
 
ECSD High School Physical Science Learning Targets   

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

 
ECSD Learning Targets 

The Student is expected to: 
 

Nevada State 
Learning Objectives (A1)   

Fundamental Principals 
(A2)  

Conceptual Understanding 
(A3)   

Practical Reasoning  
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 
 
 
 
Key Vocabulary: data, graph, 
table/chart, line graph, circle graph, 
vertical axis (y axis), horizontal axis (x 
axis), plot points, ordered pairs, line of 
best fit 
 

 
a. Know the components common to 
graphs, tables, and charts. 
 
b. Understand information or data from 
a graph, table, or chart. 
 
c. Use conventions (labeling axes, 
titles, scales, units) when drawing 
graphs. 
 
 

 
a. Represent data using an appropriate 
graph, table, or chart.  
 
 

 
a. Interpret and evaluate data from 
tables, charts, and graphs. 
 
b. Make predictions using tables, 
graphs, and charts. 
 
c. Compare and contrast data from 
tables, graphs, and charts. 
 

Examples: • Identify that distance is on the 
y axis and time on the x axis 
on a distance vs. time graph. 
Using lines of best fit when 
graphing experimental data 
pertaining to velocity and 

• Collect actual data and 
construct a graph (distance vs. 
time, temperature vs. time, 
temperature vs. volume, etc.) 

• Extrapolate and interpolate 
to gain information not in the 
data set (volume vs. 
temperature in determination 
of absolute zero). 



acceleration. 
N.12.A.2  
Students know scientists maintain a 
permanent record of procedures, data, 
analyses, decisions, and 
understandings of scientific 
investigations.  I/S 
 
 
 
Key Vocabulary: data, data analysis, 
conclusions/discussions, patterns, 
procedures/methods 
 

 
a. Know that permanent records of 
procedures, data, analyses, decisions, 
and understandings are essential to a 
proper scientific investigation. 
 
b. Recognize proper data collection 
and recording procedures in various 
scenarios. 
 
 
 
 
 

 
a. Keep a permanent record of 
procedures, data, analyses, decisions 
and understandings of scientific 
investigations. 

 
a. Compare and contrast the 
experimental and control groups. 
 
b. Compare and contrast 
experimental variables.  

Examples:  • Students create appropriate 
data table(s) prior to data 
collection. 

 

N.12.A.3 
Students know repeated 
experimentation allows for statistical 
analysis and unbiased conclusions. 
E/S 
 
 
Key Vocabulary: mean, median, 
mode, range, correlations, percentage, 
statistics, skew, sample size, trial, 
accuracy, precision 
 

 
a. Understand the importance of 
repeated experimentation. 
 
b. Know various statistical analyses 
and when it is appropriate to use them.  
(percentages, mean, median, mode, 
range, positive or negative correlations) 
 
 

 
a. Graph or chart similar data from 
different sample sizes. 
 
b. Use various statistics when 
appropriate. 
 
c. Experimental values are obtained 
from averages gained from multiple 
trials. 
 
d. Calculate percent of error in an 
experimental setting. 
 

 
a. Analyze similar data from different 
sample sizes. 
 
b. Evaluate the validity of conclusions 
based on sampling size. 
 
c. Propose sources of error in 
experiments. 
 
d. Analyze data to determine its 
accuracy and/or precision. 

Examples: • Motion on an inclined plane, 
involving repeated trials.   

 

• Calculate percent of error: 
density, gravity, projectile 
motion 

• Using mass vs. weight an 
object’s location. 

N.12.A.4 
Students know how to safely conduct 
an original scientific investigation using 

 
a. Identify which variables should be 
controlled in an example of an 

 
a. Use available lab equipment and 
appropriate technology to collect data. 

 
a. Design an experiment to test a 
question using appropriate variables 



the appropriate tools and technology. 
E/L 
 
 
 
Key Vocabulary: 
independent(manipulated) and 
dependent(responding) variables, 
controlled variables (constants), 
control, hypothesis, data (qualitative 
and quantitative), experiment, 
conclusion/discussion, inference, 
observations, problem, SI units 

experimental design. 
 
b. Understand experimental and control 
groups. Understand independent 
(manipulated) and dependent 
(responding) variables. 
 
c. Understand the basic components of 
the science process. 
(observations, hypothesis, etc). 
 
d. Understand how to report data and 
share findings. 
 
e.  Explain how inquiry drives the 
processes of science 
 
f. Know laboratory safety procedures. 
 
g. Identify correct practices for safely 
conducting an experiment. 
 
h. Recognize a testable question. 
 
i.  Recognize lab safety symbols 
 

 
b. Follow laboratory safety procedures. 
 
c. Use appropriate SI units. 
 
d. Select the appropriate tool for 
measurement. 
 
e. Read instruments to appropriate 
levels of precision (one estimated 
place) 

and controls. 
 
b. Defend the use of the 
experimental design and describe 
weaknesses and flaws in the test, 
experiment, or research design. 
 
c. Display data in appropriate forms. 
 
d. Analyze an experimental design. 
 
e. Analyze data. 
 

Examples:  • Probeware, etc.   
N.12.A.5 
Students know models and modeling 
can be used to identify and predict 
cause-effect relationships.  I/S 
 
 
Key Vocabulary: model, cause, effect 

 
a. Understand cause and effect 
relationship. 
 
b. Understand the importance of 
models in understanding abstract 
scientific concepts.  
 
c. Understand the limitations of models. 
 

 
a. Predict possible outcomes to 
simulated situations. 

 
a. Design a model to demonstrate a 
cause and effect relationship. 
 
b. Evaluate the appropriateness of a 
model. 

Examples: • Model of the atom, etc.  • Angle of a ramp vs. 



acceleration 
N.12.A.6 
Students know organizational schema 
can be used to represent and describe 
relationships of sets. E/S 
 
 
 
Key Vocabulary: classification system 

 
a. Understand that information or data 
can be organized into groups with 
similar characteristics. 
 
b. Recognize that each branch of 
science has developed classification 
systems based on observable 
characteristics. 
 
c. Classification systems can be 
modified over time to account for new 
information. 
 

 
a. Use classification keys, tables, 
graphs, graphic organizers, etc. to 
represent and describe relationships of 
sets. 

 
a. Compare and contrast individual 
elements (parts) of a set. 

Examples: • Planets, periodic table, matter  • Compare and contrast 
elements within a group on 
the periodic table. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



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

ECSD Learning Targets 
The Student is expected to: 

 
Nevada State 

Learning Objectives   (A1)   
Concepts/Knowledge 

(A2)  
Procedures/Skills 

(A3)   
Problem Solving/Reasoning 

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

 
a. Know technology and science have 
impacted society in both positive and 
negative ways. 
 
b. Describe how societal needs and 
pressures influence the course of 
scientific research and development of 
technology. 
 
c. Know that science can be influenced 
by societal bias (race, gender, religion, 
nationality). 
 

 
a. Investigate the impact science and 
technology has had on society.  

 
a. Communicate the impact science 
and technology has had on society.  
 
b. Analyze the effect of technology 
on available natural resources. 
 
 
 
 

Examples:  • Development of spin-offs from 
space program. 

• CFC’s  

• Pros and cons of internal 
combustion engine 

 

• Research project 
• Microscopic gold recovery 

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

 
a. Know humans impact the 
environment in both positive and 
negative ways (consumption patterns, 
conservation efforts, cultural or social 

 
a. Cite examples of positive and 
negative human impact on the 
environment. 

 
a. Develop possible solutions to the 
negative impacts society has had on 
the environment. 



 
 
 
Key Vocabulary:  environment, social 
practices 
 

practices). 
 
 

Examples:  • Negative:  Chernobyl, U.S. 
energy policies, GMO, ozone 
depletion 

• Positive:  Conservation 
efforts, recycling, Montreal 
protocol, GMO 

• Debate pros and cons of 
environmental issues 

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

 
a. Understand that ethics has placed 
limitations on science. 
 
b. Personal ethics of the scientist can 
limit the scope of scientific endeavors.   
 
 

  
a. Research the ethics of different 
science issues. 

Examples:   • False manipulation of data 
(dry lab). 

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

 
a. Know that previous scientific 
knowledge provides scaffolding for 
future understanding. 
 

 
a. Effectively communicate examples 
of scientific knowledge that led to 
scientific discoveries and current 
theories.  
 

 
a. Formulate a hypothesis based on 
previous experience or research.  

 

Examples:    
 
 
 
 
 
 
 
 
 



 
Solar Systems and Universe (Earth and Space Science Unifying Concept B) 
The universe is a dynamic system of matter and energy. The universe is extremely large and massive and with its 
components separated by vast distances. Tools of technology will continue to aid in investigation of the 
components, origins, processes, and age of the universe. Earth is one part of our solar system, which is within the 
Milky Way galaxy. The Sun is the energy-producing star for our solar system. Most objects in our solar system are in 
predictable motion, resulting in phenomena such as day/night, year, phases of the moon, tides, and eclipses. 
 
E.12.B Students know scientific theories of origins and evolution of the universe. 
 

ECSD Learning Targets 
The Student is expected to: 

 
Nevada State  

Learning Objectives (A1)   
Concepts/Knowledge 

(A2)  
Procedures/Skills 

(A3)   
Problem Solving/Reasoning 

E.12.B.1 
Students know common characteristics 
of stars. I/S 
 
Key Vocabulary:  stars, brightness 
 

 
a. Recognize that stars change in 
temperature, size, color, and 
brightness as they age. 
 

 
a. Demonstrate the general relationship 
between the color and temperature of 
stars. 

 

Examples: 
 

 • Interpret Hertzsprung-Russell 
Diagram 

 

E.12.B.2 
Students know stars are powered by 
nuclear fusion of lighter elements into 
heavier elements, which results in the 
release of large amounts of energy.  I/S 
 
 
 
Key Vocabulary:  nuclear fusion, 
energy, nuclear reactions 
 

 

a. Know that stars are composed 
mostly of hydrogen and helium and 
ultimately produce all other elements 
through nuclear reactions. 
 
b.  Know the energy released by fusion 
is in all ranges of the Electromagnetic 
Spectrum 
 
c. Know elemental make up of stars is 
determined by spectral analysis. 
 

  



Examples:    
E.12.B.3 
Students know ways in which 
technology has increased 
understanding of the universe.  I/S 
 
 
 
Key Vocabulary:  optical telescope, 
radio telescope, probe, satellites 
 

 
a. Describe the uses of optical and 
radio telescopes, probes, and artificial 
satellites in astronomy. 
 

 

a. Explore the uses of optical and radio 
telescopes, probes, and artificial 
satellites in astronomy. 

 

Examples:    
E.12.B.4 
Students know the on-going processes 
involved in star formation and 
destruction.  I/S 
 
 
Key Vocabulary:  stellar evolution, 
mid-size stars, massive stars 

 
a. Explain the processes of stellar 
evolution. 
b. Recognize the life-cycles of mid-size 
and massive stars and their stellar 
remnants. 
  

  
a. Evaluate scientific theories 
regarding the evolution of the 
universe. 

Examples:    
E.12.B.5 
Students know scientific evidence 
suggest that the universe is expanding.  
I/S 
 
 
Key Vocabulary:  red shift 

 

 
a. Recognize the red shift effect and 
know that the most distant objects have 
the greatest degree of red shift. 
 

  

Examples:    
E.12.B.6 
Students know regular and predictable 
motions of Earth around the Sun and 
the Moon around the Earth explain 
such phenomena as the day, the year, 
phases of the Moon, and eclipses. E/S 
 

 
a. Describe how days, year, phases of 
the moon and eclipses occur. 
 
b. Know that gravitational pull of the 
moon and sun cause tides. 
 
c.  Know that seasons are caused by 

  



 
Key Vocabulary:  moon phases, 
eclipse, tides 
 

the tilt of the earth (not the distance to 
the sun) 

Examples:    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Earth's Composition and Structure (Earth and Space Science Unifying Concept C) 
Earth is composed of materials that move through the biogeochemical cycles.  Earth’s features are shaped by 
ongoing and dynamic processes.  These processes can be constructive or destructive and occur over geologic time 
scales 
 
E.12.C Students understand evidence for processes that take place on a geologic time scale. 
 

ECSD Learning Targets 
The Student is expected to: 

 
Nevada State 

Learning Objectives (A1)   
Concepts/Knowledge 

(A2)  
Procedures/Skills 

(A3)   
Problem Solving/Reasoning 

E.12.C.1 
Students know how successive rock 
strata and fossils can be used to 
confirm the age, history, and changing 
life forms of the Earth, including how 
this evidence is affected by the folding, 
breaking, and uplifting of layers. E/S 
 
 
 
Key Vocabulary:  strata, fossils, 
folding, breaking, uplifting, absolute 
dating, sedimentary rock, 
superposition, relative dating 
 

 
a. Explain the basics of the process of 
fossil formation. 
 
b. Describe the process of absolute 
dating. 
 
c. Describe how folding, breaking, and 
uplifting of strata complicate geological 
evidence. 
 
d. Describe the formation of 
sedimentary rock. 
  
 

 
a. Apply the principles of superposition 
to relative dating of rock layers. 
 
b. Sequence the age, history, and 
changing life forms of Earth using 
strata and fossil evidence. 

 
a. Compare and contrast Absolute 
vs. Relative dating. 

Examples:    
E.12.C.2 
Students understand the concept of 
plate tectonics including the evidence 
that supports it (structural, geophysical 
and paleontological evidence).  E/S 
 
 
 
Key Vocabulary:  plate tectonics, 

 
a. Describe how convection in Earth’s 
mantle has changed the locations and 
shapes of continents based on tectonic 
plate movement. 
 
b. Identify the evidence for seafloor 
spreading. 
 

 
a. Explore the evidence that supports 
Plate Tectonics. 

 



convection, mantle, seafloor spreading, 
tectonic plate spreading 

c. Identify the three major types of 
tectonic plate boundaries. 
  

Examples:    
E.12.C.3 
Students know elements exist in fixed 
amounts and move through solid earth, 
oceans, atmosphere and living things 
as part of biogeochemical cycles. E/S 
 
 
Key Vocabulary:  biogeochemical 
cycle 
 

 
a. Explain how matter and energy are 
transferred chemically through systems 
that include living and non-living 
components. 
 
 

 
a. Explore energy and matter 
transformations 

 

Examples:  • Phase changes, food chains  
E.12.C.4 
Students know processes of obtaining, 
using, and recycling of renewable and 
non-renewable resources.  E/S 
 
 
 
Key Vocabulary:  renewable 
resources, non-renewable resources, 
fossil fuel, ore, hydroelectric power, 
geothermal energy, conservation, 
compost, recycling 

 
a. Identify the differences between 
renewable and non-renewable 
resources. 
 
b. Explain how recycling reduces the 
rate of depletion of nonrenewable 
resources. 
 
c. Identify the processes used to obtain 
natural resources (e.g., mining, oil 
production, water, and agriculture).  
 

  

Examples:    
E.12.C.5 
Students know soil, derived from 
weathered rocks and decomposed 
organic material, is found in layers. E/S 
 
 
 
Key Vocabulary:  weathering, 
mechanical weathering, chemical 

 
a. Describe the process of weathering. 
 
b. Describe the structure of soil, its 
components, and its formation. 
 
 
 

  



weathering, decomposed, soil horizon, 
soil profile 
 

Examples:    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Matter (Physical Science Unifying Concept A) 
Matter has various states with unique properties that can be used as a basis for organization.  The 
relationship between the properties of matter and its structure is an essential component of study in the 
physical sciences.   The understanding of matter and its properties leads to practical applications, such as 
the capability to liberate elements from ore, create new drugs, manipulate the structure of genes and 
synthesize polymers.  
 
P.12.A Students understand that atomic structure explains the properties and behavior of matter. 
 

ECSD Learning Targets 
The Student is expected to: 

 
Nevada State 

Learning Objectives (A1)   
Concepts/Knowledge 

(A2)  
Procedures/Skills 

(A3)   
Problem Solving/Reasoning 

P.12.A.1 
Students know different molecular 
arrangements and motions account for 
the different physical properties of 
solids, liquids, and gases.  E/S 
 
 
 
Key Vocabulary:  solid, liquid, gas, 
plasma, melting, freezing, 
evaporization, vaporization, boiling, 
condensation, sublimation, particles, 
physical change, chemical change 
 

 
a. Recognize the differences between 
solids, liquids, and gases. 
 
b. Describe four phases of matter. 
 
c. Explain properties of the states of 
matter using kinetic-molecular theory.  
 
 

 
a. Discuss the relationship of heat, 
energy, and phase change. 
 
b. Distinguish between physical and 
chemical properties of matter. 
 
c. Explore the phases of matter. 

 
a. Analyze the motion of particles in 
solids, liquids, and gases. 
 
b. Given a diagram, classify the 
molecular arrangement that best 
describes a solid, liquid, or gas. 
 

Examples:  • Heat associated with melting 
ice. 

 

P.12.A.2 
Students know elements in the periodic 
table are arranged into groups and 
periods by repeating patterns and 
relationships. E/S 
 
 

 
a. Explain why elements in the main 
groups (metals, nonmetals, alkali 
metals, alkaline earths, halogens, and 
noble/inert gases) on the periodic table 
have similar properties. 
 

 
a. Classify elements as metals and 
non-metals. 
 
b. Predict periodic trends in atomic 
mass and atomic number. 
 

 
a. Given number of neutrons and 
number of protons in an atom identify 
which element the atom is. 



 
Key Vocabulary:  periodic law, group, 
family, period, metal, luster, ductile 
malleable, corrosion, nonmetal, 
metalloid, alkali metal, alkaline earth 
metal, transition, metal noble gas, 
halogen family, rare-earth element, 
lanthanide series, actinide series, 
isotope, atomic number, atomic mass, 
valence 
 

b. Identify the positions of metals and 
non-metals on the periodic table. 
 
c. Recognize the difference between 
the atomic number and the atomic 
mass of an element. 
 
d. Recognize how the modern periodic 
table is designed. 
 
e. Describe some differences between 
metals and nonmetals. 
 
f. Describe some properties of the eight 
families of elements. 
 
g. Identify how the periodic law 
explains the physical and chemical 
properties of elements. 
 

c. Calculate the number of electrons, 
protons, and neutrons given the atomic 
number and atomic mass for a given 
isotope of any element in the periodic 
table. 

Examples: • Graphing periodic properties – 
Atomic # Vs. Atomic size; 

• Atomic # Vs. Ionization energy 

• Lab:  activity of metals 
• Melting points NaCl Vs KCl 

 

P.12.A.3 
Students know identifiable properties 
can be used to separate mixtures. E/S 
 
 
 
Key Vocabulary:  mixture, 
heterogeneous, homogeneous, colloid, 
solution, solute, solvent, soluble 

 
a. List the different kinds of mixtures. 
 
b. Identify mixtures and compounds. 
 
c. Identify heterogeneous and 
homogeneous mixtures. 
  
 
 

 
a. Compare the properties of solutions 
with the properties of other mixtures. 

 
a. Design separation processes 
based on properties (e.g., 
magnetism, solubility, density, boiling 
point, and properties that lend 
themselves to mechanical sorting). 

Examples:  • Separation of salt and sand  
P.12.A.4 
Students know atoms bond with one 
another by transferring or sharing 
electrons. E/S 

 
a. Recognize that bonding electrons 
are outer electrons. 
 

 
a. Relate metallic bonding to the 
properties of metals. 

 
a. Predict bond typed based on 
relative positions in periodic table 
(e.g., alkali metal and halogen, and 



 
 
 
Key Vocabulary:  chemical bonding, 
valence electron, ionic bonding, ion, 
ionization, ionization energy, covalent 
bonding, electron-dot diagram, 
diatomic element, molecule, polyatomic 
ion, metallic bond, oxidation number 

b. Explain the difference between ionic 
and covalent bonding. 
 
c. Explain chemical bonding on the 
basis of unfilled energy levels. 
 
d. Describe the formation of ions and 
ionic bonding. 
 
e. Describe the formation of covalent 
bonds.   
 
f. Explain what oxidation number is. 
 
g. Identify the relationships among an 
atom’s position in the periodic tab le, its 
oxidation number, and the type of 
bonds it forms. 
 

typical organic compounds). 
 

Examples: • Ionic Vs. Covalent melting 
points 

  

P.12.A.5 
Students know chemical reactions can 
take place at different rates, depending 
on a variety of factors (i.e. temperature, 
concentration, surface area, and 
agitation). E/S 
 
 
 
Key Vocabulary:  kinetics, reaction 
rate, collision theory, catalyst 
 

 
a. Describe factors affecting the rate at 
which a reaction proceeds. 
 
b. Identify the effect of catalysts on 
reaction rate. 
  
 

 
a. Relate the collision theory to factors 
affecting rates of chemical reactions. 

 
a. Design an experiment that can 
change the rate of a reaction. 
 
b. Predict the result of a given factor 
on the reaction rate. 
 
 

Examples: • MnO2 in hydrogen peroxide 
(H2O2) 

• Hydrogen peroxide reaction to 
form water and oxygen 

  

P.12.A.6    



Students know chemical reactions 
either release or absorb energy. E/S 
 
 
 
Key Vocabulary:  exothermic reaction, 
endothermic reaction, activation energy 

a. Recognize that the reaction of 
photosynthesis and aerobic 
respirations involve energy changes.  
 
b.  Identify the presence of energy as a 
component of every chemical reaction 
 
c. Distinguish between exothermic and 
endothermic reactions. 
 

a. Given an energy diagram, predict 
whether a process is exothermic or 
endothermic. 

Examples: • Ammonium chloride and water 
reaction (endothermic) 

• Potassium chlorate and 
glycerin – rocket engine 

 

P.12.A.7 
Students know that, in chemical 
reactions, elements combine in 
predictable ratios, and the numbers of 
atoms of each element do not change.  
I/S 
 
 
 
Key Vocabulary:  law of conservation 
of mass, chemical equation 

 
a. Explain how a chemical reaction 
satisfies the law of conservation of 
mass. 
 
b. Explain that the law of definite 
proportions allows for predictions of 
reaction amounts. 
 
c. Recognize how chemical equations 
are used to describe chemical 
reactions. 
  

 
a. Balance simple chemical reaction 
equations using simple whole number 
ratios and the conservation of mass 
principle. 

 

Examples:    
P.12.A.8 
Students know most elements have 
two or more isotopes, some of which 
have practical applications.  I/S 
 
 
Key Vocabulary:  isotope, 
radioactivity, nuclear symbol 

 
a. Know that isotopes of an element 
have different numbers of neutrons and 
the same number of protons. 
 
b. Identify that practical applications of 
isotopes arise from the nature of 
radioactivity and that atoms are the 
building blocks of all things. 
 

 
a. Calculate the numbers of protons 
and neutrons given a nuclear symbol. 

 

Examples:    
P.12.A.9    



Students know the number of electrons 
in an atom determines whether the 
atom is electrically neutral or an ion.  
I/S 
 
Key Vocabulary:  electron, neutral, ion 

a. Recognize whether a described 
atom is electrically neutral or an ion. 
 
 

a. Calculate the number of protons and 
electrons to determine the electrical 
charge of an atom. 
 
b. Calculate the magnitude and sign of 
the charge on an ion given the number 
of protons and electrons. 
 

Examples:    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Forces and Motion (Physical Science Unifying Concept B) 
The laws of motion are used to describe the effects of forces on the movement of objects.  
 
P.12.B Students understand the interactions between force and motion. 
 

ECSD Learning Targets 
The Student is expected to: 

 
Nevada State 

Learning Objectives (A1)   
Concepts/Knowledge 

(A2)  
Procedures/Skills 

(A3)   
Problem Solving/Reasoning 

P.12.B.1 
Students know laws of motion can be 
used to determine the effects of forces 
on the motion of objects.  E/S 
 
 
 
Key Vocabulary:  force, friction, 
inertia, Newton 

 
a. Describe how the strength of the net 
force and mass of an object determine 
the amount of change in an object’s 
motion (includes the effects of the force 
of gravity on objects). 
 
b. Explain how friction affects the 
motion of an object. 
 
c. Identify the three types of friction. 
 
d. Identify how an example may 
illustrate a change and/or redirection of 
force where the amount of work 
remains unchanged. 
 
e. Relate force, mass, and 
acceleration. 
 

 
a. Apply Newton’s three laws of motion 
to physical situations (knowing the 
number of each law is not core 
knowledge). 
 
b. Given distance vs. time and velocity 
vs. time plots, interpret and predict 
different types of motion. 

 

Examples:    
P.12.B.2 
Students know magnetic forces and 
electric forces can be thought of as 
different aspects of electromagnetic 
force.  I/S 
 
 

 
a. Describe the relationship between 
electric currents and magnetic fields. 
 
b. Explain the structure and function of 
electromagnets. 
 

 
a. Apply the concept of electromagnetic 
induction to explain the operation of 
generators and transformers. 
 
b. Apply the concepts of 
electromagnetism to electric motors. 

 



Key Vocabulary:  electromagnetism, 
solenoid, electromagnet, electric motor, 
galvanometer, induced current, 
electromagnetic induction, generator, 
transformer 

c. Describe the structure, operation, 
and uses of a generator. 
 
d. Explain the production of alternating 
current. 
  

Examples:    
P.12.B.3 
Students know the strength of the 
electric force between two objects 
increases with charge and decreases 
with distance. I/S 
 
 
Key Vocabulary:  charge, electric 
field, 

 
a. Explain how electric forces change 
when the distance between the two 
charges changes and/or when the 
magnitude of the charges changes. 
 
b. Describe the nature of forces that act 
between unlike charges and like 
charges. 
 

  

Examples:    
P.12.B.4 
Students know the strength of the 
gravitational force between two objects 
increases with mass and decreases 
rapidly with distance.  I/S 
 
 
Key Vocabulary:  gravity, free fall, law 
of universal gravitation 

 
a. Identify the components of 
gravitational force and gravitational 
potential energy. 
 
b. Explain that gravitational force 
becomes stronger as the masses 
increase and become weaker as the 
distance between the objects 
increases. 
 
c. Explain that in some cases weight 
could change while mass stays the 
same. 
 
d. Relate gravity and the motion of 
falling objects. 
 
e. Explain the effects of air resistance 
on a falling object. 

  



  
Examples:    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Energy (Physical Science Unifying Concept C) 
The total energy of the universe is constant. All events involve the transfer of energy in one form or another.  In all 
energy transfers, the overall effect is that the energy is spread out uniformly. 
 
P.12.C   Students understand that there are interactions between matter and energy. 
 

ECSD Learning Targets 
The Student is expected to: 

 
Nevada State 

Learning Objectives (A1)   
Concepts/Knowledge 

(A2)  
Procedures/Skills 

(A3)   
Problem Solving/Reasoning 

P.12.C.1 
Students know waves (I.e. sound, 
seismic, electromagnetic) have energy 
that can be transferred when the waves 
interact with matter. E/S 
 
 
 
Key Vocabulary:  wave, vibration, 
medium, mechanical wave, 
electromagnetic wave, crest, trough, 
amplitude, wavelength, frequency, 
transverse wave, longitudinal wave, 
surface wave, reflection, refraction, 
diffraction, interference, standing wave, 
resonant frequency 
 

 
a. Identify transverse waves and 
longitudinal waves. 
 
b. Explain that waves transfer energy 
without transferring matter. 
 
c. Describe how waves behave when 
they meet and obstacle, pass into 
another medium, or encounter another 
wave. 
 
d. Describe the characteristics of 
waves  
 
 

 
a. Compare and contrast mechanical 
waves and electromagnetic waves. 
 
b. Distinguish between compressions 
and rarefactions. 
 
c. Predict increases or decreases in 
wavelength for a given increase or 
decrease in frequency. 
 
d. Relate speed, frequency, and 
wavelength. 
 
e. Solve mathematical problems 
involving speed of waves. 
 

 

Examples:    
P.12.C.2 
Students know energy forms can be 
converted. E/S 
 
 
Key Vocabulary:  energy, mechanical 
energy, heat energy, chemical energy, 
electromagnetic energy, nuclear 

 
a. Recognize that photosynthesis is a 
process that converts light energy to 
chemical energy. 
 
b. Explain that heat is often produced 
as a byproduct when one form of 
energy is converted to another form 

 
a. Calculate the kinetic energy of a 
given mass at a given velocity. 
 
b. Calculate the gravitational potential 
energy of a given weight at a given 
height. 
 

 



energy, kinetic energy, potential 
energy, gravitational potential energy, 
Law of Conservation of Energy. 

(e.g., when machines and living 
organisms convert stored energy to 
motion). 
 
c. From an example, identify that 
energy cannot be created or destroyed, 
but only changed from one form to 
another. 
 
d. List the five main forms of energy 
(mechanical, heat, chemical, 
electromagnetic, and nuclear). 
 
e. Describe kinetic and potential 
energy. 
 

c. Apply the law of conservation of 
energy to energy conversions within a 
process. 

Examples:    
P.12.C.3 
Students know nuclear reactions 
convert a relatively small amount of 
material into a large amount of energy.  
I/S 
 
 
Key Vocabulary:  nuclear strong force, 
binding energy, radioactive decay, half-
life, nuclear fission, nuclear chain 
reaction, nuclear fusion 
 

 
a. Identify fission and fusion. 
 
b. Recognize that a large amount of 
energy is produced from a relatively 
small amount of material in a nuclear 
reaction. 
 
c. Explain the concept of half-life.    
 
 

 
a. Calculate energy released given a 
change in mass in a nuclear reaction. 
 

 

Examples:  • E=mc2  
P.12.C.4 
Students know characteristics, 
applications and impacts of 
radioactivity. E/S 
 
Key Vocabulary:  nuclear radiation, 
radioactive, radioactivity, alpha particle, 
beta particle, gamma ray 

 
a. Identify the difference between 
ionizing and non-ionizing radiation. 
 
b. Identify characteristics of 
radioactivity, including differences 
between alpha, beta, and gamma rays. 
 

  
a. Evaluate the impacts of 
radioactivity. 



 c. Recognize applications of 
radioactivity from examples.  
 

Examples:    
P.12.C.5 
Students know the relationship 
between heat and temperature.  I/S 
 
 
Key Vocabulary:  kinetic energy, 
temperature, thermometer, Celsius 
scale, Kelvin scale, absolute zero 

 
a. Describe heat and temperature 
using the kinetic energy of particles. 
 
b. Explain how a thermometer is used 
to measure temperature. 
 
c. Explain the Celsius and Kelvin 
temperature scales. 
 

 
a. Explore temperature scales 
 
b. Convert temperatures from one 
scale to the other. 

 

Examples:  • Absolute zero lab  
P.12.C.6 
Students know electricity is transferred 
from generating sources for 
consumption and practical uses. I/S 
 
Key Vocabulary:  generator 

 
a. Describe various methods for 
generating electricity. 
 
b. Identify the processes by which 
various forms of energy (e.g., chemical, 
mechanical, and electromagnetic) are 
converted to electricity. 
  

 
a. Use a diagram to trace the transfer 
of electricity from generating sources to 
end uses by consumers. 
 
b. Explore methods of electrical 
generation. 

 

Examples:    
 


