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HERFF JONES EDUCATION DIVISION

Active Physical Science Correlation to the South Carolina Science Academic

Standards, Grades 9-12

PHYSICAL SCIENCE

Scientific Inquiry

Standard

Location/Page where
Standard is found

Standard PS-1: The student will demonstrate an understanding of how scientific inquiry and
technological design, including mathematical analysis, can be used appropriately to pose questions, seek

answers, and develop solutions.

PS-1.1  Generate hypotheses on the basis of credible, accurate, and relevant
sources of scientific information.

81-85, 86-91, 129-134, 208-
213,309-319, 324-325, 512-
525, 666-672

PS-1.2  Use appropriate laboratory apparatuses, technology, and techniques
safely and accurately when conducting a scientific investigation.

Throughout, for example, 86-
91, 129-134, 147-150, 512-516,
517-525, 666-668, 669-672,
142-146, 533-537

PS-1.3  Use scientific instruments to record measurement data in appropriate
metric units that reflect the precision and accuracy of each particular
instrument.

167-170, 656-665

PS-1.4 Design a scientific investigation with appropriate methods of control to
test a hypothesis (including independent and dependent variables), and
evaluate the designs of sample investigations.

512-525, 86-91, 666-672, 129-
134

PS-1.5 Organize and interpret the data from a controlled scientific investigation
by using mathematics (including formulas and dimensional analysis),
graphs, models, and/or technology.

18-25,15-17, 176-183, 142-
146, 340-345, 158-160, 214-
217, 86-93, 147-150, 151-155,
239-255, 171-175, 721-725,
726-730, 755-766

PS-1.6  Evaluate the results of a controlled scientific investigation in terms of
whether they refute or verify the hypothesis.

142-146, 147-150, 156-160,
214-217, 340-345




Evaluate a technological design or product on the basis of designated
criteria (including cost, time, and materials).

99-104, 105-11, 111-116, 117-
121, 122-128, 129-134, 396-
399, 400-404, 405-410, 411-
415, 416-420, 421-424, 425-
428, 429-432, 433-440, 486-
497, 498-502, 503-506, 533-
538, 539-541, 309-320

PS-1.8

Compare the processes of scientific investigation and technological
design.

99-104, 105-11, 111-116, 117-
121, 122-128, 129-134, 396-
399, 400-404, 405-410, 411-
415, 416-420, 421-424, 425-
428, 429-432, 433-440, 486-
497, 498-502, 503-506, 533-
538, 539-541, 309-320

PS-1.9

Use appropriate safety procedures when conducting investigations.

5,33,47,56, 69, 81, 87, 96, 99,
106,112,118, 123, 128, 152,
160, 177, 195, 210, 219, 232,
243,267,271, 288, 341, 347,
355,363,378,387,413,417,
434, 447,469,471, 473,487,
513,568,577, 627, 635, 645,
651, 667,678,697,703,714,
787,796, 802, 809, 817, 826

Chemistry: Structure and Properties of Matter

Standard

Location/Page where
Standard is found

Standard PS-2: The student will demonstrate an understanding of the structure and properties of atoms.

PS-2.1  Compare the subatomic particles (protons, neutrons, electrons) of an 660-670, 702-711, 713-719,
atom with regard to mass, location, and charge, and explain how these 721-730, 740-747, 450-454,
particles affect the properties of an atom (including identity, mass, 826-829
volume, and reactivity).

PS-2.2  Tllustrate the fact that the atoms of elements exist as stable or unstable 587-594, 595-604, 605-611,
isotopes. 612-619, 757-766

PS-2.3  Explain the trends pfthe periodic table based on the elements’ valence 748-754, 785-791
electrons and atomic numbers.

PS-2.4  Use the atomic number and the mass number to calculate the number of

protons, neutrons, and/or electrons for a given isotope of an element.

757-766




PS-2.5  Predict the charge that a representative element will acquire according | 666-672, 702-712, 713-720,
to the arrangement of electrons in its outer energy level. 731-739, 755-766, 785-791

PS-2.6  Compare fission and fusion (including the basic processes and the fact } } }
that both fission and fusion convert a fraction of the mass of interacting Z?; Z?,9595 604, 605-611,
particles into energy and release a great amount of energy). )

PS-2.7  Explain the consequences that the use of nuclear applications (including 505-604. 605-611. 612-619
medical technologies, nuclear power plants, and nuclear weapons) can 620 ’ ’ ’
have.

Chemistry: Structure and Properties of Matter
Standard Location/Page where

Standard is found

Standard PS-3: The student will demonstrate an understanding of various properties and classifications
of matter.

PS-3.1

Distinguish chemical properties of matter (including reactivity) from
physical properties of matter (including boiling point, freezing/melting
point, density [with density calculations], solubility, viscosity, and
conductivity).

626-633, 644-649, 650-655,
656-665, 666-672, 673-677,
683-688, 696-701

816-825, 826-829, 772-778,

PS-3.2  Infer the practical applications of organic and inorganic substances on 779-784,792-801
the basis of their chemical and physical properties.
660-670, 702-711, 713-719,
PS-3.3  Illustrate the difference between a molecule and an atom. 721-730, 740-747, 450-454,
826-829
PS-3.4  Classify matter as a pure substance (either an element or a compound) 626-633, 678-682, 696-701,
or as a mixture (either homogeneous or heterogeneous) on the basis of 644-649
its structure and/or composition.
644-649, 809-815
PS-3.5  Explain the effects of temperature, particle size, and agitation on the
rate at which a solid dissolves in a liquid.
634-643, 433-440, 805-807
PS-3.6  Compare the properties of the four states of matter—solid, liquid, gas,
and plasma—in terms of the arrangement and movement of particles.
634-643, 433-440, 805-807
PS-3.7  Explain the processes of phase change in terms of temperature, heat

transfer, and particle arrangement.




PS-3.8  Classify various solutions as acids or bases according to their physical
properties, chemical properties (including neutralization and reaction
with metals), generalized formulas, and pH (using pH meters, pH paper,
and litmus paper).

816-825

Chemistry: Structure and Properties of Matter

Standard

Location/Page where
Standard is found

Standard PS-4: The student will demonstrate an understanding of chemical reactions and the

classifications, structures, and properties of chemical compounds.

PS-4.1  Explain the role of bonding in achieving chemical stability.

748-754,785-791

PS-4.2  Explain how the process of covalent bonding provides chemical
stability through the sharing of electrons.

748-754,785-791

PS-4.3  Illustrate the fact that ions attract ions of opposite charge from all
directions and form crystal lattices.

748-754,785-791

PS-4.4  Classify compounds as crystalline (containing ionic bonds) or
molecular (containing covalent bonds) based on whether their outer
electrons are transferred or shared.

748-754,785-791

PS-4.5  Predict the ratio by which the representative elements combine to form
binary ionic compounds, and represent that ratio in a chemical formula.

748-754,785-791

PS-4.6  Distinguish between chemical changes (including the formation of gas
or reactivity with acids) and physical changes (including changes in
size, shape, color, and/or phase).

626-633, 644-649, 650-655,
656-665, 666-672, 673-677,
683-688, 696-701

PS-4.7  Summarize characteristics of balanced chemical equations (including
conservation of mass and changes in energy in the form of heat—that
is, exothermic or endothermic reactions).

792-801, 826-830

PS-4.8  Summarize evidence (including the evolution of gas; the formation of a
precipitate; and/or changes in temperature, color, and/or odor) that a
chemical reaction has occurred.

702-712, 760-766, 785-791,
792-801, 802-808

PS-4.9  Apply a procedure to balance equations for a simple synthesis or
decomposition reaction.

792-801, 779-784, 785-791

PS-4.10 Recognize simple chemical equations (including single replacement and
double replacement) as being balanced or not balanced.

792-801, 826-830

PS-4.11 Explain the effects of temperature, concentration, surface area, and the
presence of a catalyst on reaction rates.

802-808, 809-815




Physics: The Interactions of Matter and Energy

Standard

Location/Page where
Standard is found

Standard PS-5: The student will demonstrate an understanding of the nature of forces and motion.

86-93, 142-146, 156-159, 171-

PS-5.1  Explain the relationship among distance, time, direction, and the 175,31-44, 45-49, 50-55, 151-
velocity of an object. 155, 160-166, 176-183, 184-
193
86-93, 142-146, 156-159, 171-
PS-5.2  Use the formula v = d/t to solve problems related to average speed or 175, 31-44, 45-49, 50-55, 151-
velocity. 155, 160-166, 176-183, 184-
193
PS-5.3  Explain how changes in velocity and time affect the acceleration of an 160-166, 208-217, 8, 71-72,
h 117-121, 125-128, 275-285
object.
86-93, 142-146, 156-159, 171-
B . . . 175, 31-44,45-49, 50-55, 151-
PS-5.4  Use the formula a = (v{v;)/t to determine the acceleration of an object. 155, 160-166, 176-183, 184-
193
PS-5.5  Explain how acceleration due to gravity affects the velocity of an object 176-183, 184-193, 218-230,
: 239-252,253-265
as it falls.
80-85, 86-93, 147-150, 171-
PS-5.6  Represent the linear motion of objects on distance-time graphs. 175,218-230
PS-5.7  Explain the motion of objects on the basis of Newton’s three laws of }(5)4251’0351__141% 4151_74_91’2619_17 24 3"_99_
grll(zi‘[l;cr; ;Ee;flﬁ;rz};itrizlstgisehslp among force, mass, and acceleration; 134, 161-166, 208-217. 253-
) 265, 239-252
15-25, 45-49, 63-64, 117-121,
PS-5.8  Use the formula F = ma to solve problems related to force. 125-128, 253-265
PS-5.9  Explain the relationship between mass and weight by using the formula 656-665,253-265
Fw = ma,.
PS-5.10 Explain how the gravitational force between two objects is affected by 553-554,19-20

the mass of each object and the distance between them.




Physics: The Interactions of Matter and Energy

Standard

Location/Page where
Standard is found

Standard PS-6: The student will demonstrate an understanding of the nature, conservation, and
transformation of energy.

PS-6.1  Explain how the law of conservation of energy applies to the 231-238, 286-296, 301-308,
transformation of various forms of energy (including mechanical 446-449, 486-497,437-438
energy, electrical energy, chemical energy, light energy, sound energy,
and thermal energy).

PS-6.2  Explain the factors that determine potential and kinetic energy and the 31-44, 184-193, 194-202, 218-

. 230, 231-238, 286-296, 297-
transformation of one to the other. 308

PS-6.3  Explain work in terms of the relationship among the force applied to an | 35-44, 231-238, 286-296
object, the displacement of the object, and the energy transferred to the
object.

PS-6.4  Use the formula W = Fd to solve problems related to work done on an 286-296, 297-308, 35-44
object.

PS-6.5  Explain how objects can acquire a static electric charge through 548-555, 713-720, 755-766
friction, induction, and conduction.

PS-6.6  Explain the relationships among voltage, resistance, and current in 455-462, 450-454, 463-471
Ohm’s law.

455-462,463-471, 472-485

PS-6.7  Use the formula V = IR to solve problems related to electric circuits.

PS-6.8  Represent an electric circuit by drawing a circuit diagram that includes 455-462, 472-485
the symbols for a resistor, switch, and voltage source.

455-462,463-471, 472-485

PS-6.9  Compare the functioning of simple series and parallel electrical circuits.

PS-6.10 Compare alternating current (AC) and direct current (DC) in terms of 526-532, 521-525
the production of electricity and the direction of current flow.

512-516, 517-520, 450-454,

PS-6.11 Explain the relationship of magnetism to the movement of electric | 455-462,472-485, 521-525,

charges in electromagnets, simple motors, and generators.

526-532, 533-538, 539-541,
548-555




Physics: The Interactions of Matter and Energy

Standard Location/Page where
Standard is found

Standard PS-7: The student will demonstrate an understanding of the nature and properties of mechanical
and electromagnetic waves.

PS-7.1  Illustrate ways that the energy of waves is transferred by interaction 326-339, 340-345, 346-353

with matter (including transverse and longitudinal/compressional
waves).

326-339, 340-345, 346-353,

PS-7.2  Compare the nature and properties of transverse and 411-415, 416-420

longitudinal/compressional mechanical waves.

PS-7.3  Summarize characteristics of waves (including displacement, 326-339, 340-345, 576-586

frequency, period, amplitude, wavelength, and velocity as well as the
relationships among these characteristics).

326-339, 340-345, 346-353,

PS-7.4  Use the formulas v =fA and v = d/t to solve problems related to the 721-730

velocity of waves.

PS-7.5  Summarize the characteristics of the electromagnetic spectrum 416-420, 326-339, 576-586
(including range of wavelengths, frequency, energy, and propagation
without a medium).

354-361, 362-370, 371-376,

PS-7.6  Summarize reflection and interference of both sound and light waves
377-385, 386-390, 346-353

and the refraction and diffraction of light waves.

PS-7.7  Explain the Doppler effect conceptually in terms of the frequency of the
waves and the pitch of the sound.




