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LEARNING NEW WORDS

As you read about different topics in science, you will come across some words that are unfamiliar to you. You will also come across familiar words that have different meanings than the ones you know. Learning the definitions of these new words will help you understand what you're reading. You can use strategies like those below to learn the words and their meanings.

Learn the Pronunciation

Learn to pronounce the word correctly. It's hard to remember a word when you're not sure how to pronounce it. Also, pronouncing a word correctly often gives a clue to the word's meaning.

Example: The word nuclear (NOO klee ur) comes from the word nucleus, which means the center of an atom, where protons and neutrons are found. This information can help you remember that a "nuclear reaction" involves a change in the protons and neutrons in an atom. "Nuclear energy" is energy that's stored in an atom's nucleus.

Use Memory 'Tricks

Create a mnemonic (ni MAHN ik)—a memory trick—to help cement a word's meaning in your mind. You can create a mnemonic in several different ways.

(1) Connect the new word to a familiar word.

(2) Link the word to something you know.

(3) Create a rhyme or joke, or draw a cartoon.

Example: You need to remember what a concave mirror is. A concave mirror has a surface that curves inward. The word concave contains the word cave. A cave has an opening that leads into it. A concave mirror curves inward as does the opening to a cave.

Compare Meanings

Compare and contrast a word's new meaning with its familiar meaning. Some 
science terms are familiar words that are given a new or more limited meaning. Take a careful look at both definitions. Make notes comparing the new meaning of the science term with the word's everyday meaning.

Example: In physical science, work is a force that is exerted on an object, causing it to move. In everyday life, work usually means physical or mental activity directed toward a goal, such as earning money or helping someone. That means that everyday work is work in the scientific sense only when it involves moving an object in some way. So you could say: "Work involves movement. No movement means no work, no matter how tired you get or how much money you earn!"

Use Word Parts

Many words are made up of word parts—roots, prefixes, and suffixes. Many dictionaries give the meanings of word parts along with the definition of the word that contains the parts. By learning the meanings of the parts of words, you know something about the meaning of an unfamiliar word that contains any of those parts.

Example: A geosynchronous orbit is the orbit of an object, such as a satellite, that revolves around Earth at the same rate that Earth rotates. To remember what geosynchronous means, learn the meanings of its word parts:

geo- means "Earth"

syn- means "the same, or together, or united"

chron- means "time" (Recall that rate = distance/time)

-ous is a suffix meaning "having" or

"full of;" used in adjectives

Make Word Cards

Make and use word cards. Use index cards, or cut cards out of heavy paper or cardboard. On one side, write the new science term. On the other side, write the definition of the term. Also write or draw any other memory tricks that might help you remember the word. You can use your cards to learn the words, and then reuse the cards later to review the terms before a test.

Example: Suppose you are studying about living things in the environment. You need to learn the word symbiosis. You make a word card that has the word's definition along with a simple drawing to remind you of one example of symbiosis.

Term: Symbiosis

Word parts: Sym+bio=life together

Definition: A close relationship between two different species that benefits at least one of the species

Example: Bird benefits from the tree.

Try This

For each of the examples below, use the suggested strategy to help you remember the word's definition. Use a dictionary if you wish,

1. Create a memory trick or use what you already know to help you remember the word aquaculture. Aquaculture is the practice of raising fish and other water organisms for food.

2. Show how the correct pronunciation of the word liquidize (LIK weh diz) can help you remember its definition.

3. Create two word cards that could help you remember the difference between the terms meteoroid and meteorite. A meteoroid is a chunk of rock or dust in space. A meteorite is a meteoroid that has hit the surface of Earth.
Ready! Set! Go!

Go to your science textbook. In the chapter you are reading or in another chapter, choose five new terms. Write down each word and the page number on which you found it. Then show how you could use the strategies described in this lesson to learn the words. Try to use a different strategy for each new word.

1. 

2. 

3.
4:
5.
USING CONTEXT CLUES

If you stopped to figure out how many words you know, you'd probably find that you know many thousands. And you didn't use a dictionary to learn most of them! Then how did you learn all those words? As you listened to people talk, you learned the meanings of the words through their contexts. The context of a word is the collection of words, phrases, and sentences that surrounds it and provides clues to its meaning.

When you come across a new term in a textbook, a complete definition often appears with it. But for terms that are not defined, you
can use context clues to uncover the words' meanings. Two strategies that you can use to uncover some of the context clues around a new term are explained below.

Look for a description or an example. A description of a new term or examples can serve as clues. Sometimes signal words are given, including for instance, for example, called, such as, and means. Examine the context of the underlined words below.

1. Tropical grasslands called savannas have distinct dry seasons and wet seasons. (From this sentence, you learn that a savanna is a tropical grassland that has distinct dry seasons and wet seasons.)

2. On many seashores, there is a strip of land called an intertidal zone that is under water at high tide but becomes dry land at low tide.

3. We've had two shuttle flights that experimented with tethered satellites. Basically, the idea was to drag a satellite through space on a tether.

Using Word Parts

Suffixes

A suffix is a word part that is added to the end of a word. A suffix may change the meaning of the word or root, or change it from one grammatical form to another. For example, the noun magnet is changed to the adjective magnetic by adding the suffix ic. Look at some common suffixes shown in the table below.

	Suffix
	Meaning
	Example
	Meaning of Example

	-able, -ible, 

-ble
	able to; inclined to; worthy of
	submersible
	vehicle able to operate underwater

	-al, -ic
	related to
	optical
	related to light or vision

	-er, -or
	person or thing that performs an action
	Electrical transformer
	device that changes voltage

	-ion
	action or process
	combustion
	process of burning a material

	-ism
	property; behavior; condition; or theory
	parasitism
	condition in which one living thing lives on or in another living thing and harms it

	-ious, -ous
	characterized by; full of
	deciduous
	characterized by falling off at a certain time

	-oid
	similar to; like
	rhizoid
	similar to a root


Now do some word puzzles. Use the suffixes in the table to help you match each term in Column 1 with its definition in Column 2. Write the correct letter in each blank. Hint Use other word parts as additional clues.

 
   Column 1




Column 2


 1. metalloid
a. characterized by the giving off of light that 
         it produces


 2. inhibitor
b. able to be broken down by living things


 3. gradualism
c. chemical element with some properties like

   those of metals

4. luminous
d. theory that evolution occurs gradually but     steadily
       5. biodegradable e. substance that slows, or decreases, the rate  

of a chemical reaction

Prefixes

A prefix is a word part added to the beginning of a word. A prefix helps give a word its meaning. Sometimes a prefix changes the root's meaning in a minor way. Other times a prefix creates an opposite meaning. For example, a nonmetal is an element that does not have the properties of a metal. Look at some common prefixes below.

	Prefix
	Meaning of Prefix
	Example of Use
	Meaning of Example

	a-
	not; without
	abiotic
	not biotic, not living

	anti-
	against; opposite
	anticyclone
	an air mass with properties opposite to those of a cyclone

	co-, con-, COM-
	together; with
	compression
	the squeezing together of a material

	end-, endo-,
	inside; within
	endotherm
	animal whose temperature is controlled by heat produced within the body

	ex-, exo-
	out of; away from; former
	exotic species
	a species carried away from its original location to a new location

	im-, in-, non-, un-
	not
	invertebrate
	animal that does not have vertebrae forming a backbone

	iso-
	the same; equal
	isotherm
	lines on a map joining places with the same temperature

	re-
	again; back
	regeneration
	a living thing's ability to grow back body parts that have been lost

	sub-
	under; below; less than
	subarctic
	a climate region south of the frozen arctic region


Now do some word puzzles. Answer each of the following questions. Explain each answer.

1. How are the meanings of the following words alike: (a) rechargeable, (b) reclaim, (c) recycling, and (d) renewable? 


2. If a permeable material allows water to pass through it easily, what is an impermeable material? 


3. An endothermic reaction is a chemical reaction that absorbs energy in the form of heat. What is an exothermic reaction? 


Roots

To discover the meaning of an unfamiliar word, identify the word's root. The root is the basic word part used to build the word. Roots often come from Latin or Greek. Many terms contain just one root, but some contain two or more. Look at the examples below, which include the four roots in the puzzle on page 37.

	Root
	Meaning of root
	Example
	Meaning of example

	bio-
	life
	biogeography
	study of where different kinds of living things are found

	chromo-
	color
	chromosphere
	red-colored layer in the sun's atmosphere

	centr-
	center
	concentration
	measure of how dose together chemical particles are in a mixture

	dens-
	thick, dense
	condensation
	process by which the particles in a gas move close together and form a liquid

	duc-, duct-
	move, lead on, carry
	subduction
	process in which one part of Earth's surface moves under another part of Earth's surface

	hydro-
	water
	hydroelectric power
	electricity produced from moving water

	-meter
	measure
	thermometer
	tool for measuring temperature

	optic-
	light or vision
	optical fiber
	glass or plastic strand that carries light

	serv-
	to keep or preserve
	conservation
	act of preserving from loss or harm

	-sphere
	ball, globe
	exosphere
	outer layer of Earth's atmosphere extending into space

	stella-
	star
	constellation
	pattern of stars in the sky

	therm-
	heat
	thermal expansion
	spreading out of matter that is heated


Now do the word puzzles below. Each incomplete word contains one blank line for each missing letter. Use the definitions and the table above to fill in the missing roots.

1. geo_
al energy: heat that comes from Earth's interior

2. - - _luminescence: light produced by living things

3. atmo_: layer of gases surrounding Earth

4._some: cell structure that first became visible when it absorbed the color of a dye

5. con_ _ _ _or: material that carries electricity or heat from one location to another

-GREEK AND LATIN WORD ROOTS

Many words we use today have Latin or Greek roots. This means that part, of the word a root started out in the language of ancient Greece (Greek) or Rome (Latin). Such word roots are often in the form of prefixes, at the beginning of a word, and suffixes, at the end of a word, as well as in the middle of a word. Greek and Latin roots are especially common in science terms. Knowing the meaning of roots can help you figure out words that are new to you.

Example: baro — meter

Bar- means pressure -meter means measure

The roots of the word barometer tell you that it has something to do with measuring pressure, which is correct: a barometer is an instrument used to measure air pressure.
	a-
	not
	atypical
	Latin, Greek

	-act
	act
	reaction
	Latin

	alt, alto
	high
	altitude
	Latin

	amphi-
	both
	amphibian
	Greek

	ann-, anno-
	year
	annual
	Latin

	anthrop
	human
	anthropologist
	Greek

	anti-
	against
	anticline
	Greek

	arthro-
	joint
	arthropod
	Greek

	astr-, astro-
	star
	astronomy
	Latin, Greek

	auto
	self
	autotrophy
	Greek

	bar-,baro-
	pressure, heavy, weight
	barometer
	Greek

	bi-
	two
	bipedal
	Latin

	bio
	life
	biology
	Greek

	cardi-
	heart
	cardiac
	Greek

	centr-,centi-
	hundred
	century
	Latin

	centr-, centri-
	middle
	centripetal
	Greek

	chrono-
	time
	chronology
	Latin

	circum-
	around
	Circumference
	Latin

	co-, coin-, con-
	with
	covalent
	Latin, Greek

	curr-
	run
	current
	Latin

	cycl-,cyclo-
	circle
	cycle, cyclone
	Greek

	de-
	down
	decomposer
	Latin

	deci-
	ten, tenth
	decimal
	Latin

	derm-
	skin
	epidermis
	Greek

	di-
	two
	diatomic
	Greek

	dia-
	across, through
	diameter
	Greek

	diet-
	say, speak
	prediction
	Latin

	dorm
	sleep
	dormant
	Latin

	end, endo-
	within
	endoplasmic
	Greek

	epi
	on top
	epicenter
	Greek

	equ
	equal
	equation
	Latin

	Ex-
	out of, out from 
	excretion
	Greek

	exo- 
	outside
	exoskeleton 
	Greek

	Extra-
	outside, beyond
	extraterrestrial
	Latin

	Fin-
	end
	final, infinite
	Latin

	flex- 
	bend
	flexor, flexible
	Latin

	form
	shape
	transform
	Latin

	fract
	break
	fracture
	Latin

	Gen
	begin, birth
	generate
	Greek

	geo
	earth
	geology 
	Greek

	graph 
	write
	seismograph
	Greek

	gravi-
	heavy
	gravity
	Latin

	hemi-
	half
	hemisphere
	Greek

	hetero- 
	different
	heterotopy
	Greek

	hex
	six
	hexagon
	Greek

	homeo-,homo-
	same
	homeostasis
	Greek

	hydr-,hydro-
	water
	hydroelectric
	Greek

	hyper-
	over
	hyperactive
	Greek

	hypo-
	under
	hypodermic
	Greek

	ign-
	fire
	igneous
	Latin

	in
	not
	inorganic
	Latin

	inter 
	between
	interstellar
	Latin

	intra-
	inside
	intracellular
	Latin

	iso-
	equal
	isotope
	Latin

	-ject
	throw
	reject
	Latin

	-lev
	raise
	elevation
	Latin

	-lithic,-litho
	stone
	lithosphere
	Greek

	-logy
	moon
	lunar
	Latin

	macr-,macro-
	long, large
	macrophage
	Greek

	magn- 
	word, study
	geology
	Greek

	Luna-
	great
	magnify
	Latin

	mari-
	sea
	maritime
	Latin

	mechan-
	machine
	mechanical
	Greek

	meta-
	change, after 
	metaphase
	Latin, Greek

	meter
	measure
	kilometer
	Greek

	micro
	small
	microscope
	Greek

	morgh
	shape, form
	metamorphosis
	Greek

	mort
	death
	mortality
	Latin

	multi
	many
	multicellular
	Latin

	mut-
	change
	mutation
	Latin

	neo-
	new
	Neolithic
	Latin

	noct , nox
	night
	nocturnal, equinox
	Latin

	non-
	not
	nonrenewable
	Latin

	nova
	new
	nova
	Greek

	nucl-
	kernel, nut
	nucleus
	Latin

	oct-
	eight
	octopus
	Greek

	Omni
	all
	omnivore
	Latin

	oph-, opt-
	eye
	optical
	Greek

	ov, ova-
	egg
	ovary
	Latin

	paleo-
	ancient
	paleontology
	Greek

	Pan
	every
	Pangaea
	Greek

	para-
	beside
	parallel
	Greek

	-Ped, Pod
	foot
	tripod
	Latin

	pend-
	hang
	pendulum
	Latin

	pent-
	five
	pentagon
	Greek

	per-
	through
	percolate
	Latin

	peri
	around
	perimeter
	Greek

	petr-
	rock
	petrified
	Greek

	phag
	eat
	esophagus
	Greek

	-phil
	love
	hydrophilic
	Greek

	-phob-
	fear
	hydrophobic
	Greek

	-phon-
	sound
	telephone
	Greek

	photo
	light
	photograph
	Greek

	phys-
	natural world
	physics
	Greek

	pict-
	to paint
	pictogram
	Latin

	poly-
	many
	polymer
	Greek

	-port
	carry
	report
	Latin

	post-
	after
	posterior
	Latin

	pre-, pro-
	before/ forward
	prophase
	Latin, Greek

	prim-
	first
	primitive
	Latin

	pyr-
	fire
	pyroclastic
	Latin

	quad
	four, fourth
	quadruped
	Latin

	rad-
	ray
	radiation
	Latin

	re-
	again
	reproduce
	Latin

	-rupt-
	break
	erupt
	Latin

	-saur
	lizard
	dinosaur
	Greek

	sci
	know
	science
	Latin

	scope
	look at
	microscope
	Greek

	-sect
	cut
	cross-section
	Latin

	-sed-
	settle, sit
	sedimentary
	Latin

	semi
	half
	sedimentary
	Latin

	sequ
	follow
	sequence
	Latin

	solu-, solv-
	loosen
	dissolve
	Latin

	-spect-
	look
	inspect
	Latin

	sphere
	ball, globe
	biosphere
	Latin

	-stella
	star
	interstellar
	Latin

	strat-
	sheet, spread
	Stratus
	Latin

	sub-
	under
	submerge
	Latin

	super
	above, over
	superposition
	Latin

	-syn-
	put together
	photosynthesis
	Greek

	tele-
	distant
	telescope
	Greek

	termin-
	end
	terminate
	Latin

	terra-
	land
	terrain
	Latin

	therm
	heat
	thermometer
	Greek

	trans-
	across
	transform boundary
	Latin

	tri-
	three
	tripod
	Greek

	trop-, tropo
	turn
	phototropic
	Greek

	un-
	not
	unbalanced force
	Latin, Greek

	uni-
	one
	uniform
	Latin

	voc-
	call
	vocal
	Latin

	vor-
	devour, eat
	herbivore
	Latin

	Volv
	turn, roll
	revolve
	Latin


USING WORD PARTS
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	Four words appear in the border around these sentences.

Where does each word begin?

Where does each word end?

How do you know?

What are the four words?
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Did you find these four words—condensation, concentration, conservation, and constellation? You probably recognized that each word begins in the same way, with the prefix con-, and each ends in the same way, with the suffix -tion. The roots, or the middle parts of the four words, however, are different. If you recognize that many words are made up of word parts like these and you know what the word parts mean, you will find it easier to understand science terms.

Using Word Parts

Try This

Write an answer for each question.

1. An infectious disease can pass from one organism to another. How does a noninfectious disease differ from an infectious disease?

2. Three important laws in science are the law of conservation of energy, the law of conservation of matter, and the law of conservation of momentum. What does the word conservation suggest about these three laws?

3. Which of the following two factors are probably part of a hydrothermal vent? (a) rocks and heat (b) water and heat (c) water and light

4. Which of the following terms probably means "an animal that preys on other animals?" (a) predacious (b) predation (c) predator

5. Which of the following words do you think means "a chemical that acts against disease-causing living things?" (a) biotic (b) antibiotic (c) biodiversity (d) biosphere

Ready! Set! Go!

Go to the Glossary of your textbook and find five words that would be easier to learn if you knew their word parts. (Do not repeat any words that were defined in this lesson.) Write the words, the word parts, and their meanings. Then explain how the word parts help you understand the words' meanings.
