
Phenomena are observable events that can be explained or 
explored. Science aims to explain the causes of these 
events, or phenomena, using scientific ideas, concepts, and 
practices (3-dimensions).

Physical Science Standards
Students develop an understanding that changes can occur to 

matter/objects on Earth or in space, but both energy and matter 
follow the pattern of being conserved during those changes.

5.P1U1.1

Analyze and interpret data to explain that matter of 
any type can be subdivided into particles too small 
to see and, in a closed system, if properties change 
or chemical reactions occur, the amount of matter 
stays the same.

5.P1U1.2

Plan and carry out investigations to demonstrate 
that some substances combine to form new 
substances with different properties and others can 
be mixed without taking on new properties.

5.P2U1.3
Construct an explanation using evidence to 
demonstrate that objects can affect other objects 
even when they are not touching.

5.P3U1.4
Obtain, analyze, and communicate evidence of the 
effects that balanced and unbalanced forces have 
on the motion of objects.

5.P3U2.5 Define problems and design solutions pertaining to 
force and motion.

5.P4U1.6 Analyze and interpret data to determine how and 
where energy is transferred when objects move.

Life Science Standards
Students develop an understanding of patterns and how 

genetic information is passed from generation to generation. 
They also develop the understanding of how genetic 

information and environmental features impact the survival of 
an organism. 

5.L3U1.9

Obtain, evaluate, and communicate information 
about patterns between the offspring of plants, 
and the offspring of animals (including humans); 
construct an explanation of how genetic 
information is passed from one generation to the 
next.

5.L3U1.10

Construct an explanation based on evidence that 
the changes in an environment can affect the 
development of the traits in a population of 
organisms.

5.L4U3.11
Obtain, evaluate, and communicate evidence 
about how natural and human-caused changes 
to habitats or climate can impact populations.

5.L4U3.12
Construct an argument based on evidence that 
inherited characteristics can be affected by 
behavior and/or environmental conditions.

Earth and Space Science Standards
Students develop an understanding of the how gravitational 

forces in space cause observable patterns due to the position 
of Earth, Sun, Moon, and stars.

5.E2U1.7

Develop, revise, and use models based on 
evidence to construct explanations about the 
movement of the Earth and Moon within our 
solar system.

5.E2U1.8

Obtain, analyze, and communicate evidence to 
support an explanation that the gravitational 
force of Earth on objects is directed toward the 
planet’s center.

Key Crosscutting Concepts in 5th Grade
Patterns; Cause and Effect; Scale, Proportion and Quantity; 
Systems and System Models; Energy and Matter; Structure and 
Function; Stability and Change
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Three Dimensions of Science
Sensemaking in science occurs with the integration of three essential dimensions.

Science and Engineering Practices
● ask questions and define problems
● develop and use models
● plan and carry out investigations 
● analyze and interpret data
● use mathematics and computational thinking
● construct explanations and design solutions
● engage in argument from evidence 
● obtain, evaluate, and communicate information

Crosscutting Concepts 
● patterns
● cause and effect
● structure and function
● systems and system models 
● stability and change
● scale, proportion, and quantity
● energy and matter

Core Ideas
Core Ideas for Knowing Science 

Physical Science
P1: All matter in the Universe is made of very small particles.
P2: Objects can affect other objects at a distance.
P3: Changing the movement of an object requires a net force to be acting on it.
P4: The total amount of energy in a closed system is always the same but can be 

transferred from one energy store to another during an event.
Earth and Space Science
E1: The composition of the Earth and its atmosphere and the natural and human processes 

occurring within them shape the Earth’s surface and its climate.
E2: The Earth and our solar system are a very small part of one of many galaxies within the 

Universe.
Life Science 
L1: Organisms are organized on a cellular basis and have a finite life span.
L2: Organisms require a supply of energy and materials for which they often depend on, or 

compete with, other organisms.
L3: Genetic information is passed down from one generation of organisms to another.

   L4: The unity and diversity of organisms, living and extinct, is the result of evolution.

Core Ideas for Using Science
U1: Scientists explain phenomena using evidence obtained from observations and or 
scientific investigations.  Evidence may lead to developing models and or theories to make 
sense of phenomena.  As new evidence is discovered, models and theories can be revised.  

U2: The knowledge produced by science is used in engineering and technologies to solve 
problems and/or create products. 

U3: Applications of science often have both positive and negative ethical, social, economic, 
and/or political implications. 



Elements of Physical Science Standards

5.P1U1.1 Analyze and interpret data to explain that matter of any type can be subdivided into particles too small to see and, in a closed 
system, if properties change or chemical reactions occur, the amount of matter stays the same.
● Matter of any type can be subdivided into particles that are too small to see, but even then the matter still exists and can be detected by other means. 
● The amount (weight) of matter is conserved when it changes form, even in transitions in which it seems to vanish. 
● No matter what reaction or change in properties occurs, the amount of matter does not change. (5.P1U1.2) 
Boundary: At this grade level, mass and weight are not distinguished and no attempt is made to define the unseen particles or explain the atomic-scale 
mechanism of evaporation and condensation.

5.P1U1.2 Plan and carry out investigations to demonstrate that some substances combine to form new substances with different properties 
and others can be mixed without taking on new properties.
● When two or more different substances are mixed, a new substance with different properties may be formed. Other substances simply mix without 

changing permanently and can often be separated again. 
Boundary: At this grade level, mass and weight are not distinguished and no attempt is made to define the unseen particles or explain the atomic-scale 
mechanism of evaporation and condensation.  

5.P2U1.3 Construct an explanation using evidence to demonstrate that objects can affect other objects even when they are not touching.
● All objects have an effect on other objects without being in contact with them. In some cases the effect travels out from the source to the receiver in 

the form of radiation (e.g. visible light).
● Electric, magnetic, and gravitational forces between a pair of objects do not require that the objects be in contact.
● The gravitational force of Earth acting on an object near Earth's surface pulls that object toward the planet's center. (5.E2U1.8)

5.P3U1.4 Obtain, analyze, and communicate evidence of the effects that balanced and unbalanced forces have on the motion of objects.
● Each force acts on one particular object and has both a strength and a direction. An object at rest typically has multiple forces acting on it, but they 

add to give zero net force on the object. Forces that do not sum to zero can cause changes in the object’s speed or direction of motion. (5.P3U2.5)
Boundary: Qualitative and conceptual, but not quantitative addition of forces are used at this level. 
● Objects in contact exert forces on each other. 
● How quickly an object’s motion is changed depends on the force acting and the object’s mass. The greater the mass of an object, the longer it takes 

to speed it up or slow it down. (5.P3U2.5) 
Boundary: At this grade level, mass and weight are not distinguished and no attempt is made to define the unseen particles or explain the atomic-scale 
mechanism of evaporation and condensation.

5.P3U2.5 Define problems and design solutions pertaining to force and motion.
● Each force acts on one particular object and has both a strength and a direction. An object at rest typically has multiple forces acting on it, but they 

add to give zero net force on the object. Forces that do not sum to zero can cause changes in the object’s speed or direction of motion. (5.P3U1.4) 
Boundary: Qualitative and conceptual, but not quantitative addition of forces are used at this level.
● The patterns of an object’s motion in various situations can be observed and measured; when past motion exhibits a regular pattern, future motion 

can be predicted from it. 
Boundary: Technical terms, such as magnitude, velocity, momentum, and vector quantity, are not introduced at this level, but the concept that some 
quantities need both size and direction to be described is developed. 
● How quickly an object’s motion is changed depends on the force acting and the object’s mass. The greater the mass of an object, the longer it takes 

to speed it up or slow it down. (5.P3U1.4)

5.P4U1.6 Analyze and interpret data to determine how and where energy is transferred when objects move.
● The faster a given object is moving, the more energy it possesses. 
● Energy can be moved from place to place by moving objects. 
● When objects collide, the contact forces transfer energy so as to change the objects' motions. 
● 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.

Elements of Life Science Standards

5.L3U1.9 Obtain, evaluate, and communicate information about patterns between the offspring of plants, and the 
offspring of animals (including humans); construct an explanation of how genetic information is passed from one 
generation to the next.
● Many characteristics of organisms are inherited from their parents. 
● Different organisms vary in how they look and function because they have different inherited information.

5.L3U1.10 Construct an explanation based on evidence that the changes in an environment can affect the 
development of the traits in a population of organisms.
● Other characteristics result from individuals’ interactions with the environment, which can range from diet to learning. Many 

characteristics involve both inheritance and environment. (5.L4U3.12) 
● The environment also affects the traits that an organism develops. Differences in where they grow or in the food they 

consume may cause organisms that are related to end up looking or behaving differently.

5.L4U3.11 Obtain, evaluate, and communicate evidence about how natural and human-caused changes to habitats 
or climate can impact populations.
● Populations of organisms live in a variety of habitats and change in those habitats affects the organisms living there. 
● Changes in an organism’s habitat are sometimes beneficial to it and sometimes harmful. For any particular environment, 

some kinds of organisms survive well, some survive less well, and some cannot survive at all. 

5.L4U3.12 Construct an argument based on evidence that inherited characteristics can be affected by behavior 
and/or environmental conditions.
● Sometimes the differences in characteristics between individuals of the same species provide advantages in surviving, 

finding mates, and reproducing. 
● Other characteristics result from individuals’ interactions with the environment, which can range from diet to learning. Many 

characteristics involve both inheritance and environment. (5.L3U1.10)

Elements of Earth and Space Science Standards
5.E2U1.7 Develop, revise, and use models based on evidence to construct explanations about the movement of the 
Earth and Moon within our solar system.
● The orbits of Earth around the sun and of the moon around Earth, together with the rotation of Earth about an axis between 

its North and South poles, cause observable patterns. These include day and night; daily changes in the length and 
direction of shadows; and different positions of the Sun and Moon at different times of the day, month, and year.

5.E2U1.8 Obtain, analyze, and communicate evidence to support an explanation that the gravitational force of Earth 
on objects is directed toward the planet’s center.
● Gravity is the universal attraction between all objects, however large or small, although it is only apparent when one of the 

objects is very large. 
● The gravitational force of Earth acting on an object near Earth’s surface pulls that object toward the planet’s center. 

(5.P2U1.3) 
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The elements are not to be used as a check-off list, but rather a useful tool to help 
educators identify the specific pieces of knowledge and skill that make up the practice, 
crosscutting concept, or core idea at that grade-band.
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