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HERFF JONES EDUCATION DIVISION

Active Physics CoreSelect Correlation to the Nevada Academic Content
Standards for Principles of Science, Grades 9-12

Scientific Inquiry (Nature of Science Unifying Concept A)
Scientific inquiry is the process by which humans systematically examine the natural world. Scientific inquiry is a
human endeavor and involves observation, reasoning, insight, energy, skill, and creativity. Scientific inquiry is used
to formulate and test explanations of nature through observation, experiments, and theoretical or mathematical
models. Scientific explanations and evidence are constantly reviewed and examined by others. Questioning, response

to criticism and open communication are integral to the process of science.

Indicator

Location/Page where
Standard is found

N.12.A: Students understand that a variety of communication methods can be used to share

scientific information.

N.12.A.1 Students know tables, charts, illustrations and graphs can be used in
making arguments and claims in oral and written presentations. E/S

80-85, 86-93, 147-150, 171-
175

N.12.A.2 Students know scientists maintain a permanent record of procedures,
data, analyses, decisions, and understandings of scientific investigations. 1/S

129-134, 86-91, 129-134,
147-150, 512-516, 517-525,
650-652, 188-193, 218-222,
354-357, 720-724

N.12.A.3 Students know repeated experimentation allows for statistical analysis
and unbiased conclusions. E/S

86-93, 129-134, 147-150,
171-175, 650-652

N.12.A.4 Students know how to safely conduct an original scientific
investigation using the appropriate tools and technology. E/L

33, 47, 56, 81, 87, 96, 106,
112, 123, 128, 152, 160-161,
177, 195, 210, 219, 232, 243,
267, 288, 341-342, 347, 355,
363, 378-379, 412-413, 417,
426, 434, 447, 469-471, 473,
487, 513, 568, 577-578, 596,
628, 657, 749, 772, 779

N.12.A.5 Students know models and modeling can be used to identify and predict
cause-effect relationships. I/S

86-93, 147-150, 151-155,
171-175 ,239-255




N.12.A.6 Students know organizational schema can be used to represent and
describe relationships of sets. E/S

15-17, 18-25, 147-150, 151-
155, 171-175, 178-183, 239-
255

Science, Technology, and Society (Nature of Science Unifying Concept B)
Technology defines a society or era. It can shape the environment in which people live, and it has increasingly
become a larger part of people’s lives. While many of technology’s effects on society are regarded as desirable, other
effects are seen as less desirable. These concepts are shared across subject areas such as science, math, technology,
social studies and language arts. The development and use of technology affects society and the environment in
which we live, and, at the same time, society influences the development of technology and its impact on culture.

Indicator

Location/Page where
Standard is found

N.12.B: Students understand the impacts of science and technology in terms of costs and benefits to

society.

N.12.B.1 Students know science, technology, and society influenced one another
in both positive and negative ways. E/S

400-404, 405-410, 411-415,
416-420, 421-424, 425-428,
429-432, 486-497, 498-502,
99-104, 105-110, 111-116

N.12.B.2 Students know consumption patterns, conservation efforts, and cultural
or social practices in countries have varying environmental impacts. E/S

243, 355, 378-379, 412, 417,
434, 596, 628, 749

N.12.B.3 Students know the influence of ethics on scientific enterprise. E/S

86-91, 214-217,340-345, 620-
621, 720-721

N.12.B.4 Students know scientific knowledge builds on previous information.
E/S

111-116, 117-121, 129-134,
208-217, 552-554, 558, 564-
565, 567-575, 582-584, 591-
592, 637-638, 667-668

Structure and Transformation of Matter

A basic understanding of matter is essential to the conceptual development of other big ideas in science. In the elementary years
of conceptual development, students will be studying properties of matter and physical changes of matter at the macro level
through direct observations, forming the foundation for subsequent learning. During the middle years, physical and chemical
changes in matter are observed and students begin to relate these changes to the smaller constituents of matter—namely, atoms
and molecules. By high school, students will be dealing with evidence from both direct and indirect observations (microscopic
level and smaller) to consider theories related to change and conservation of matter. The use of models (and an understanding of
their scales and limitations) is an effective means of learning about the structure of matter. Looking for patterns in properties is

also critical to comparing and explaining differences in matter.




Physical Science

Indicator

Location/Page where
Standard is found

SC-HS-1.1.1 Students will classify or make generalizations about elements from
data of observed patterns in atomic structure and/or position on the periodic table.

587-594

SC-HS-1.1.1 Students will classify or make generalizations about elements from
data of observed patterns in atomic structure and/or position on the periodic
table.

same as previous

SC-HS-1.1.2 Students will understand that the atom’s nucleus is composed of
protons and neutrons that are much more massive than electrons. When an
element has atoms that differ in the number of neutrons, these atoms are called
different isotopes of the element.

556-560, 561-566, 576-586,
587-594, 548-555

SC-HS-1.1.3 Students will understand that solids, liquids and gases differ in the
distances between molecules or atoms and therefore the energy that binds them
together. In solids, the structure is nearly rigid; in liquids, molecules or atoms
move around each other but do not move apart; and in gases, molecules or atoms
move almost independently of each other and are relatively far apart. The
behavior of gases and the relationship of the variables influencing them can be
described and predicted.

548-555, 561-566, 587-594,
595-604, 605-611

SC-HS-1.1.4 Students will understand that in conducting materials, electrons flow
easily; whereas, in insulating materials, they can hardly flow at all. Semiconducting
materials have intermediate behavior. At low temperatures, some materials become
superconductors and offer no resistance to the flow of electrons.

433-440, 416-420, 421-424,
425-428, 486-497

SC-HS-1.1.5 Students will explain the role of intermolecular or intramolecular
interactions on the physical properties (solubility, density, polarity, conductivity,
boiling/melting points) of compounds.

450-454, 455-462, 463-471,
486-497

SC-HS-1.1.6 Students will:
* identify variables that affect reaction rates;
* predict effects of changes in variables (concentration, temperature,
properties of reactants, surface area and catalysts) based on evidence/data
from chemical reactions.

SC-HS-1.1.7 Students will:
* construct diagrams to illustrate ionic or covalent bonding;
* predict compound formation and bond type as either ionic or covalent
(polar, nonpolar) and represent the products formed with simple chemical
formulas.

556-560, 567-575




SC-HS-1.1.8 Students will:
e explain the importance of chemical reactions in a real-world context; 556-560, 567-575, 486-497
* justify conclusions using evidence/data from chemical reactions.

Motion and Forces
Whether observing airplanes, baseballs, planets or people, the motion of all bodies is governed by the same basic rules. In the
elementary years of conceptual development, students need multiple opportunities to experience, observe and describe (in words
and pictures) motion, including factors (pushing and pulling) that affect motion. At the middle level, qualitative descriptions of
the relationship between forces and motion will provide the foundation for quantitative applications of Newton’s Laws. These
ideas are more fully developed at the high school level along with the use of models to support evidence of motion in abstract or

invisible phenomena such as electromagnetism..

Indicator Location/Page where
Standard is found

4-13, 15-25, 31-44, 45-49,
129-134, 86-91, 176-183,
142-146, 147-150, 512-516,

SC-HS-1.2.1 Students will: ' ' ' 517_525’ 650-652, 151_155’
* select or construct accurate and appropriate representations for motion 156-160. 184-193. 161-166
9 9 9

(visual, graphical and mathematical);
* defend conclusions/explanations about the motion of objects and real-life 167-170, 208-217, 266-28S,
656-664, 665-671, 672-677,

phenomena from evidence/data.
697-702, 709-713, 218-222,
354-357, 720-724

SC-HS-1.2.2 Students will:
* explain the relationship between electricity and magnetism;
* propose solutions to real life problems involving electromagnetism.

512-516, 517-520, 521-525,
526-532, 533-538, 539-541

T e e S S TS | b, 550,794
y ged objects. Opp g 595-604, 605-611
charges repel.

Energy Transformations
Energy transformations are inherent in almost every system in the universe—from tangible examples at the elementary level,
such as heat production in simple earth and physical systems to more abstract ideas beginning at middle school, such as those
transformations involved in the growth, dying and decay of living systems. The use of models to illustrate the often invisible and
abstract notions of energy transfer will aid in conceptualization, especially as students move from the macroscopic level of
observation and evidence (primarily elementary school) to the microscopic interactions at the atomic level (middle and high
school levels). Students in high school expand their understanding of constancy through the study of a variety of phenomena.
Conceptual understanding and application of the laws of thermodynamics connect ideas about matter with energy
transformations within all living, physical and earth systems.

Unifying Concepts




Indicator

Location/Page where
Standard is found

SC-HS-4.6.1 Students will:
* explain the relationships and connections between matter, energy, living
systems and the physical environment;
* give examples of conservation of matter and energy.

31-44, 194-202, 218-230,
231-238, 297-308, 314-319

SC-HS-4.6.2 Students will:
* predict wave behavior and energy transfer;
* apply knowledge of waves to real life phenomena/investigations.

326-339, 340-345, 641-649,
346-353, 764-770, 683-688,
576-586, 567-575

SC-HS-4.6.3 Students will understand that electromagnetic waves, including
radio waves, microwaves, infrared radiation, visible light, ultraviolet radiation, x-
rays and gamma rays result when a charged object is accelerated.

764-770, 683-688, 576-586,
567-575

SC-HS-4.6.4 Students will:
* describe the components and reservoirs involved in biogeochemical
cycles ( water, nitrogen, carbon dioxide and oxygen);
* explain the movement of matter and energy in biogeochemical cycles and
related phenomena.

111-116, 117-121, 297-303,
122-128, 15-25, 31-44, 45-49,
50-55

SC-HS-4.6.5 Students will describe and explain the role of carbon-containing
molecules and chemical reactions in energy transfer in living systems.

SC-HS-4.6.6 Students will understand that heat is the manifestation of the
random motion and vibrations of atoms.

433-440, 416-420, 486-497,
411-415, 421-424, 425-428,
99-104

SC-HS-4.6.7 Students will:
* explain real world applications of energy using information/data;
* evaluate explanations of mechanical systems using current scientific
knowledge about energy.

194-202, 231-238, 486-497,
503-506, 253-265, 697-702,
703-708

SC-HS-4.6.8 Students will:
* describe the connections between the functioning of the Earth system and
its sources of energy (internal and external);
* predict the consequences of changes to any component of the Earth
system.

111-116, 117-121, 297-303,
122-128, 15-25, 31-44, 45-49,
50-55

SC-HS-4.6.9 Students will:

* explain the cause and effect relationship between global climate and
weather patterns and energy transfer (cloud cover, location of mountain
ranges, oceans);

* predict the consequences of changes to the global climate and weather
patterns.

45-49, 50-55, 69-74, 122-128,
194-202, 253-265, 703-708,
725-729

SC-HS-4.6.10 Students will:
* identify the components and mechanisms of energy stored and released
from food molecules (photosynthesis and respiration);
* apply information to real-world situations.

56-60, 61-68, 487-497




SC-HS-4.6.11 Students will:
* explain the difference between alpha and beta decay, fission and fusion;
* identify the relationship between nuclear reactions and energy.

587-594, 595-604, 605-611,
612-619

SC-HS-4.6.12 Students will understand that the forces that hold the nucleus
together, at nuclear distances, are usually stronger than the forces that would
make it fly apart

587-594, 556-560, 595-604,
605-611, 612-619




