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National_Evaluation Systems; Inc., has prepared for djs%ribution by the
Georgia Department of Education the set of content objectives found in
" this Study Guide. These objectives have been verified as important
content requirements for initial certification. Not.all of the listed
objectives have had test items written for them. The selected ob- -
jectives have not been identified. All objectives which appear here

are certification requirements and a sampling of them will be tested.

(TCT) was begun in November 1976, an Ad Hoc Committee composed of

Georgia educators was_appointed to work with NES on.each TCT. The

When the project-to develop the Georgia Teacher Certification Tests

function of these Ad Hoc Committees was to review all NES-generated

materials with a goal of making the materials more reflective of.

v Georgia education needs. The finst step in the test development pro-

. cess was that of content domain specification: Educators identified -

i all content knowledge that an applicant would need to know to function
v - e7fectively in a Georgia school. This content was further defined
into content objectives, which were sent to currently practicing.

\Gggrgja educators for verification. These educators provided actual
ratings of the Yjob-relatedness" of the cpntent objectives. At that
point, it was -possible to identify, from the original domain speci-
fication; the extent of essentiality of specific content skills for
successful performance on the job. Test items were written for the

most essential objectives which spanned the content of the field.

The purpose of providing objectives is to,explicitly define the contént

vequired of ‘an applicant for certification in this field. Further,

the statement of these objectives should assist in preparing for the

criterion-reference content knowledge test. We encourage applicants
to study these materials, which will enhance their understanding of
the content field and aileviate .any unnecessary concerns about the

: nature-of the Georgia Teacher Certification Tesfs. . , .

. Along with these materials go hopes for a rewarding career in.education.

If you have quééfidﬁéléﬁ aéSiFé‘?urthér information,

contact: ' : ;

_ Performance-Based Certijfication
: Division of Staff. Development

\ : 1858 Twin Towers East o
Atlanta; Georgia 30334
(404) 656-2556

-\

N R . Georgia Department of Education

3 Charles McDaniel, State Superintendent of Schools




Study, Guide for TET in Sciéence .
Georgia Teaéher,CértiFieatiOn Testing Program

*Field 06: Sctenqe ' [

Teacher Cert1f1cat1on Test in Science tnd shou]d prove to be qu1te
useful in helping you to prepare for the test The references arg ©
genera1 in nature but do address the spec1f1c concepts and the pub-,
lished content obJect1ves of the test If you need he1p to master
certa1n concepts, you may consult various references under the subJeét,
area as. we11 as other related material in the pub11c 11brar1es,
co]]ege/un1vers1ty media centers and area co]]ege/un1vers1ty libraries.

There are many other exce]]ent referenCe books which have not been

——

11sted due to 11m1ted space

Another way to Drepere for each of these subareas would be to
enroll in college level courses. This cou]d be done on an aud1t
basis or'for credit.

The Sciencé Test was deve]oped by the Nat1ona1 Eva1uat1on
Systems; ,Inc. and science educators in the State oF Georg1a A
number of science educators vo]unteeredlthewr time to develop ‘the
enclosed ?fst,ot references keyed tothe subareas to promote assist-.

" ance to examinees in their preparation for the Science Test.
’ < ' )



~ GEORGIA TEACHER CERTIFI CATiON TESTINP PROGRAM

- i ¥ Vo

SR FIELD 06: SCIENC:

| CONTENT OBJECTIVES:
I. SEIENTIFIC PROCESSES .

Given a réSearch top1c,‘1dent1fy , — Compare experimental or observational
sources and uses of appropr1ate data from different‘sources
information.

. O : o : Derive new 1nformat1on from a re-

Use conventional systems and terms - organizatin of data.

for labeling; naming,. number1ng, or e S , o
coding phenomena. ‘ Eva1uate,experimehta]for;qbseryatjonal

S o . ‘ : data 1in terms of specified criteria.
Identify accurate uses ofa -

variety of forms for recording ' Given experjmentalfgr observational
observational or experimental ‘ data, identify reasonable géneralizations.
date (e.g., graphs, tables, check ,

lists, notes, etc.): : . ggtlma;e measurements of various \
L - - properties (e.g:, 1ength mass, volume,
Classify phenomena using a variety area, etc.). S

of criteria:

N Select appropr1ate units and instruments:

Iggnglfzﬁggpropr1ate sequent1a1 . for measuring properties. (e g:, 1ength
representations of exper1menta1 o area, mass, energy, etc

or observational data using time . ' B}
lines, line graphs, etc: Measure various properties Ce g., 1 ngth

o : area, mass, energy, etc.).
identify accurate uses of terms;

_symbols; illustrations, or models i Measure mass, léngth, time,,and volume,
- to represent data. . and identify appropr1ate un1ts for éach
e o . ) ) measunement. . .
Abstract _and/or summarize required ’
information from expérimental or Identify equipment needed *o perfonn_
 observational data. a specified task. ‘
Decode information from graphic Identify the propert1es exh1b1ted by
réprésentdtions such as maps, a given scientific model.

graphs, charts, etc. e
Construct'a graph from given information.
Given a set of data, 1dent1fy ' .

reasonable inferences, interpola- ~ Analyze trends and identify and compare
t1ons, and extrapolations: - data included in various graphs¢
Seieét and use tests and criteria Solve. prob]ems 1nvo1v1ng s1mp1e 11near
appropriate to the subject and ' - . equations.

purposes of analysis. - S o
. Use exponential notation to express

Re]ate pr1nc1p1es, definitions, ) “numbers.
_or concepts to accurate examples . ‘
or analcgies. ‘ Idenf1fy S1ze,751gn1f1cance, and effect
( of experimental error on a given exper1ment
§
1
A ~ 2 X
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‘1. SCIENTIFIC PROCESSES

Essegiia1Mathematicson Geperal Chemistry. Osburn, John
WiTey and Sons, Inc., 197/5. - ‘
A First Reader in. Statistics. 2nd Ed., Freéeman F. Elzey:
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Cross, Abegg, Dodge, and Walter. Prentice-Hall,; Inc:,
Englewood Cl4iffs; N.Jd.; 1977. -
f - Learning Science Process Skills. Funt, et al., Kendall/Hunt
O PubTishing Co., Dubuque, lowa, 1979. - R
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.o . " CONTENT OBJECTIVES

EARTH‘SCIENCES

Ident1fy and compare the six major S Identify factors which influence air
, areas of the geologic time tab]e pressure. '

Analyze thefre]atwonsh1ps among : Ident1fy the major gases of which

mass, we1ght, and- density: » air is composed, and the proportions

in which they occur.
Ident]fy the time it takes for

one revolution of the earth around ;"Ident1fy ways in which human activities
the sum: . . alter the natural regu]at1ons o¥

. atmospheric composition; temperature;
Identify the time it -takes for one . and pressure. '

rotation of the earth on its axis. . :
. Decode weather maps and/or topograph1c

Identlfy ways. in which the movement maps

and tilt of the earth (re]ptive :

to the sun) effect’ the' seasons. Ident1f§ the d1fferent types of c1ouds N

(cumulus, status, etc.), and the® '

Ident1|y the re13t1onsh1p between character1st1cs which distinguish ‘them.

altitude and longitude and between :

longitude and time zones. Analyse ways in which’ geograph1ca1 o
- features (longitude; .size of land, mass,

Ident1fy the three major layers - land surface; e1evat1on, etc. )’1nf1uence

of the earth and. ana]yze how layers - climate.

are formed on the earth's crust ‘ o e

by sed1mentat1on . Idehtify processes of the water cycle.

‘ Ideht1f¥ the ways in which different Identify effects of the major ocean
kinds of fossils. were formed (€.4.; curréents on the c11mate of adjacent
preserved~in ice, mineralized foss1ls, lahd masses.

‘etc:): : v : e .

: T Identify the major causes and effects
Idenfity structural character1st1cs of earthquakes
by which minerals are classified and _ o
identify .properties of var1ous common - Identify ways in which earthquake
minerals. - , , intensity is measured and/or interpret

: . ' se1smorgraph1c data:-
Ident1fy propert1es common to rocks T B : 7
and idéentify the major categories. of : : {dent1fy maJor kinds oF galaxies and
rocks; (sedinentary, 1gne0us, etc ): their characteristics.
o , . - - JR - . - . . L .
Identify and compare the commerl - Identify major constéllations from a
kinds¥of metamorphic rocks o star chart.
- \_——’- "; - - - - [
"Identify and compare the common_ Identify categories of stars.
kinds of igneeus rocks:
- : ' Identify major discoveries about the
Identify and-compare the common . moon and the planets resulting from space

kinds of sedimentary rocks. ’ exploration.

™
|

. ¥




Ident1fy theories concerning the

origin of the solar system:

'Ana1yze how the earth is influenced

by the grav1ty of the sun and how

the 2arth's gravity affects other

bodies:

fdentify ways in which thé moon
and the earth are 1nf1uenced by -
each .other.

Identify differences between.a
solar.eclipse and a Tunar eglipse, -
and/or idéntify the relative position
of thé sun, moon, and earth during
eclipses.

~
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, | CONTENT OBJECTIVES S

ITE. MATTER _

o o ,
Identify the concepts of density,
melting point, solubility, and/or
"boiling point. ( E
, o ' !

Use characteristic propérties

~3

D1st1ngu1sh between chem1ca1 anc
physical propert1es of matter.

Analyze phySnca1,changes; including
related energy changes. :

Analyze chemical changes, including
related energy changes:

Ident1fy characteristics of so11ds,
11qu1ds,7and gases; including
appropr1ate kinetic models.

Analyze the energy and entropy

factors in phase changes.

Identify characteristics of phase
equilibria and/or energy and
entropy factors. .

Using LeChatelier's principle,
predict the effect that a given
change w111 have on a system-at

4

Ident1fy the energy and entropy
factors operant ina state of
equ111br1um

11qu1ds, and gases,,and state the
basic conditions under whieh

changes of state take p1ace

~

Distinguish between pure sub-
stances and m1xtu1es

Distinguish between e1ements and
compounds . v ‘
Pistinguish compounds from
mixtures.

mole fraction.

. %
Identify d1st1ngu1sh\ng character-

istics of .metals, including relative

position on the periodic chart:

Identify distingu1sh1ng character—
istics of nonmetals; including relative

‘pos1t10n on the’periodic chart T

Analyze the d1sso]v1ng process,
including energy and entropy factors.
Identify ways of exprés51hg solution
concentration,; including percentages
by weight; molarity; normality; and

Ident1fy maJor characteristics of

‘acids; bases; and salts (including

use of indicators).

Ident1fy the mean1ng of “pH“ and how
"pH" is measured.

Ident]fy»important propert1es of

nonelectrolytes and/or distinguish

them -from electrolytes.

l§€0E1fZ thewre1at1onsh1p between
position of metals and nonmetals on
the periodic table and ionization

energy and e1ectr0neqat1v1ty

Identify how an element's e1ectron ,
configuration_ is related to its position
on the periodic table.

Identify the electron conf1gurat10n
of an atom (up to at. no. = 18):

Identify qua11tat1ve1y howfthe atomic

structure of an atom determ1nes its
spectral pattern.

-Predict bonding types according to _

electronegativity and the -position of

elements on the periodic chart

Identify tTportant propertqes of 1ons}



Identify the elements and the number
- of atoms of each element represented
:by the molecular formula of a

given molecule.

Identify the correct representation
of compounds by formulae and/or
chemical react1ons by balanced.

formula equat1ons - -

Recogn1ze the concepts of a mole
and of molar relationships.

Apply the concept of a mole to
quantitive interpretations of
chemical equations, gram molar- {
volume, and molecular weight.

/
Identify;}onic bonding and
examples of it. .

Identify covalent bonding and
examples of it.

Ana]yze how the vary1ng attraction
_of atoms for. electron.pairs affects
> the properties of a molecule:

Given the properties of compounds

~ (melting point, hardness; conduc-
tivity, etc.); classify the bond
type between elements as jonic;
polar cevalent, or non-polar
tonvalent. .

Apply the simple gas laws and the

1nterpretat1on

Interpret graph1c representat1ons
of energy associated with chemical
react1ons

Identify distinguishing charac-
teristics of carbon bonding.
Distinguish between organic-and
inorganic compounds:
Classify a variety of types of
organic compounds.

Identify t8hﬂS of drug nomenclature
and their meanings. '

Identify how instrumentation (i.e., gas
chromatography, spectrop yho tometry,

X-Ray diffraction, spec roscopy) o
,can be used as a tool in chemical ana]ys1s.

J

~r



REFERENCES
. 1
I11: MATJER
Modern themistry. H. C. MetcalfeL WJ111ams aﬁa Castka. Holt, Rinehart &
Winston; New York 1978. ' :

g Schaum's College Chemistry. 6th Ed., J. L. Rosenberg: McGraw Mi11, New Yorﬁ,
T980. A , ;

General Chemistry. 6th Ed.; W. H. Nebergall, Holtzclaw, ana Robinson:
D. C. Heath and Company, New York,; 1976:

'kéys to Chemistry. 2nd Ed. E: Ledbetter & Yoing; Addiscn- Nes]ey Publishing
Co., New York, T977

,Concepts in: Chemlsig¥; 3rd Ed:; Al W: Greenstone, and Harris; Harcourt Brace v
& Jovanov1ch New York, 1975

Chemistry:” A Modern Course. Smoot, Price & Barrett; Charles E. Merrill
Pub]ishing Co., Columbus, Ohio, 1979.

A GeneralgChem15try Review. .N and N Pub11sh1ng Company, Lydia Drive;
e - Wappinger, New York 12590.

‘. Programmed Units i EhémiStry:' Chenical Symbois " prentice-Hall, Inc:, 1977.

Programmed Units in Chemistry: Chemical Formulas and Names. Prentice-Hali,
Inc: 1977. . , . , ] )

Programmed Units in Chegistry: Molecular Weight Calculations. Prentice-Hall,
Tnc., 1977. : I -

Prbgranméd Units in Chemistry;Afééléhéiﬁg,cﬁémieé1 Equationé. Prentice-Hall,
~Inc.; 1977. ' .

ﬁrogramméd Un1t§ in ChemAsiryﬁfgﬁmss and Vo]ume Rﬂqat1onfh1ps Préntice—Ha11,
Inc., 19777 . -

Essential Mathemailcs,for Genera] Chem1strzﬁ Osburn, John wiiey and Sons; Inc.
1975. ) ' . ,




iv.

EONTENT OBJECTIVES

B10LOGY OF LIFE SCIENCES

4

.1dentify thz concept of meta-.

bolism and examples of anabolism
and catabolism.

Pistinguish between sexual and

zsexual reproduction, and iden-
tify major advantages and disad-
vantages associated with each

type of reproduction. :
Identify some foims of asexual
reproduction.

Identiry the size, form, and
1ife span of given organisms.

Analayze how énvironmental forces
may influencé biological vari-
ation.

identify distinguishing charac-
teristics of colloids and the
rolz of colloids in biological
systems.

Identify the chemical structure
of carbohydrates and the role of
carbuhydrates in nutrition and
metabolism:

ldentify the chemical structure

of proteins and the rale of pro-
+eins in nutrition and metabolism.
identify the chemical structure of
Tipids and the role of lipids in
nutrition and metabolism.

Analyze the structure of enzymes

and/or how they influence biologi-
cal activity.

Récognize the basic principles and
implications of biogenesis.
identify the basic processes of
abjogenesis and/or the conditions
necessary for it to occur.

10

v -

Identify the principles of urderlying
cell theory and analyze their sig-
nificance:

Identify the principal components of
the modern generalized cell model and

their functions:
Distinguish between generalized plant

cells and generalized animal cells.
Identify the basic types of animal
tissue and the generalized functions
for each type.

Identify the general structure of
given organs and relate this structure
to the organs' functions.

Identify the components, structure,
and properties of given systems.

Define osmosis, identify factors which
affect the direction -and rate of _os-

‘mosis, and describe the relationships

between hypotonic; isoconic; and hy-
pertonic solutions.

Identify diffusion and the factors
that influence the rate at which it
occurs.

Distinguish between active and passive
transport by identifying examples of

' Identify the function of respiration

and/or distinguish between aerobic and
anaerobic respiration in plants and
animals in terms of energy yield and
énd product.

Analyze photosynthesis in terms of the
conditions. necessary for it to occur
and/or its end products:

Analyze chemical reactions involved .

form proteins.

in the combination of amino ac:ds to



Identify the components_and struc-
ture of nucleic acids and the
relationship between nucleic acids
and inheritance: .
Identify the processes and signi-
ficance of mitosis.

Tdentify the processes and signi-
iicance of meiosis. '
Identify the concept of genetic
dominance and examples of it.
Identify the coricept of genetic
recessiveness andvexamp1es of it. .-
Identify genotype and examples of
genotypes.

Identify phenotype and examples of
phenotypes.

Identify evamples of homozygous
‘genotypes.

Identify examples of heterozygous

geotypes.

Identify the principles and appli-
cations of chromosome theory.

Identify the principles and appli-
cations of gene theory.

Analyze the relationship between
chromosomal damage and mutation.

Analyze how the principles of
inheritance apply to selective
breeding.

Identify examples of hybridization.
Identify the major categories and
subdivisions-in the taxonomy of

organisms:

Identify the eharact%?iStics which

determine the classif{ication of an
organism.

Identify the structure and/or
functions of thé intérnal skeletal
system.

ldentify the styucture and/or '
functions of the three types of

. muscles.

Identify the components, structure,
and functions of the generalized;:
closed circulatory system.

“Identify the components, structure,

and functions -of the generalized
digestive system. '
Identify the components, structure,

and functions of the male and fe-

male mammalian reproductive organs.

Identify the components, structure;
and functions: of the generalized
vertebrate excretory system.

1 .
Identify components of the generalized
vertebrate endocrine system and the
hormones they produce.

Analyze the concept of homeostasis
and/or identify processes which
maintain homeostasis: '
Identify.the three types of foods,
vitamins,and minerals necessary for -
good nutrition, and/or diseases which
result from specific nutritional
deficiencies.

Identify the basic tropisms and
meehanisms by which they occur.
1dentify some possible reasons for’

migration in a given situation.

Analyze the concept of the bio-
sphere.

Identify characteristics by which
various kinds of ecosystems are
distinguished.
Analyze the concept of a natural

community and/or how organisms in

,a community are categorized (e.g.,

consumers; producers, decomposers) .

Relate niches to natural communities.



-

Analyze the effecgs of population
growth and/or mortality on eco-
logical systems. .

Identify components of the abiotic

environment:
Analyze the doncepts of a food
web and a food chain and/or inter-
pret diagrams showing the food web ~
in an ecosystem.
p
12
1
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CONTENT -0BJECTIVES

e o

V.

[

PHYSICS . -

Apply the concepts of 1inear
velocity and acceleration..

Ident1fy propert1es of frictional"”

forces and/or’ dependence of

gravity upon separat1on d1stance

Apply the c0ncept of conservat1on
of momentum ) C 5 .

Identify tne concepts of work
power; kinetic.and potent1a1
energy; and/Or ana]yze the rela--
t1onsh1ps among-them._

Apply the concepts of the consér-
vation of mass ard energy.

So]ve pros\ems 1nvo1v1ng Tevers,
pulleys, an *jnc]inedjp1anes. o

'Solve problem involving thermal

expansion.

Distinguish between the concepts
of temperature and heat.

Ana]yze how waves areft[ag§m1tted
in. different mediums- apd the rela-
tion of speed of transmission to

wave length and frequency

deoends on the medium and that

_white light is composed of colored
" 1ight of different frequencies.

Ident1fy ways in which sgund is
generated and transmitted in d1f—
ferent mediums.

Distinguish between refraction and
reflectioh of 1fght.

Identify how the Toudness and
nitch of sound are determined
dnd/or jgentify factors which

- cause variation in loudness or

pitch.
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fdentify origins of electrostatic
cparges.énd electrical currents.

Distinguish between AC and DC cir-
guits,; analyze the amplitude and
fr%guency of AC signals, and/or

e\s1mp1e d1rect current prob-
lems

\Ident1fy characteristics of per-

manent magnets and e1ectromagnets

Tdent1fy sources of energy (e g.,

chemical; nuclear; etc.):

Analyze the concept of pressure

Tiquid dens1ty, depth, and flow

;"rate -

D1st1ngu1sh between vectors and

-rscalars.

Peform scalar and vector mathe-
matical operations (é€.g., add and
sub+nact scalars and vectors,
multinly scalars and vectors, and
form scalar and vector products
of vectors).

Identify conditions necessary for
static and/or dynamic equilibrium.

Determine the average speed of -

an object.

/.
Determine the ve1oc1ty of moving
objects by ana]yz1ng their speed
and direction.

so]verprob1ems 1nvo|v1ng circu-
lar motion.:- .

Caleculate the.gravitational force
of attraction between two objects.




Calculate the electrical and mag-:
netic force 'on charged objects,

, L T
Distinguish between impulse and
~ momentum. - :

Petermine the amount of wokk done
by different forces.
Calculate kinetic and potential

vo1v1ng conservation of energy.

Analyze how measureménts are depen-
- dent upon a franme of reference.

Solve prob]ems 1nvo1v1ng Hooke's

Law and/or simple harmon1c motion.

Solve prob]em§71nvo1v1ng the rela-

tionship between speed of propaga-
t1on, wave 1ength, and frequency.

Distinguish between wave d1ffrac—
‘tion and interference. {//”

Analyze the concepts of 1n1ans1ty
and frequency of sound waves/and/or
identify the harmonic overtone com-

position of sound.

Identify Coulomb's Law and/or the
cancepts aof electrical field and
potential difference

Ident1fy the concepts of capaci-
tance and rasistance and/or relate
voltage and current in capaC1tors '
and resistors. .

Define thefgoncept of e1ectr1c
current,

identify the functions of capaci-- -

tors and resistors.

Solve problems involving DC elec-
tric ciréuits and/or apply Kirch-.
“hoff's Laws to series and parallel
resistance formulae.

Identify electromagnetic induction
and/or the ways in which -a magne-_
tic field is produced by a current.

Analyze the application of elec~
tromagnetic “induction to generators

.and motors

-

Ana]yzefgbefconéépt of 1nductance

and/or the relationship’ of veltage
and current-in an inductor: 2

Solve. s1mp1e brob]ems 1nv01v1ng
AC c1rcu1ts

Analyze basic atomic structure,
including - the names and charac-
teristics of three major subatomic
part1c1es, their relative posi-~
tions:in an atomy and the rela-
tionship of size of nucleus to
size of atom.

{ (N
!

Ident1fy photoe1ectr1c effect
and howjit is exd1a1ned by quantum
theory o

A

Ident1fy major Qypes of radio-

active elements and/or the posi-
tion of radioactive elements on

the periodic: table.
Identify distinguishing chara

teristics of 1sotopes

Identify the maJor types of radio-

activity and their dlst1ngu1sh1ng

" characteristics:.

B13angu1sh the,processes of f1s-
sion.and fusion and/or iYentify
uses of nuclear energy

Ident1fy uses of s1mp1e common B
measuring devices used in physics.

Interpret simple circuit diagrams.

Identify genera] tharacteristics
and uses of semiconductors.
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