAB 

number or LABEL on the chapter page.  There are some Note Flappers that 

STACK on top of each other in some chapters, and these will be labeled as  

such.  The kit contains two manila folders, the student note pages and a teacher’s  

answer key.  The Student Chapter Note sections 1-5 will be glued onto one  

folder and chapters 6-10 onto the second folder.  Each tri-fold folder will  

provide FIVE sections to glue the Student Chapter Note sections onto. 

                      Remember this is YOUR personal Study Folder.   

             Make as many notes in it as you like.  Have fun learning! 

CUT HERE 

Open your manila folder flat. 

Now make two NEW folds about 
1/3 away from the center fold. 

ce
n

te
r 

ce
n

te
r 

Fold here 1/3 from center 

Original center fold 

Glue one cut out Student Chapter 
Note section to one of the FIVE 
folded sections.  Use both sides. 

We recommend only gluing one Student Chapter 
Note section at a time as it is being discussed. 
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 Greek Word roots       Definitions 

       Geology is the                          of 

                                                                                     

CHAPTER 1:  WHAT IS GEOLOGY? 

1 

1.2A 
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1.6A 

 … examines the _______________ and ______________ nature of Earth   

 and also the processes that operate on and inside Earth.    

    … examines the _________of Earth and incorporates biology, chemistry,           
     and physics in an attempt to create a chronological narrative, or story,   
     about how the Earth came into being and how it has changed over time. 

1.2C 

1.2D 

It is not incorrect for presuppositions to be used in 
 science, and scientists do use them all the time. 

Disagreements in science are a vital part of scientific  
investigation and should be encouraged because they can       
lead to new  ideas and new ways of thinking about  
observations. 

1.3C 
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          In the science of geology Earth itself is often the ___________________. 
Because things can happen very _______________ on Earth, designing 
________________ and collecting ____________ can be _________________.  
For this reason, ___________________ address many questions about 
_______________ by observing features in __________ or landscapes, 
collecting _________samples, and using _______________equipment, 
among other things.   

1.6B 

   Focus On Middle  
    School Geology  

“                                                                                      ”                                                

                                is a science that focuses on bringing about a better 
understanding of the                                        and                                          of  
                                           ,    the planet we live on. 



 

 

 

C
U

T
 H

E
R

E
 

T
A

B
  

1
.3

A
 

Note Flappers for Chapter 1 
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Tell an adult  the name of a geologist who studies  
environmental changes caused by human activities. 
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CUT HERE 

                                                  has        parts. One part is collecting  
 scientific data through ____________________________ and    
 ____________________.  The second part is to find out what  
the data mean, and this is called  _________________________. 
 

.     

1.5A 

 The branch of geology involved with the study of the Earth’s     
  internal structure, form, and arrangements of rocks. 

 

 The branch of geology involved with the study of natural  
 resources such as oil, gas, and coal. 

in science, the use of ______________ to draw _____________________,  
formulate ___________________, and develop_______________________   
laws and  principles 

               Geologists study the ___________________________. 

  Write the names of three branches of geology below. 

1 

2 

Cut out each Note Flapper individually, then glue it on the Chapter 1 page,  
matching the TAB number(s) and the “GLUE TAB HERE” label(s). 

1.3A 

1.5B 

          Because                     is a human endeavor, the 
 interpretations  of scientific _________________ are subject to 
human bias and _________________________________. 

an _____________________ based on  preexisting  ________________ or 
previous ___________________________________  

                                      1.5C 

CUT HERE 

 CUT HERE 
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Parent’s Initials:   

1.3B 

 The study of the chemistry of Earth. The Earth is made of  
 atoms and molecules, just like all matter, and geochemists      
 study the specific types of atoms and molecules that form Earth. 
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3a 

      What is the outermost layer of  the Earth called? 

 

 

Why are plastic toys not minerals? 

Why are trees not minerals? 

3.2C 

1 

  List the eight chemical elements that make up rock-forming minerals: 

  Focus On Middle  
   School Geology 

3.1 

3.2A 

4 

5 6 7 8 
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Why is ice not a mineral? 

3.2B 

 

 

 

 

                    

           
 

 

3.2D 

S________ contain the chemical compound s_________, 

which  is an o_______-s________ compound that has four 

o_________ bonded to one  s__________ in a t____________ shape.  

(A t_____________ is a solid geometric shape that has f____ sides.) 

 

3 

              
1 It must be                

     In geology, in order for a material to be considered  
     a mineral, it must meet the following criteria: 

          r 
           

2 It must be a  

           

           
4 

3  It must be                               , meaning it does not  

 It must have an internal                                 or 

 organization of the  

side view                                                       top view 

Draw the side view and top view of one silicon atom bonded 

to four oxygen atoms in a tetrahedral shape. 

 Single chains          double chains         sheet structures  

Silicate: one silicon atom bonded to four ________ 
atoms in a t____________________ shape. Chains of silicate molecules 
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Share your answers with an adult family member.     Initials: ____________ 

Fill out  the charts  
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Rocks are _________________(mixtures) of different _____________ 
glued together by the high __________  and pressures found inside 
the  _______________. 

3 

2 1 

Formed from  ____________ 

_____________; made  

mostly of   ___________ and 

____________ 

Formed from _____________ 

and ________________ 

weathering _____________ 

Formed from  the  

_______________________ 

of one ________ type to  

another 
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 3.5 

Give an example of each rock type 



 Name ________________________      Date ________________ 

Focus On Middle School Geology, Chapter 1
Quiz for Chapter 1: What Is Geology?
(20 questions, 10 points each, 200 points total)

1. The word geology means "the study of Earth." (10 points)
True

False

2. Match the following: (10 points)

_____ environmental
geology

_____ resource geology

_____ structural geology

_____ geochemistry

a. the study of the internal structure, form, and
arrangement of rocks

b. the study of environmental changes caused by human
activities

c. the study of the chemistry of the Earth

d. the study of Earth's gas, oil, and coal

3. Physical geology... (complete the sentence below) (10 points)
is concerned with the chemistry and physical nature of Earth.

examines the processes that operate on and inside the Moon.

examines the origins of Earth.

creates a chronological narrative or story about how the Earth came into being.

4. Interpreting scientific data is the process that scientists use to...
(select all that apply) (10 points)

collect data.

develop laws and principles.

make observations.

formulate theories.

draw conclusions.

5. A presupposition is an assumption about how something works. (10 points)
True

False



6. The steps of the scientific method include...
(select all that apply) (10 points)

formulating hypotheses

drawing conclusions

collecting results

performing experiments

making observations

7. Because Earth's processes happen very slowly, geology experiments can take years to
complete. (10 points)

True

False

8. Structural geologists... (complete the sentence below) (10 points)
look for the natural resources that humans need for living on Earth.

study how rocks deform to make mountains and valleys.

need to monitor changes to the environment to help protect and clean it up.

9. Geologists study Earth to learn more about Earth's features, to protect Earth's environment,
and to find Earth's resources. (10 points)

True

False

10. There is much for geologists to investigate since Earth is a complex planet that is changing
every moment of every day. (10 points)

True

False

11. Resource geologists study environmental changes caused by human activities. (10 points)
True

False

12. Put in order the five steps of the scientific method. (10 points)

_____ collecting results

_____ drawing conclusions

_____ making observations

_____ performing experiments



_____ formulating hypotheses

13. Geologists spend a lot of time... (select all that apply) (10 points)

collecting rocks.

hiking up mountains.

looking through a telescope.

walking through fields.

14. Disagreements in science are not an important part of scientific investigation and should not
be encouraged. (10 points)

True

False

15. By studying Earth we can learn about what causes certain geological catastrophes, such as
earthquakes and hurricanes. (10 points)

True

False

16. Geology is a science that focuses on bringing about a better understanding of the structure
and history of Earth. (10 points)

True

False

17. Science has two parts. One part of science is collecting scientific _______________  through
observation and experimentation. (You may use your book to look up the answer in Section
1.3.) (10 points)

18. The second part of science is to find out what the _______________  mean, and this is
called interpretation. (You may use your book to look up the answer.) (10 points)

19. In order to study the chemistry of Earth, geochemists take samples of ________,
________, ________, and _______ that Earth is made from and then test the samples.
(select all that apply)
(10 points)

the rocks

the plants

other matter

the minerals

the soils



20. Deformation does not occur when the shape and size of rocks change due to bending and
twisting. (10 points)

True

False

Answer Sheet

Focus On Middle School Geology, Chapter 1
Quiz for Chapter 1: What Is Geology?
(20 questions, 10 points each, 200 points total)

True1.

b, d, a, c2.

is concerned with the chemistry and physical nature of Earth.3.

develop laws and principles., formulate theories., draw conclusions.4.

5. True

formulating hypotheses, drawing conclusions, collecting results, performing experiments,

making observations

6.

True7.

study how rocks deform to make mountains and valleys.8.

True9.

True10.

False11.

4, 5, 1, 3, 212.

collecting rocks., hiking up mountains., walking through fields.13.

False14.

True15.

True16.

data, information, facts, statistics17.

data, information, facts, statistics18.

the rocks, other matter, the minerals, the soils19.

False20.



 Name ________________________      Date ________________ 

Focus On Middle School Geology, Chapter 3
Quiz for Chapter 3: Rocks, Minerals, and Soils
(20 questions, 10 points each, 200 points total)

1. Igneous rocks are formed from molten magma and made mostly of silicon and oxygen. What
kind of texture do they have? (select all that apply) (10 points)

Fine

Coarse

Large crystals

Foliated

Medium

Glossy

Non-foliated

Weakly foliated

2. Sedimentary rocks are formed from chemical and physical weathering processes. What kind
of texture do they have? (select all that apply) (10 points)

Medium

Non-foliated

Large crystals

Coarse

Glossy

Weakly foliated

Fine

Foliated

3. The names of soil orders are derived from Latin and Greek words, just like the names for
biological organisms. (10 points)

True

False

4. Which of the following are metamorphic rocks? (select all that apply) (10 points)

Marble

Limestone

Slate



Schist

Quartz

5.  Metamorphic rocks are formed from the transformation of one rock type to another.What
kind of texture do they have? (select all that apply) (10 points)

 

Fine

Medium

Coarse

Large crystals

Foliated

Weakly foliated

Non-foliated

Glossy

6.  Metamorphosis means "between shapes" and refers to the transformation or change of one
thing into another. (10 points)

 

True

False

7.  A rock sample can be tested to see if it will have a chemical reaction with acid. The most
common acids used are... (10 points)

 

phosphoric acid and citric acid.

acetic acid and dilute carbonic acid.

sulfuric acid and dilute hydrochloric acid.

dilute hydrochloric acid and acetic acid (vinegar).

8.  In order for a material to be considered a mineral it must meet the
following criteria: (select all that apply) (10 points)

 

It must be inorganic.

It must be a liquid.

It must be a solid.

It must occur naturally.

It must be organic.

9.  Friedrich Mohs developed the Mohs scale of mineral hardness which lists the relative
hardness of minerals and of objects that can be used to test minerals for their hardness.
Place the following test objects in order from softest to hardest. (10 points)



_____ steel file

_____ copper penny

_____ streak plate

_____ fingernail

_____ steel nail, window glass

10. The three basic types of rock are: (10 points)
igneous, metamorphic, and silicon.

sedimentary, igneous, and metamorphic.

minerals, peroxisomes, and igneous.

compound, magnesium, and sedimentary.

11. Limestone is a type of... (10 points)
metamorphic rock.

igneous rock.

chemical sedimentary rock.

12. Using the Mohs scale of mineral hardness, match the following: (10 points)

_____ Talc

_____ Calcite

_____ Fluorite

_____ Quartz

_____ Topaz

_____ Diamond

a. may scratch with steel file

b. will scratch corundum

c. can scratch with a copper penny

d. will scratch quartz

e. can scratch with figernail

f. can scratch with steel nail and glass

13. In order to organize the different types of soils, scientists have created a soil classification
system called soil taxonomy, but the soil taxonomy system is not similar to the taxonomy
system used for living things. (10 points)

True

False

14. The eight elements that make up the majority of rock-forming minerals are... (select all that
apply) (10 points)



oxygen

silicon

iron

sodium

neon

gold

calcium

silver

potassium

aluminum

magnesium

15. The best known igneous rock is... (10 points)
Granite

Quartz

Slate

Marble

Limestone

16. The surface of the Earth is made of rocks, minerals, and soil. (10 points)
True

False

17. The twelve main categories for soils are called... (10 points)
soil species.

soil families.

soil classes.

soil orders.

18. When an acid is applied to rocks containing the mineral calcite, a chemical reaction can be
observed by the formation of bubbles of... (10 points)

methane gas.

carbon dioxide gas.

helium gas

oxygen gas.

19. Soils developed from limestone promote the growth of plants better than soils that develop
from granite or sandstone. (10 points)



True

False

20. There are two main types of sedimentary rocks: detrital sedimentary rocks and chemical
sedimentary rocks. (10 points)

True

False

Answer Sheet

Focus On Middle School Geology, Chapter 3
Quiz for Chapter 3: Rocks, Minerals, and Soils
(20 questions, 10 points each, 200 points total)

Fine, Coarse, Large crystals, Glossy1.

Medium, Coarse, Fine2.

True3.

Marble, Slate, Schist4.

Foliated, Weakly foliated, Non-foliated5.

True6.

dilute hydrochloric acid and acetic acid (vinegar).7.

It must be inorganic., It must be a solid., It must occur naturally.8.

5, 2, 4, 1, 39.

sedimentary, igneous, and metamorphic.10.

chemical sedimentary rock.11.

e, c, f, a, d, b12.

False13.

oxygen, silicon, iron, sodium, calcium, potassium, aluminum, magnesium14.

Granite15.

True16.

soil orders.17.

carbon dioxide gas.18.

True19.

True20.



 Name ________________________      Date ________________ 

Focus On Middle School Geology Midterm 1, Chapters 1-5 
Midterm quiz for Chapters 1-5
(20 questions, 10 points each, 200 points total)
Sample questions Chapters 1 & 3

2. Interpreting scientific data is the process that scientists use to... (select all that apply.)
(10 points)

make observations.

collect data.

draw conclusions.

formulate theories.

develop laws and principles.

4. There are two main types of sedimentary rocks: detrital sedimentary rocks and chemical
sedimentary rocks. (10 points)

True

False

6. Geology is a science that focuses on bringing about a better understanding of the structure
and history of Earth. (10 points)

True

False

7. Using the Mohs scale of mineral hardness, match the following: (10 points)

_____ Quartz

_____ Talc

_____ Topaz

_____ Fluorite

_____ Calcite

_____ Diamond

a. can scratch with steel nail and glass

b. may scratch with steel file

c. will scratch quartz

d. will scratch corundum

e. can scratch with fingernail

f. can scratch with a copper penny



8. In order for a material to be considered a mineral it must meet the
following criteria. (Select all that apply.) (10 points)

It must be a solid.

It must be organic.

It must be a liquid.

It must be inorganic.

It must occur naturally.

11. Metamorphosis means "between shapes" and refers to the transformation or change of one
thing into another. (10 points)

True

False

12. Match the following: (10 points)

_____ resource geology

_____ structural geology

_____ environmental
geology

_____ geochemistry

a. the study of environmental changes caused by human
activities

b. the study of Earth's gas, oil, and coal

c. the study of the chemistry of the Earth

d. the study of the internal structure, form, and
arrangement of rocks

Answer Sheet

Focus On Middle School Geology Midterm 1, Chapters 1-5 
Midterm quiz for Chapters 1-5
(20 questions, 10 points each, 200 points total)
Sample questions Chapters 1 & 3

draw conclusions., formulate theories., develop laws and principles.2.

True4.

True6.

b, e, c, a, f, d7.

It must be a solid., It must be inorganic., It must occur naturally.8.

True11.

b, d, a, c12.




