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Course Name:  Middle School Physical Science 
Length of Course:  Year 
Credit:  1 Credit 
 
 
Program Goal: 

 
The School District of Marshfield K-12 Science Program will prepare and motivate learners to 

explore, problem solve and collaborate with their classmates to interpret science and explain the 

world around them.  Learners will acquire knowledge and evidence that promotes creative 

solutions through the evaluation and understanding of scientific theories and evidence.  Learners 

will collect, analyze and reason with scientific data through investigations that ultimately allow 

for the generation of scientific explanations.  Critical thinking skills will elevate natural 

curiosity, make sense of scientific data and promote scientific literate citizens. 

 
 
Course Description: 

 
The middle school Physical Science course is an introduction to the fields of chemistry and 

physics.  Its design provides students with an opportunity to understand many basic scientific 

principles.  Through a variety of activities, students will use scientific procedures to collect and 

analyze laboratory data.  Half of the course emphasizes basic physics principles.  The main 

topics are motion, forces, energy, work and power, sound and light.  The other half of the course 

emphasizes basic chemistry principles.  The main topics are general properties of matter, 



physical and chemical changes, atomic structure, the periodic table, chemical bonding and types 

of reactions. 

 

Wisconsin Standards for Science (SCI) 
Crosscutting Concepts (CC) 
CC1:  Students use science and engineering practices, disciplinary core ideas, and patterns to make 
sense of phenomena and solve problems. 
Patterns CC1.m: Students recognize macroscopic patterns are 

related to the nature of microscopic and atomic-level 
structure.  They identify patterns in rates of change and 
other numerical relationships that provide information 
about natural and human-designed systems.  They use 
patterns to identify cause and effect relationships and use 
graphs and charts to identify patterns in data. 

CC3:  Students use science and engineering practices, disciplinary core ideas, and an understanding of 
scale, proportion and quantity to make sense of phenomena and solve problems. 
Scale, Proportion, and Quantity CC3.m: Students observe time, space, and energy 

phenomena at various scales using models to study 
systems that are too large or too small.  They understand 
phenomena observed at one scale may not be observable 
at another scale, and the function of natural and designed 
systems may change with scale.  They use proportional 
relationships (e.g., speed as the ratio of distance traveled 
to time taken) to gather information about the magnitude 
of properties and processes.  They represent scientific 
relationships through the use of algebraic expressions and 
equations. 

CC5:  Students use science and engineering practices, disciplinary core ideas, and an understanding of 
energy and matter to make sense of phenomena and solve problems. 
Energy and Matter CC5.m: Students understand matter is conserved because 

atoms are conserved in physical and chemical processes.  
They also understand that within a natural or designed 
system the transfer of energy drives the motion and 
cycling of matter.  Energy may take different forms (e.g., 
energy in fields, thermal energy, and energy of motion).  
The transfer of energy can be tracked as energy flows 
through a designed or natural system. 

CC7:  Students use science and engineering practices, disciplinary core ideas, and an understanding of 
stability and change to make sense of phenomena and solve problems. 



Stability and Change CC7.m: Students explain stability and change in natural or 
designed systems by examining changes over time, and 
considering forces at different scales, including the atomic 
scale.  They understand changes in one part of a system 
might cause large changes in another part, systems in 
dynamic equilibrium are stable due to a balance of 
feedback mechanisms, and stability might be disturbed by 
either sudden events or gradual changes that accumulate 
over time. 

Science and Engineering Practices (SEP) 

SEP1:  Students ask questions and define problems, in conjunction with using crosscutting concepts 
and disciplinary core ideas, to make sense of phenomena and solve problems. 
Defining Problems 
SEP1.B 

SEP1.B.m: Students define a design problem that can be 
solved through the development of an object, tool, 
process, or system, and includes multiple criteria and 
constraints, including scientific knowledge that may limit 
possible solutions. 

SEP3:  Students plan and carry out investigations, in conjunction with using crosscutting concepts 
and disciplinary core ideas, to make sense of phenomena and solve problems. 
Planning and Conducting 
Investigations 
SEP3.A 

SEP3.A.m:  
Students plan and carry out investigations that use 
multiple variables and provide evidence to support 
explanations or solutions.  This includes the following: 
 
Individually and collaboratively plan an investigation, 
identifying: independent and dependent variables and 
controls, tools needed to do the gathering, how 
measurements will be recorded, and how many data are 
needed to support a claim. 
 
Conduct an investigation.  Evaluate and revise the 
experimental design to produce data that serve as the basis 
for evidence to meet the goals of the investigation. 
 
Evaluate the accuracy of various methods for collecting 
data. 
 
Collect data under a range of conditions that serve as the 
basis for evidence to answer scientific questions or test 
design solutions. 
 
Collect data about the performance of a proposed object, 
tool, process, or system under a range of conditions. 

SEP4:  Students analyze and interpret data, in conjunction with using crosscutting concepts and 
disciplinary core ideas, to make sense of phenomena and solve problems. 



Analyze and Interpret Data 
SEP4.A 

SEP4.A.m:  
 
Students extend quantitative analysis to investigations, 
distinguishing between correlation and causation, and 
basic statistical techniques of data and error analysis.  This 
includes the following: 
 
Construct, analyze, or interpret graphical displays of data 
and large data sets to identify linear and nonlinear 
relationships. 
 
Use graphical displays (e.g., maps, charts, graphs, and 
tables) of large data sets to identify temporal and spatial 
relationships. 
 
Distinguish between casual and correlational relationships 
in data. 
 
Analyze and interpret data to provide evidence for 
explanations of phenomena. 
 
Apply concepts of statistics and probability (including 
mean, median, mode, and variability) to analyze and 
characterize data, using digital tools when feasible. 
 
Consider limitations of data analysis (e.g., measurement 
error), and seek to improve precision and accuracy of data 
with better technological tools and methods (e.g., multiple 
trials). 
 
Analyze and interpret data to determine similarities and 
differences in findings. 
 
Analyze data to define an optimal operational range for a 
proposed object, tool, process, or system that best meets 
criteria for success. 

SEP5:  Students mathematics and computational thinking, in conjunction with using crosscutting 
concepts and disciplinary core ideas, to make sense of phenomena and solve problems. 
Qualitative and Quantitative Data 
SEP5.A 

SEP5.A.m:  
 
Students identify patterns in large data sets and use 
mathematical concepts to support explanations and 
arguments.  This includes the following: 
 
Decide when to use qualitative vs. quantitative data. 
 
Use digital tools (e.g., computers) to analyze very large 
data sets for patterns and trends. 
 



Use mathematical representations to describe and support 
scientific conclusions and design solutions. 
 
Create algorithms (a series of ordered steps) to solve a 
problem. 
 
Apply mathematical concepts and processes (such as 
ration, rate, percent, basic operations, and simple algebra) 
to scientific and engineering questions and problems. 
 
Use digital tools and mathematical concepts and 
arguments to test and compare proposed solutions to an 
engineering design problem. 

SEP6:  Students construct explanations and design solutions, in conjunction with using crosscutting 
concepts and disciplinary core ideas, to make sense of phenomena and solve problems. 
Construct an Explanation 
SEP6.A 

SEP6.A.m:  
Students construct explanations supported by multiple 
sources of evidence consistent with scientific ideas, 
principles, and theories.  This includes the following: 
 
Construct an explanation that includes qualitative or 
quantitative relationships between variables that predict 
and describe phenomena. 
 
Construct an explanation using models or representations. 
 
Construct a scientific explanation based on valid and 
reliable evidence obtained from sources, including the 
students’ own experiments.  Solutions should build on the 
following assumption: theories and laws that describe the 
natural world operate today as they did in the past and will 
continue to do so in the future. 
 
Apply scientific ideas, principles, and evidence to 
construct, revise, or use and explanation for real world 
phenomena, examples or events. 
 
Apply scientific reasoning to show why the data or 
evidence is adequate for the explanation. 

Design Solutions 
SEP6.B 

SEP6.B.m:  
Students design solutions supported by multiple sources of 
evidence consistent with scientific ideas, principles, and 
theories.  This includes the following: 
 
Apply scientific ideas or principles to design, construct, 
and test a design of an object, tool, process, or system. 
 
Undertake a design project, engaging in the design cycle, 
to construct and implement a solution that meets specific 
design criteria and constraints. 



 
Optimize performance of a design by prioritizing criteria, 
making trade-offs, testing, revising, and retesting. 

SEP8:  Students will obtain, evaluate and communicate information, in conjunction with using 
crosscutting concepts and disciplinary core ideas, to make sense of phenomena and solve problems. 
Obtain, Evaluate, and Communicate 
Information 
SEP8.A 

SEP8.A.m:  
Students evaluate the merit and validity of ideas and 
methods. This includes the following: 
 
Critically read scientific texts adapted for classroom use to 
determine the central ideas, to obtain scientific and 
technical information, and to describe patterns in and 
evidence about the natural and designed world(s). 
 
Clarify claims and findings by integrating text-based 
qualitative and quantitative scientific information with 
information contained in media and visual displays. 
 
Gather, read, and synthesize information from multiple 
appropriate sources and assess the credibility, accuracy, 
and possible bias of each publication.  Describe how they 
are supported or not supported by evidence and evaluate 
methods used. 
 
Evaluate data, hypotheses, and conclusions in scientific 
and technical texts in light of competing information or 
accounts. 
 
Communicate scientific and technical information (e.g. 
about a proposed object, tool, process, or system) in 
writing and through oral presentations. 

Physical Science (PS) 

PS1:  Students use science and engineering practices, crosscutting concepts, and an understanding of 
matter and its interactions to make sense of phenomena and solve problems. 
Structures and Properties of Matter 
PS1.A 

PS1.A.m: The fact that matter is composed of atoms and 
molecules can be used to explain the properties of 
substances, diversity of materials, states of matter, phase 
changes, and conservation of matter. 

Chemical Reactions 
PS1.B 

PS1.B.m: Reacting substances rearrange to form different 
molecules, but the number of atoms is conserved.  Some 
reactions release energy and others absorb energy. 

PS2:  Students use science and engineering practices, crosscutting concepts, and an understanding of 
forces, interactions, motion and stability to make sense of phenomena and solve problems. 



Forces and Motion 
PS2.A 

PS2.A.m: Motion and changes in motion can be 
qualitatively described using concepts of speed, velocity, 
and acceleration (including speeding up, slowing down, 
and/or changing direction). 
 
The role of the mass of an object must be qualitatively 
accounted for in any change of motion due to the 
application of a force (Newton’s first and second law). 
 
For any pair of interacting objects, the force exerted by the 
first object on the second object is equal in strength to the 
force that the second object exerts on the first, but in the 
opposite direction (Newton’s third law). 

Types of Interactions 
PS2.B 

PS2.B.m: Forces that act at a distance involve fields that 
can be mapped by their relative strength and effect on an 
object. 

PS3:  Students use science and engineering practices, crosscutting concepts, and an understanding of 
energy to make sense of phenomena and solve problems. 
Definition of Energy 
PS3.A 

PS3.A.m: Kinetic energy can be distinguished from the 
various forms of potential energy. 

Conservation of Energy and Energy 
Transfer 
PS3.B 

PS3.B.m: Energy changes to and from each type can be 
tracked through physical or chemical interactions.  The 
relationship between the temperature and the total energy 
of a system depends on the types, states, and amounts of 
matter. 

Relationships Between Energy and 
Forces 
PS3.C 

PS3.C.m: When two objects interact, each one exerts a 
force on the other, and these forces can transfer energy 
between the interacting objects. 

Energy in Chemical Processes and 
Everyday Life 
PS3.D 

PS3.D.m: Sunlight is captured by plants and used in a 
chemical reaction to produce sugar molecules for storing 
this energy.  This stored energy can be released by 
respiration or combustion, which can be reversed by 
burning those molecules to release energy. 

PS4:  Students use science and engineering practices, crosscutting concepts, and an understanding of 
waves and their applications in technologies for information transfer to make sense of phenomena 
and solve problems. 
Wave Properties 
PS4.A 

PS4.A.m: A simple wave model has a repeating pattern 
with a specific wavelength, frequency, and amplitude, and 
mechanical waves need a medium through which they are 
transmitted.  This model can explain many phenomena 
including sound and light.  Waves can transmit energy. 

Electromagnetic Radiation 
PS4.B 

PS4.B.m: The construct of a wave is used to model how 
light interacts with objects. 

Information Technologies and 
Instrumentation 
PS4.C 

PS4.C.m: Waves can be used to transmit digital 
information.  Digitized information is comprised of a 
pattern of 1s and 0s. 

Engineering, Technology, and the Application of Science (ETS) 



ETS2:  Students use science and engineering practices, crosscutting concepts, and an understanding of 
links among Engineering, Technology, Science and Society to make sense of phenomena and solve 
problems. 
Interdependence of Science, 
Engineering, and Technology 
ETS2.A 

ETS2.A.m: Engineering advances have led to important 
discoveries in virtually every field of science, and 
scientific discoveries have led to the development of entire 
industries and engineered systems. 
 
Science and technology drive each other forward. 

ETS3:  Students use science and engineering practices, crosscutting concepts, and an understanding of 
the nature of science and engineering to make sense of phenomena and solve problems. 
Science and Engineering Are Human 
Endeavors 
ETS3.A 

ETS3.A.m: Individuals and teams from many nations, 
cultures and backgrounds have contributed to advances in 
science and engineering. 
 
Scientists and engineers are persistent, use creativity, 
reasoning, and skepticism, and remain open to new ideas. 
 
Science and engineering are influenced by what is valued 
in society. 

Science and Engineering Are Unique 
Ways of Thinking with Different 
Purposes 
ETS3.B 

ETS3.B.m: Science asks questions to understand the 
natural world and assumes that objects and events in 
natural systems occur in consistent patterns that are 
understandable through measurement and observation.  
Science carefully considers and evaluates anomalies in 
data and evidence. 
 
Engineering seeks solutions to human problems, including 
issues that arise die to human interaction with the 
environment.  It uses some of the same practices as 
science and often applies scientific principles to solutions. 
 
Science and engineering have direct impacts on the quality 
of life for all people.  Therefore, scientists and engineers 
need to pursue their work in an ethical manner that 
requires honesty, fairness and dedication to public health, 
safety and welfare. 

Science and Engineering Use Multiple 
Approaches to Create New Knowledge 
and Solve Problems 
ETS3.C 

ETS3.C.m: A theory is an explanation of some aspect of 
the natural world.  Scientists develop theories by using 
multiple approaches.  Validity of these theories and 
explanations is increased through a peer review process 
that tests and evaluates the evidence supporting scientific 
claims. 
 
Theories are explanations for observable phenomena 
based on a body of evidence developed over time.  A 
hypothesis is a statement that can be tested to evaluate a 
theory.  Scientific laws describe cause and effect 
relationships among observable phenomena. 
 



Engineers develop solutions using multiple approaches 
and evaluate their solutions again criteria such as cost, 
safety, time and performance.  This evaluation often 
involves trade-offs between constraints to find the optimal 
solution. 

 

 

 

Key Vocabulary: 
Acceleration Air resistance Atom Chemical change 
Chemical energy Chemical property Chemical reaction Density 
Electromagnetic 
energy 

Electromagnetic 
spectrum 

Electron Element 

Endothermic Exothermic Force Friction 
Gravitation potential 
energy 

Gravity Inertia Ion 

Isotope Kinetic energy Mass Matter 
Mechanical energy Molecule Momentum Neutron 
Nuclear energy Nucleus Physical change Potential energy 
Proton Speed Thermal energy Valence electron 
Velocity Volume Wave  

 

 

Topics/Content Outline- Units and Themes: 
Semester 1: 

• Science Processes 
• Matter and Change 
• Solids, Liquids, Gases 
• The Periodic Table 
• The Atom 
• Chemical Bonds 

 
Semester 2: 

• Chemical Reactions 
• Motion 
• Newton’s Laws 
• Energy Transformations 
• Mechanical Waves and Sound 
• Electromagnetic Wave 



Primary Resource(s): 
Discovery Ed 
Digital Access and Classroom Kits 

 


