
SCIENCE UNWRAPPED STANDARDS

	Standard Code
	[bookmark: _heading=h.3bxkhha6q558]6-8.PS1.A.4 (MLS) MS-PS1-4 (NGSS)
	Grade Level
	7

	DOK Ceiling
	3
	Link to Proficiency Scale
	[bookmark: _heading=h.gjdgxs]Link to Exit Slip
[bookmark: _heading=h.t0mp30na5bat]Link to Assessment Bank

	Standard Text
	[bookmark: _heading=h.gjdgxs]Develop a model that describes changes in particle motion, temperature, and state of a pure substance when thermal energy is added or removed (cause and effect).
Clarification Statement: Emphasis is on qualitative molecular-level models of solids, liquids, and gases to show that adding or removing thermal energy increases or decreases kinetic energy of the particles until a change of state occurs. Examples of models could include drawings and diagrams. Examples of particles could include molecules or inert atoms. Examples of pure substances could include water, carbon dioxide, and helium.

	Concepts / Knowledge
(What do students need to know?)
In Science, this is your DCI.

	Structure and Properties of Matter 
· Gases and liquids are made of molecules or inert atoms that are moving about relative to each other. In a   liquid, the molecules are constantly in contact with others; in a gas, they are widely spaced except when they happen to collide. In a solid, atoms are closely spaced and may vibrate in position but do not change relative locations.
· The changes of state that occur with variations in temperature or pressure can be described and predicted using these models of matter. 
Definitions of Energy 
· The term “heat” as used in everyday language refers both to thermal energy (the motion of atoms or molecules within a substance) and the transfer of that thermal energy from one object to another. In science, heat is used only for this second meaning; it refers to the energy transferred due to the temperature difference between two objects. 
· Temperature is a measure of the average kinetic energy of particles of matter. The relationship between the temperature and the total energy of a system depends on the types, states, and amounts of matter present.

	Skills 
(What should students be able to do?)
In Science, this is your SEP.

	Developing and Using Models 
· Develop a model to predict and/or describe phenomena.

	Domain Integration 
(How does the standard transfer across this content area?)
In Science, this is your CCC.

	Cause and Effect 
· Cause and effect relationships may be used to predict phenomena in natural or designed systems.

	Cross-Curricular Integration
(How does this standard fit into other content areas?)

	Cause and effect relationships may be used to predict phenomena in natural or designed systems

	Learning Targets
(Written in student-friendly language. Each learning target should address a single skill.)

	LT 1: I can identify components of a model of particle view of matter to explain how states of matter (gas, liquid, solid) are similar and/or different from each other.
LT2:  I can develop a model to describe:
a) how the motion and arrangement of particles of solids, liquids and gases would change when thermal energy is added or removed WITHOUT a change in state. 
b) how the motion and arrangement of particles of solids, liquids and gases would change when thermal energy is added or removed DURING a change in state. 
LT3: I can provide evidence from  a model (including graphical display and particle diagrams) to explain how the average kinetic energy and the temperature of a substance change when thermal energy is transferred from or to a sample.

	Vocabulary That Supports the Standard
(What vocabulary do students need in order to reach mastery of the standard?)

	pure substance: a sample of matter, either a single element or a single compound, that has definite chemical and physical properties.
temperature: a measure of how hot (or cold) something is; specifically, a measure of the average kinetic energy of the particles in an object.
solid: the state of matter in which the volume and shape of a substance are fixed.
liquid the state of matter that has a definite volume but not a definite shape.
gas: a form of matter that does not have a definite volume or shape.
thermal energy: the total kinetic energy of a substance’s particles
particle: is the smallest possible unit of matter. Understanding that matter is made of tiny particles too small to be seen can help us understand the behavior and properties of matter.
phase change:the change of a substance from one physical phase to another.

	Prerequisite Knowledge and Skills
(What standards prior to this grade level provide prerequisite knowledge for this standard?)

	(3.PS1.A.1 Predict and investigate that water can change from a liquid to a solid (freeze), and back again (melt), or from a liquid to a gas (evaporation), and back again (condensation) as the result of temperature changes.) 
(5.PS1.A.1) Matter of any type can be subdivided into particles that are too small to see. 

	Common Misconceptions and Typical Errors
(What do students typically struggle with when learning this standard?)

	Students may think everything that exists is matter, including heat, light, and electricity. Alternatively, they may believe that matter does not include liquids and gases or they are weightless materials.. 

Students are deeply committed to a theory of continuous matter. Although some students may think that substances can be divided up into small particles, they do not recognize the particles as building blocks, but as formed as basically continuous substances under certain conditions. 

Students at the beginning of middle school may be at different points in their conceptualization of a "theory" of matter. Although some 5th graders may start seeing weight as a fundamental property of all matter, many students in 6th and 7th grade still appear to think of weight simply as "felt weight" -- something whose weight they can't feel is considered to have no weight at all. Accordingly, some students believe that if one keeps dividing a piece of Styrofoam, one would soon obtain a piece that weighed nothing. Students of all ages show a wide range of beliefs about the nature and behavior of particles. They lack an appreciation of the very small size of particles; attribute macroscopic properties to particles; believe there must be something in the space between particles; have difficulty in appreciating the intrinsic motion of particles in solids, liquids and gases; and have problems in conceptualizing forces between particles. 

	Evidence of Learning
(What are some examples of how students can demonstrate their learning?)

	● Students develop/identify a model that accurately displays the arrangement of particles of solids, liquids, and gases.

 ● Students develop a model that accurately displays how the motion of particles of solids, liquids and gases would change when thermal energy is added or removed. 

● To make sense of a given phenomenon, students develop a model in which they identify the relevant components, including o particles, including their motion. o the system within which the particles are contained. o the average kinetic energy of particles in the system. o thermal energy of the system. o temperature of the system. o a pure substance in one of the states of matter (e.g., solid, liquid, or gas at the macro scale). 

● In a given model, students describe the relationships between the temperature of the particles in a substance and the motion of the particles.

 ● In a given model, students describe the relationship between the motion of molecules in a system and the kinetic energy of the particles in the system. 

● In a given model, students describe the relationship between the average kinetic energy of the particles and the temperature of the system. 

● In a given model, students describe the relationship changes to particle motion, temperature, and the state of a pure substance when thermal energy is added or removed.

	Assessment
(Sample Question Stems or a Sample Assessment Question)

	The average human body temperature is 37°C.

 1. Create a model that explains why a student’s hands feel cool as hand sanitizer (which contains a high amount of alcohol) dries. The hand sanitizer is at room temperature of 20 degrees Celsius.  In the model be sure to include the following: 

a. The motion of the particles in the bottle and while on the hand.
b. Some hand sanitizer spilled on the table. Determine how the evaporation rate of the hand sanitizer on the hand compared to the hand sanitizer on the table.
c. In each case (hand sanitizer on the hand and on the table) indicate the direction of heat transfer.

	Assessment Boundaries
(What are the limits for how this standard can/should be assessed.)

	● Tasks should be limited to qualitative models. 
● Tasks should not require student to label diagrams.

	Notes
(What do teachers need to consider when teaching this standard?)
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