
Fourth Grade Science - Unit 2 

Unit Title: How Does Motion Energy Change in a Collision?  Duration: November - January (20 sessions) 

Stage 1: Desired Results 

Established Goals: 
● 4-PS3-1: Use evidence to construct an explanation relating the speed of an object to the energy of that object.   [Assessment Boundary: Assessment does 

not include quantitative measures of changes in the speed of an object or on any precise or quantitative definition of energy. 
● 4-PS3-2: Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric currents. 

[Assessment Boundary: Assessment does not include quantitative measurements of energy.] 
● 4-PS3-3: Ask questions and predict outcomes about the changes in energy that occur when objects collide.  [Clarification Statement: Emphasis is on the 

change in the energy due to the change in speed, not on the forces, as objects interact.] [Assessment Boundary: Assessment does not include quantitative 
measurements of energy.] 

● 4-LS1-1: Construct an argument that plants and animals have internal and external structures that function to support survival, growth, behavior, and 
reproduction.  [Clarification Statement: Examples of structures could include thorns, stems, roots, colored petals, heart, stomach, lung, brain, and skin.] 
[Assessment Boundary: Assessment is limited to macroscopic structures within plant and animal systems.] 

● 3-5-ETS1-1: Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or 
cost.  

 

Science and Engineering Practices 
 

Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 3–5 
builds on K–2 experiences and progresses to the use of 
evidence in constructing explanations that specify variables 
that describe and predict phenomena and in designing 
multiple solutions to design problems. 

● Use evidence (e.g., measurements, 
observations, patterns) to construct an 
explanation. 

 
Planning and Carrying Out Investigations 
Planning and carrying out investigations to answer questions 
or test solutions to problems in 3–5 builds on K–2 
experiences and progresses to include investigations that 
control variables and provide evidence to support 
explanations or design solutions. 

● Make observations to produce data to serve as 
the basis for evidence for an explanation of a 
phenomenon or test a design solution. 

 
Asking Questions and Defining Problems 
Asking questions and defining problems in grades 3–5 builds 
on grades K–2 experiences and progresses to specifying 
qualitative relationships. 

● Ask questions that can be investigated and 

Disciplinary Core Ideas 
 
PS3.A: Definitions of Energy 

● The faster a given object is moving, the more 
energy it possesses. 

● Energy can be moved from place to place by 
moving objects or through sound, light, or 
electric currents. 

 
PS3.B: Conservation of Energy and EnergyTransfer 

● Energy is present whenever there are moving 
objects, sound, light, or heat. When objects 
collide, energy can be transferred from one 
object to another, thereby changing their 
motion. In such collisions, some energy is 
typically also transferred to the surrounding air; 
as a result, the air gets heated and sound is 
produced. 

● Light also transfers energy from place to place. 
● Energy can also be transferred from place to 

place by electric currents, which can then be 
used locally to produce motion, sound, heat, or 
light. The currents may have been produced to 
begin with by transforming the energy of motion 
into electrical energy. 

 
PS3.C: Relationship Between Energy and Forces 

Cross Cutting Concepts 
 

Energy and Matter 
● Energy can be transferred in various ways and 

between objects. 
 
Systems and System Models 

● A system can be described in terms of its 
components and their interactions. 

 
Influence of Science, Engineering, and Technology on 
Society and the Natural World 

● People’s needs and wants change over time, 
as do their demands for new and improved 
technologies. 

 



predict reasonable outcomes based on 
patterns such as cause and effect 
relationships. 

● Define a simple design problem that can be 
solved through the development of an object, 
tool, process, or system and includes several 
criteria for success and constraints on 
materials, time, or cost. 

 
Engaging in Argument from Evidence 
Engaging in argument from evidence in 3–5 builds on K–2 
experiences and progresses to critiquing the scientific 
explanations or solutions proposed by peers by citing 
relevant evidence about the natural and designed world(s). 

● Construct an argument with evidence, data, 
and/or a model. 

 

● When objects collide, the contact forces 
transfer energy so as to change the objects’ 
motions. 

 
LS1.A: Structure and Function 

● Plants and animals have both internal and 
external structures that serve various functions 
in growth, survival, behavior, and reproduction. 

 
ETS1.A: Defining and Delimiting Engineering Problems 

● Possible solutions to a problem are limited by 
available materials and resources (constraints). 
The success of a designed solution is 
determined by considering the desired features 
of a solution (criteria). Different proposals for 
solutions can be compared on the basis of how 
well each one meets the specified criteria for 
success or how well each takes the constraints 
into account. 

 

  

Transfer  

Transfer Goal: Students will use their learning to examine how energy is present in everyday life and can affect objects in measurable and/or observable ways.  

Meaning 

Enduring Understandings:  
Students will understand: 

● Energy can be moved through sound, light, and heat. 
● When objects collide, energy can be transferred from one object to 

another, which causes their motion to change. 
● The faster an object moves, the more energy it has. 
● Objects move more quickly over a smooth surface.  Traveling over a 

rough surface causes an object to slow more quickly. 
● Helmets convert motion energy to lessen the impact on human brains. 
● Engineers use soft materials in helmets to protect the brain. 

Essential questions: 
● How does motion energy move and change? 
● What is the relationship between speed and motion?  
● How can the speed of moving objects be changed? 
● How can we protect our brains in a collision? 

Acquisition of Knowledge & Skills 

Students will know: 
● Moving objects have motion energy. 
● Energy can move from place to place. 
● Heat, light, and sound are evidence for energy. 

Students will be able to: 
● Make observations to collect evidence that all moving objects have 

motion. 
● Make observations of systems to collect evidence about how motion 



● Energy can be changed.  
● The steeper the ramp, the faster objects will move. 
● Faster moving objects make more sound in a collision. 
● Moving objects can displace objects that are not moving. 
● Plants and animals have structures to help it move fast or slow. 
● The texture of a surface changes the speed of an object and the 

distance an object can move. 
● Motion energy changes into other forms of energy (light, heat and 

sound). 
● Balls bounce when dropped. 
● Many sports involve collisions so we need to protect our brains. 
● Several solutions to a problem need to be considered and tested. 

 
 
Key terms 
Terms to Review: claim, evidence, crow, husk, seed, walnut, model, direction, 
marble, trial, fair test, predict, prediction, variable, kernel, brain, engineer, 
helmet, problem, shell, constraints, criteria 
 
New Terms: collision, motion energy, system, speed, Newton’s cradle, 
crustacean, exoskeleton, external structure, internal structure, limb, muscle, 
stride, survival, friction, texture, atmosphere, meteor, meteorite, meteoroid, 
satellite, space probe, streamlined, deform, mollusk, concussion, nerves, 
nervous system, skull, spinal cord, puck, shuffleboard 

energy moves and changes. 
● Use a model to argue that motion energy can move and change in a 

system. 
● Predict an answer to a question about how changing the motion of 

marbles affects their motion after collision. 
● Carry out an investigation to collect evidence that shows that faster 

objects cause louder sounds in a collision. 
● Plan and carry out an investigation into the effect of speed on how far a 

moving object is displaced and construct an explanation that faster 
objects have more energy.  

● Obtain and combine information to construct an explanation that internal 
and external structures of plants and animals work together to help an 
animal survive. 

● Plan and carry out an investigation to show that a smoother surface 
causes an object to slide farther than a rough surface. 

● Obtain information from a text to provide evidence that when objects 
move through air, motion energy changes to heat. 

● Plan and carry out an investigation to show that fully inflating a ball 
causes it to bounce higher than a partially inflated ball. 

● Define the problem of collisions in sport causing damage to the nervous 
system. 

● Design and carry out an investigation to test a model of a bicycle helmet 
that changes motion energy to heat. 

● Plan and carry out an investigation to determine how speed and surface 
affect how far an object slides in a collision. 

● Analyze data to decide the best combination of ramp height and surface 
to achieve a given distance. 

Stage 2: Acceptable Evidence 

Students will show their learning by: 
Assessment 1 - Written Assessment (Summative Assessment) 
Use individual written responses from Lesson 15 Notebook Sheet B and corresponding grading rubric to assess student learning of unit content. 
 
Assessment 2 - STEM Notebook (Formative Assessment) 
Use student’s STEM notebook to check for unit understanding and facilitate 1:1 discussion to assess student learning of unit content. 
 
Assessment 3 - Slide ‘N’ Collide: Parts 1 and 2 (Performance Task) 
Use student’s data collected during Lesson 14, small group discussions, and Lesson 15 Notebook Sheet A to assess student learning of the unit content.  

Stage 3: Learning Plan 

See Smithsonian Science module How Does Motion Energy Change in a Collision for a series of pre-assessments, learning events, skill development and progress 
monitoring of this unit. 



 


