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Introduction 

The Alabama Course of Study Instructional Supports: Science is a companion manual to the 

2015 Alabama Course of Study: Science. Instructional supports are foundational tools teachers 

may use to help students become independent learners as they build toward mastery of the 

Alabama Course of Study content standards.  

• The purpose of the instructional supports found in this manual is to help teachers 

engage their students in exploring, explaining, and expanding their understanding of 

the content standards.  

The content standards contained within the course of study may be accessed on the Alabama 

State Department of Education (ALSDE) website at https://www.alsde.edu/. On the home 

page, hover over “College- & Career-Ready Standards” and select “CCRS Website.”  

Educators are reminded that content standards indicate minimum content—what all students 

should know and be able to do by the end of each grade level or course. Local school systems 

may have additional instructional or achievement expectations and may provide instructional 

guidelines that address content sequence, review, and remediation. 

Organization 

The organizational components of this manual include standards, guiding questions, 

connections to instructional supports, key academic terms, and examples of activities. The 

definition of each component is provided below: 

Content 

Standard: 

The content standard is the statement that defines what all students 

should know and be able to do at the conclusion of a given grade level 

or course. Content standards contain minimum required content and 

complete the phrase “Students will.” 

Guiding 

Questions: 

Each guiding question is designed to create a framework for the given 

standard. Therefore, each question is written to help teachers convey 

important concepts within the standard. By utilizing guiding 

questions, teachers are engaging students in investigating, analyzing, 

and demonstrating knowledge of the underlying concepts reflected in 

the standard.  

https://www.alsde.edu/
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Connections to 

the Three 

Dimensions:  

 

 

The purpose of each instructional support is to engage students in 

exploring, explaining, and expanding their understanding of the 

content standards provided in the 2015 Alabama Course of Study: 

Science. An emphasis is placed on the integration of three-

dimensional learning as described in the 2012 National Research 

Council (NRC) publication, A Framework for K–12 Science 

Education: Practices, Crosscutting Concepts, and Core Ideas. 

Each content standard in the 2015 Alabama Course of Study: 

Science blends knowledge and skills linked to science and 

engineering that all students should know and be able to do by the 

end of high school. 

1. Scientific and Engineering Practices are skills and tools used by 

students to investigate phenomena, develop and use models, 

design and build systems, and construct arguments based on 

evidence to solve problems in the world in which they live.  

2. Crosscutting Concepts are unifying conceptual threads that 

encourage students to connect scientific and engineering ideas 

across the domains of science.  

3. Disciplinary Core Ideas in the four domains of Physical Science, 

Life Science, Earth and Space Sciences, and Engineering 

Technology include relevant content that provides students with 

foundational scientific knowledge. 

Key Academic 

Terms: 

The academic terms included in each instructional support. These 

academic terms are derived from the standards and are to be 

incorporated into instruction by the teacher and used by the 

students. 

Instructional 

Activities: 

A representative set of sample activities and examples that can be 

used in the classroom. The set of activities and examples is not 

intended to include all the activities and examples defined by the 

standard. These will be available in Fall 2020. 

Additional 

Resources: 

Additional resources include resources that are aligned to the 

standard and may provide additional instructional strategies to help 

students build toward mastery of the designated standard. These will 

be available in Fall 2020. 
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Grade 8 

Matter and Its Interactions 

8.PS.1 Analyze patterns within the periodic table to construct models (e.g., molecular-level 

models, including drawings; computer representations) that illustrate the structure, 

composition, and characteristics of atoms and molecules.  

Guiding Questions: 

• How can matter be described in terms of atoms and molecules, which are too small to be 

seen by the naked eye? 

• From a given model, how can atoms be represented in terms of subatomic particles? 

• How do atomic models of different elements compare to one another? 

• What are some limitations of molecular and atomic models? 

• How can the relationship between atomic number and the number of protons  

be described? 

• How does the number of protons and electrons in an atom determine the  

atom’s characteristics? 

• How do different atoms of the same element compare in terms of mass, the number of 

subatomic particles, ions, isotopes, and stability? 

• How can the data represented on the periodic table be used to predict properties  

of atoms? 

• How is the periodic table arranged in terms of metallic character? 

• What happens to the number of subatomic particles as you go from left to right or top to 

bottom on the periodic table? 

• How does the number of valence electrons determine what type of bond atoms will most 

likely form? 

• What is the relationship between the number of valence electrons and the types of bonds 

formed between atoms? 

• How can the periodic table be used to describe why some atoms form bonds by 

transferring electrons but other atoms form bonds by sharing them? 

• Which characteristics of a molecule can be demonstrated by a ball-and-stick model? 
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Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Analyzing and Interpreting Data 

• Using Mathematics and Computational Thinking 

Focus for Crosscutting Concept(s): 

• Patterns 

• Scale, Proportion, and Quantity 

• Structure and Function 

• Stability and Change 

Focus for Disciplinary Core Idea(s): 

• Structure and Properties of Matter 

Key Academic Terms: 

molecular model, atomic model, electron, proton, neutron, nucleus, atomic number, mass 

number, atomic mass, ion (cation and anion), element, atom, molecule, periodic table, group 

number, period number, metal, nonmetal, metalloid, valence electron (energy level), isotope, 

ball-and-stick  
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Grade 8 

Matter and Its Interactions 

8.PS.2 Plan and carry out investigations to generate evidence supporting the claim that one 

pure substance can be distinguished from another based on characteristic properties.  

Guiding Questions: 

• What are the similarities and differences between pure substances and mixtures? 

• How could models be used to represent the difference between a pure substance and  

a mixture? 

• How are physical and chemical properties of pure substances different? 

• How do the properties of matter, both physical and chemical, dictate its function? 

• From a given investigation plan, how can students differentiate between pure 

substances based on their physical and chemical properties? 

• What type of data would need to be collected to determine the density of a  

pure substance? 

• How can the density of an object be investigated and analyzed using common 

substances, like water? 

• What evidence, in terms of properties, can be used to differentiate metals  

from nonmetals? 

• What is the relationship between a claim, evidence, and data? 
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Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Planning and Carrying Out Investigations 

• Analyzing and Interpreting Data 

• Developing and Using Models 

Focus for Crosscutting Concept(s): 

• Patterns  

• Structure and Function 

Focus for Disciplinary Core Idea(s): 

• Structure and Properties of Matter 

• Chemical Reactions 

Key Academic Terms: 

chemical property, physical property, density, investigation, pure substance, texture, color, 

luster, odor, melting point, boiling point, solubility, mass, shape, magnetism, reactivity, 

conductivity, malleability, ductility, mixture, volume, metal, non-metal,  

semiconductor, metalloid 
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Grade 8 

Matter and Its Interactions 

8.PS.3 Construct explanations based on evidence from investigations to differentiate among 

compounds, mixtures, and solutions. 

a. Collect and analyze information to illustrate how synthetic materials (e.g., medicine, 

food additives, alternative fuels, plastics) are derived from natural resources and how 

they impact society. 

Guiding Questions: 

• What evidence could be generated that would explain the difference between mixtures 

and pure substances? 

• What investigative steps would generate evidence that a substance is either a mixture or 

a pure substance? 

• How are molecular models used to differentiate between pure substances and mixtures? 

• What is the difference between an atom, molecule, and a compound? 

• How are the components of a compound held together? 

• How could a model be used to explain the relationship between mixtures, pure 

substances, compounds, molecules, atoms, solutions, solutes, and solvents? 

• How would models serve to construct explanations that differentiate homogeneous and 

heterogeneous mixtures? 

• How would models of aqueous salt solutions compare to models of aqueous  

sugar solutions? 

• How do unsaturated, saturated, and supersaturated solutions compare to one another? 

• What evidence could be generated to explain the difference between an acidic solution 

and a basic solution? 

• How are synthetic materials produced? 

• How does the use of synthetic materials affect society? 
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Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Constructing Explanations and Designing Solutions 

• Developing and Using Models 

• Analyzing and Interpreting Data 

• Obtaining, Evaluating, and Communicating Information 

Focus for Crosscutting Concept(s): 

• Structure and Function  

• Patterns 

Focus for Disciplinary Core Idea(s): 

• Structure and Properties of Matter 

Key Academic Terms: 

mixture, pure substance, atom, solution, compound, solute, solvent, molecule, suspension, 

colloid, heterogeneous, homogeneous, natural resource, food additive, alternative fuel, plastic, 

synthetic, unsaturated, saturated, supersaturated, acid, base 
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Grade 8 

Matter and Its Interactions 

8.PS.4 Design and conduct an experiment to determine changes in particle motion, 

temperature, and state of a pure substance when thermal energy is added to or removed from 

a system.  

Guiding Questions: 

• How do models depicting the movement of particles differ for the three basic states  

of matter? 

• How do models depicting the spatial arrangement of particles differ for the three basic 

states of matter? 

• How can gases, liquids, and solids be compared in terms of of attractive forces? 

• What is the relationship between the kinetic energy of gases, liquids, and solids? 

• What is the relationship between the potential energy of gases, liquids, and solids? 

• What is the relationship between thermal energy, kinetic energy, and temperature? 

• What tools are needed to observe or measure the amount of thermal energy in a 

substance over time? 

• What is the relationship between the motion of molecules in a system and the kinetic 

energy of the particles in that system? 

• How can students recognize, describe, and model changes in the energy of a pure 

substance as it is heated or cooled? 

• How can students recognize, describe, and model changes in the energy of a pure 

substance as it undergoes a phase change? 

• How can a change in the kinetic energy of particles be produced? 

• What is the relationship between changes in the pressure of a system and changes in the 

states of materials in the system? 

• How can an investigation be designed to produce data that can be used to create a 

heating curve for a pure substance? 
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Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Planning and Carrying Out Investigations 

• Developing and Using Models 

• Analyzing and Interpreting Data 

Focus for Crosscutting Concept(s): 

• Cause and Effect 

• Patterns 

• Energy and Matter 

Focus for Disciplinary Core Idea(s): 

• Structure and Properties of Matter 

• Definitions of Energy 

Key Academic Terms: 

state of matter, solid, liquid, gas, heating curve, phase change (melting, vaporization, 

condensation, freezing, sublimation, deposition) thermal energy, kinetic energy, potential 

energy, pressure, molecular motion (particle motion), particle arrangement, temperature, heat 

(scientific definition), system, surrounding 
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Grade 8 

Matter and Its Interactions 

8.PS.5 Observe and analyze characteristic properties of substances (e.g., odor, density, 

solubility, flammability, melting point, boiling point) before and after the substances combine to 

determine if a chemical reaction has occurred.  

Guiding Questions: 

• What are some common physical properties of substances? 

• What are some common chemical properties of substances? 

• What can be concluded when two substances react to form a new product but the 

reaction can be reversed to obtain the original reactants?  

• What evidence could be generated during an investigation to indicate the occurrence of 

a chemical reaction? 

• What are some common examples of chemical reactions and physical changes? 

• Why do some properties of a substance change after a chemical reaction?  

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Analyzing and Interpreting Data 

• Engaging in Arguments from Evidence 

Focus for Crosscutting Concept(s): 

• Patterns 

• Cause and Effect 

  



Science  Grade 8 

Alabama Educator Instructional Supports  Page 13 of 40 

Focus for Disciplinary Core Idea(s): 

• Structure and Properties of Matter 

• Chemical Reactions 

Key Academic Terms: 

physical change, chemical change (chemical reaction), melting point, boiling point, freezing 

point, physical property, chemical property, reactant, product, density, solubility, flammability, 

odor, waft, observation  
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Grade 8 

Matter and Its Interactions 

8.PS.6 Create a model, diagram, or digital simulation to describe conservation of mass in a 

chemical reaction and explain the resulting differences between products and reactants.  

Guiding Questions: 

• How do chemical reactions differ from physical changes? 

• What is the relationship between the reactants and the products of a chemical reaction? 

• How can the conservation of mass in a chemical reaction be represented by modeling 

the number and types of atoms in both the reactants and the products? 

• How can a chemical equation be used to represent a chemical reaction? 

• Why is mass conserved in a chemical reaction? 

• How can the apparent loss of mass during a chemical reaction be explained? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Engaging in Arguments from Evidence 

Focus for Crosscutting Concept(s): 

• Energy and Matter  

• Systems and System Models 

Focus for Disciplinary Core Idea(s): 

• Structure and Properties of Matter 

• Chemical Reactions 
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Key Academic Terms: 

chemical reaction, conservation of mass, chemical equation, balanced equation, product, 

reactant, physical change, atom, yield, coefficient, subscript  
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Grade 8 

Matter and Its Interactions 

8.PS.7 Design, construct, and test a device (e.g., glow stick, hand warmer, hot or cold pack, 

thermal wrap) that either releases or absorbs thermal energy by chemical reactions (e.g., 

dissolving ammonium chloride or calcium chloride in water) and modify the device as needed 

based on criteria (e.g., amount/concentration, time, temperature).  

Guiding Questions: 

• What is thermal energy? 

• How do endothermic reactions differ from exothermic reactions in terms of energy 

inputs and outputs? 

• How does a chemical reaction release or absorb thermal energy? 

• Why do some reactions release energy when energy is required to break  

chemical bonds? 

• What are the steps and processes involved in the engineering design process? 

• What is the purpose of criteria when developing an engineering device? 

• How would a student experimentally determine whether a chemical reaction releases 

thermal energy or absorbs thermal energy, overall? 

• How is reactant and product stability related to exothermic and endothermic reactions? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Constructing Explanations and Designing Solutions 

• Planning and Carrying Out Investigations 
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Focus for Crosscutting Concept(s): 

• Energy and Matter  

• Stability and Change 

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Chemical Reactions 

• Developing Possible Solutions 

• Optimizing the Design Solution 

Key Academic Terms: 

exothermic, endothermic, chemical reaction, chemical bond, engineering process, thermal 

energy, criterion, potential energy, bond energy, stored energy, design solution 
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Grade 8 

Motion and Stability: Forces and Interactions 

8.PS.8 Use Newton’s first law to demonstrate and explain that an object is either at rest or 

moves at a constant velocity unless acted upon by an external force (e.g., model car on a 

table remaining at rest until pushed). 

Guiding Questions: 

• What is Newton’s first law and how can it be demonstrated? 

• How can an external force be described? 

• How do unbalanced and balanced forces compare in terms of how they affect motion? 

• What must occur for a moving object to collide with a stationary object and the 

stationary object to then move? 

• What is the difference between kinetic and potential energy? 

• What factors affect the amount of inertia of an object? 

• What must be overcome for an object to move? 

• What is the difference between speed and velocity? 

• What is constant velocity? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Constructing Explanations and Designing Solutions 

Focus for Crosscutting Concept(s): 

• Cause and Effect  

• Patterns 

• Energy and Matter  
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Focus for Disciplinary Core Idea(s): 

• Forces and Motion 

Key Academic Terms: 

force, speed, velocity, Newton’s first law, inertia, constant velocity, balanced force, unbalanced 

force, potential energy, kinetic energy, contact force, non-contact force, net force, distance, 

time, scalar, vector, motion 
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Grade 8 

Motion and Stability: Forces and Interactions 

8.PS.9 Use Newton’s second law to demonstrate and explain how changes in an object’s 

motion depend on the sum of the external forces on the object and the mass of the object 

(e.g., billiard balls moving when hit with a cue stick).  

Guiding Questions: 

• How can the relationship between velocity, speed, and acceleration be described? 

• What is Newton’s second law and how can it be demonstrated? 

• How can external forces be described? 

• How do unbalanced and balanced forces compare in terms of how they affect motion? 

• How can a force diagram be used to demonstrate how forces affect the motion of  

an object? 

• How can the sum of external forces result in no motion of a stationary object? 

• How does mass affect the motion of an object on a flat surface? 

• How does mass affect the motion of an object down an incline (ramp)? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Constructing Explanations and Designing Solutions 

Focus for Crosscutting Concept(s): 

• Stability and Change 

• Cause and Effect 

• Patterns 
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Focus for Disciplinary Core Idea(s): 

• Forces and Motion 

Key Academic Terms: 

force, mass, external force, Newton’s second law, force diagram, balanced force, unbalanced 

force, speed, acceleration, velocity, distance, time, gravity, scalar, vector 
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Grade 8 

Motion and Stability: Forces and Interactions 

8.PS.10 Use Newton’s third law to design a model to demonstrate and explain the resulting 

motion of two colliding objects (e.g., two cars bumping into each other, a hammer hitting  

a nail). 

Guiding Questions: 

• How can the speed of an object be explained in mathematical terms?  

• What is Newton’s third law and how can it be demonstrated? 

• How can a force diagram be used to model and explain Newton’s third law? 

• How can the result of a collision between two objects of equal mass, traveling at the 

same speed, be modeled and explained? 

• How can the result of a collision between two objects of unequal mass, traveling at the 

same speed, be modeled and explained? 

• How can the result of a collision between two objects of equal mass, traveling at 

different speeds, be modeled and explained? 

• How can the result of a collision between two objects of unequal mass, traveling at 

different speeds, be modeled and explained? 

• What occurs to the forces involved when a hammer strikes a nail? 

• What evidence (measurements) needs to be collected to determine the motion of two 

colliding objects? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Constructing Explanations and Designing Solutions 

• Developing and Using Models 
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Focus for Crosscutting Concept(s): 

• Stability and Change  

• Cause and Effect 

• Systems and System Models 

Focus for Disciplinary Core Idea(s): 

• Forces and Motion 

Key Academic Terms: 

Newton’s third law, force, motion, collision, force diagram, speed, distance, time, action force, 

reaction force 
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Grade 8 

Motion and Stability: Forces and Interactions 

8.PS.11 Plan and carry out investigations to evaluate how various factors (e.g., electric force 

produced between two charged objects at various positions; magnetic force produced by an 

electromagnet with varying number of wire turns, varying number or size of dry cells, and 

varying size of iron core) affect the strength of electric and magnetic forces.  

Guiding Questions: 

• What is the relationship between two charged particles that are brought together? 

• How do magnetic forces, electrical forces, and electromagnetic forces compare to  

one another? 

• What materials are needed to build a simple electromagnet? 

• How does varying the number of dry cells affect the strength of an electric force? 

• How would a student demonstrate how various factors can affect the strength of electric, 

magnetic, and electromagnetic forces?  

• From a given investigation plan, what types of data are needed to explain how forces 

affect the strength of electric and magnetic forces? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Planning and Carrying Out Investigations 

• Constructing Explanations and Designing Solutions 

Focus for Crosscutting Concept(s): 

• Stability and Change 

• Cause and Effect 
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Focus for Disciplinary Core Idea(s): 

• Forces and Motion 

• Types of Interactions 

• Stability and Instability in Physical Systems 

Key Academic Terms: 

investigation, electric force, magnetic force, electromagnetic force, dry cell, iron core of 

electromagnet, charged object, voltage, conductor, insulator, electron, resistance,  

current, circuit 

  



Science  Grade 8 

Alabama Educator Instructional Supports  Page 26 of 40 

Grade 8 

Motion and Stability: Forces and Interactions 

8.PS.12 Construct an argument from evidence explaining that fields exist between objects 

exerting forces on each other (e.g., interactions of magnets, electrically charged strips of tape, 

electrically charged pith balls, gravitational pull of the moon creating tides) even when the 

objects are not in contact.  

Guiding Questions: 

• What type of evidence is needed to argue that forces can act on an object without 

making contact with that object? 

• Which forces are responsible for tides on Earth? 

• What is the difference between magnetic and electrical forces? 

• How can the relationship between Earth and magnets be explained? 

• How does the behavior of a magnet provide evidence that fields exist and exert a force 

on objects? 

• How can forces that interact be mapped or diagrammed? 

• How can pith balls be used in an investigation about charged particles? 

• What happens when the distance between two charged objects changes? 

• How can the magnitude or strength of a charge affecting an object be altered? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Engaging in Arguments from Evidence 

Focus for Crosscutting Concept(s): 

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Types of Interactions 
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Key Academic Terms: 

force field, electric force, magnetic force, pith ball, induction, geomagnetic field, cause of 

Earth’s magnetic field, cause of Earth’s electric field, magnets, compass, field line, gravity 
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Grade 8 

Energy 

8.PS.13 Create and analyze graphical displays of data to illustrate the relationships of kinetic 

energy to the mass and speed of an object (e.g., riding a bicycle at different speeds, hitting a 

table tennis ball versus a golf ball, rolling similar toy cars with different masses down  

an incline).  

Guiding Questions: 

• What factors affect the speed of an object? 

• What tools are needed to determine how speed, mass, and kinetic energy are related? 

• How is the kinetic energy of an object affected when the mass or speed of that object  

is changed? 

• What patterns can be observed when investigating the relationship between speed, 

mass, and kinetic energy of a moving object?  

• How would a graphical display be created to represent the relationships between speed, 

mass, and kinetic energy? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Analyzing and Interpreting Data 

• Using Mathematical and Computational Thinking 
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Focus for Crosscutting Concept(s): 

• Scale, Proportion, and Quantity 

• Patterns 

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Definitions of Energy 

Key Academic Terms: 

kinetic energy, mass, speed, graphical data, incline, distance, time, linear, exponential, direct 

relationship, indirect relationship, dependent variable, independent variable 
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Grade 8 

Energy 

8.PS.14 Use models to construct an explanation of how a system of objects may contain 

varying types and amounts of potential energy (e.g., observing the movement of a roller 

coaster cart at various inclines, changing the tension in a rubber band, varying the number of 

batteries connected in a series, observing a balloon with static electrical charge being brought 

closer to a classmate’s hair).  

Guiding Questions: 

• What is the relationship between potential energy and kinetic energy in a system? 

• How do different types of potential energy compare to one another?  

• How can the potential energy of a rubber band be changed? 

• How does the potential energy and the kinetic energy of a roller coaster cart change as it 

moves along a track? 

• How do batteries affect the energy of an electrical system? 

• How does static electricity affect objects with an electrical charge? 

• How does an increasing distance affect a static charge? 

• How can a model represent the potential energy in a system when the distance between 

stationary objects changes? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Constructing Explanations 
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Focus for Crosscutting Concept(s): 

• Systems and System Models 

• Patterns 

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Definitions of Energy 

• Relationship between Energy and Forces 

Key Academic Terms: 

potential energy, kinetic energy, energy of position, static electricity, energy system, elastic 

potential energy, stored energy, electrical charge, gravity 
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Grade 8 

Energy 

8.PS.15 Analyze and interpret data from experiments to determine how various factors affect 

energy transfer as measured by temperature (e.g., comparing final water temperatures after 

different masses of ice melt in the same volume of water with the same initial temperature, 

observing the temperature change of samples of different materials with the same mass and 

the same material with different masses when adding a specific amount of energy).  

Guiding Questions: 

• How can thermal energy and heat be compared? 

• What tools are used to measure thermal energy transfer? 

• What is the role of particle motion in the transfer of thermal energy from one material  

to another? 

• How do the temperatures of different materials of equal mass change when a specific 

amount of thermal energy is added? 

• Given experimental findings, how can a student determine whether a material is a 

conductor or an insulator? 

• How can a student use results from an investigation to determine a material’s capacity 

to transfer energy? 

• How is temperature related to energy? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Analyzing and Interpreting Data 

• Constructing Explanations 

Focus for Crosscutting Concept(s): 

• Scale, Proportion, and Quantity  

• Cause and Effect 
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Focus for Disciplinary Core Idea(s): 

• Definitions of Energy 

• Conservation of Energy and Energy Transfer 

Key Academic Terms: 

thermal energy, conductor, insulator, energy transfer (heat), temperature, specific heat (heat 

capacity), kinetic energy, system, surroundings, conduction, convection, radiation 
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Grade 8 

Energy 

8.PS.16 Apply the law of conservation of energy to develop arguments supporting the claim 

that when the kinetic energy of an object changes, energy is transferred to or from the object 

(e.g., bowling ball hitting pins, brakes being applied to a car).  

Guiding Questions: 

• What is the law of conservation of energy? 

• What two factors are conserved when objects interact? 

• What is kinetic energy and how can the kinetic energy of a substance change? 

• What evidence supports the claim that when the kinetic energy of an object changes, 

energy enters or leaves a system? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Engaging in Arguments from Evidence 

Focus for Crosscutting Concept(s): 

• Energy and Matter  

• Cause and Effect 

Focus for Disciplinary Core Idea(s): 

• Conservation of Energy and Energy Transfer 

Key Academic Terms: 

kinetic energy, transfer of kinetic energy, claim, argument, conservation of energy, thermal 

energy, potential energy, sound energy  
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Grade 8 

Waves and Their Applications in Technologies for Information Transfer 

8.PS.17 Create and manipulate a model of a simple wave to predict and describe the 

relationships between wave properties (e.g., frequency, amplitude, wavelength) and energy. 

a. Analyze and interpret data to illustrate an electromagnetic spectrum.  

Guiding Questions: 

• What are waves and how can they be categorized? 

• How can a model be manipulated to predict or describe wave properties? 

• How can wave properties (frequency, amplitude, and wavelength) be compared in terms 

of energy? 

• How is energy transferred in the electromagnetic spectrum? 

• How can waves in the electromagnetic spectrum be modeled to show the relationship 

between wave properties? 

• What are the characteristics (frequency, wavelength, and energy) of the colors within 

the visible light spectrum? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Analyzing and Interpreting Data 

• Using Mathematics and Computational Thinking 

Focus for Crosscutting Concept(s): 

• Patterns 

Focus for Disciplinary Core Idea(s): 

• Wave Properties 
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Key Academic Terms: 

wave, wavelength, frequency, energy, amplitude, electromagnetic spectrum, visible light 

spectrum, mechanical wave, electromagnetic wave, medium, vacuum, pitch, volume,  

light intensity 
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Grade 8 

Waves and Their Applications in Technologies for Information Transfer 

8.PS.18 Use models to demonstrate how light and sound waves differ in how they are 

absorbed, reflected, and transmitted through different types of media.  

Guiding Questions: 

• How can students model the differences between light and sound waves (matter waves)?  

• How can the path by which light travels be modeled and described (reflection, 

absorption, and transmission)? 

• Given data, how can a student argue which properties of a material are best suited for 

sound insulation? 

• How can models be used to represent lenses (concave and convex) and mirrors that alter 

light waves? 

• How could a model based on data show a sound wave changing as it passes through 

various media? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Developing and Using Models 

• Analyzing and Interpreting Data 

Focus for Crosscutting Concept(s): 

• Structure and Function  

• Cause and Effect 

• Patterns 

Focus for Disciplinary Core Idea(s): 

• Wave Properties 

• Electromagnetic Radiation 



Science  Grade 8 

Alabama Educator Instructional Supports  Page 38 of 40 

Key Academic Terms: 

light wave, reflection, refraction, absorption, light transmission, sound insulation, concave 

lens, convex lens, medium, vacuum, sound wave, mirror, lens, wave property, mechanical 

wave, electromagnetic wave, opaque, translucent, transparent 
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Grade 8 

Waves and Their Applications in Technologies for Information Transfer 

8.PS.19 Integrate qualitative information to explain that common communication devices (e.g., 

cellular telephones, radios, remote controls, Wi-Fi components, global positioning systems 

[GPS], wireless technology components) use electromagnetic waves to encode and transmit 

information.  

Guiding Questions: 

• What is an electromagnetic wave? 

• How are electromagnetic waves (digital information) coded for communication? 

• What types of signals are carried by electromagnetic waves? 

• What are the advantages of a digitized signal? 

• How can the difference between a digital signal and an analog signal be described? 

• What features make digital transmission signals more reliable than analog  

transmission signals? 

• What is a binary code system? 

• Which type of signal weakens over distance? 

• How is information stored and accessed by computers? 

• What types of information or data would allow a student to claim that some common 

communication devices use electromagnetic waves? 

• What does it mean to “encode” digital information? 

Connections to A Framework for K–12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas: 

Focus for Scientific and Engineering Practice(s):  

• Constructing Explanations and Designing Solutions 

• Obtaining, Evaluating, and Communicating Information 
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Focus for Crosscutting Concept(s): 

• Structure and Function  

Focus for Disciplinary Core Idea(s): 

• Information Technologies and Instrumentation 

Key Academic Terms: 

analog transmission, digital transmission, electromagnetic wave, binary code, encode, digital 

signal, signal 


