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Introduction
In 2014 Missouri legislators passed House Bill 1490, mandating the development of the Missouri Learning Expectations. In
April of 2016, these Missouri Learning Expectations were adopted by the State Board of Education. Groups of Missouri
educators from across the state collaborated to create the documents necessary to support the implementation of these
expectations.
One of the documents developed is the item specification document, which includes all Missouri grade level/course
expectations arranged by domains/strands. It defines what could be measured on a variety of assessments. The document
serves as the foundation of the assessment development process.
Although teachers may use this document to provide clarity to the expectations, these specifications are intended for
summative, benchmark, and large-scale assessment purposes.
Components of the item specifications include:
Expectation Unwrapped breaks down a list of clearly delineated content and skills the students are expected to know and be
able to do upon mastery of the Expectation.
Depth of Knowledge (DOK) Ceiling indicates the highest level of cognitive complexity that would typically be assessed on a
large scale assessment. The DOK ceiling is not intended to limit the complexity one might reach in classroom instruction.
Item Format indicates the types of test questions used in large scale assessment. For each expectation, the item format
specifies the type best suited for that particular expectation.
Content Limits/Assessment Boundaries are parameters that item writers should consider when developing a large scale
assessment. For example, some expectations should not be assessed on a large scale assessment but are better suited for
local assessment.
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Sample stems are examples that address the specific elements of each expectation and address varying DOK levels. The
sample stems provided in this document are in no way intended to limit the depth and breadth of possible item stems. The
expectation should be assessed in a variety of ways.
Possible Evidence indicates observable methods in which a student can show understanding of the expectations.
Stimulus Materials defines types of stimulus materials that can be used in the item stems.
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Grades 3-5 SCIENCE
Physical Sciences
Core Idea
Component
MLS

4.PS2.A.1

Motion and Stability: Forces and Interactions
Forces and Motion

Make observations and/or measurements of an object’s motion to provide evidence that a pattern can be used to predict future
motion.
Expectation Unwrapped
DOK Ceiling
3
[Clarification Statement: Examples of motion with a predictable pattern could include a child swinging in a
Item Format
swing, a ball rolling back and forth in a bowl, and two children on a see-saw.]
Selected Response
Constructed Response
SCIENCE AND ENGINEERING PRACTICES
Technology Enhanced
Planning and Carrying out Investigations
● Make observations and/or measurements to provide evidence for the explanation of a pattern within a
phenomenon.
DISCIPLINARY CORE IDEAS
Forces and Motion
● The patterns of an object’s motion in various situations can be observed and measured: when that past
motion exhibits a regular pattern, future motion can be predicted from it.
CROSSCUTTING CONCEPTS
Patterns
● Patterns of change can be used to make predictions.
Content Limits/Assessment Boundaries


Technical terms, such as period and frequency, should be avoided
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●

●
●

●

Students recognize and then describe the phenomenon under investigation and describe the purpose of
the investigation, including the idea that patterns of motion can be used to predict future motion of an
object.
Students recognize and then describe the data to be collected through observations and/or
measurements and describe how the data will serve as evidence of a pattern in the motion of an object.
Students recognize how the data will be collected, including how the motion of the object will be
observed and how evidence of the pattern will be recorded, in order to predict a pattern that can be used
to predict future motion.
Students make observations and/or measure an object’s speed or distance; From these observed
patterns/measurements, students can predict future motion.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Grades 3-5 SCIENCE
Physical Sciences
Core Idea
Component
MLS

4.PS2.A.2

Motion and Stability: Forces and Interactions
Forces and Motion

Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the motion of an
object.
Expectation Unwrapped
DOK Ceiling
3
[Clarification Statement: Examples could include an unbalanced force on one side of a ball can make it start
Item Format
moving; and, balanced forces pushing on a box from both sides will not produce any motion at all.]
Selected Response
Constructed Response
SCIENCE AND ENGINEERING PRACTICES
Technology Enhanced
Planning and carrying out investigations
● Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence, using
fair tests in which variables are controlled and the number of trials considered.
DISCIPLINARY CORE IDEAS
Motion and Stability: Forces & Interactions—Forces and Motion
● Each force acts on one particular object and has both strength and 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;
CROSSCUTTING CONCEPTS
Cause and Effect
● Cause and effect relationships are routinely identified.
● Mechanism and explanation
Content Limits/Assessment Boundaries



Tasks should not require students to determine quantitative force size. Students should only be
determining the qualitative or relative force size.
Items should not assess a specific sequence in a procedure.
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●
●
●

●

Students will describe the phenomenon (observable event) under investigation, which includes the
effects of different forces on an object’s motion (e;g;, starting, stopping, or changing direction);
Students will describe the purpose of the investigation, which includes producing the data to serve as the
basis for evidence for how balanced and unbalanced forces determine an object’s motion;
Students will collaboratively develop a plan including the change in motion of an object at rest after
different strengths and directions of balanced and unbalanced forces are applied and what causes the
forces on the object. In the plan, students will describe how the motion of the object will be observed and
recorded, including the following information:
○ The object whose motion is being investigated
○ The objects in contact that exert forces on each other
○ Which variable is changing in each trial
○ The number of trials that will be conducted.
Students collaboratively collect and record data according to the investigation plan, including data from
observations and/or measurements of an object at rest and an object in motion and identification of the
forces acting on the object.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Grades 3-5 SCIENCE
Physical Sciences
Core Idea
Component
MLS

4.PS2.B.1

Motion and Stability: Forces and Interactions
Types of Interactions

Plan and conduct a fair test to compare and contrast the forces (measured by a spring scale in Newtons) required to overcome
friction when an object moves over different surfaces (i.e., rough/smooth).
Expectation Unwrapped
DOK Ceiling
3
SCIENCE AND ENGINEERING PRACTICES
Item Format
Planning and Carrying out Investigations
Selected Response
● Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence, using Constructed Response
fair tests in which variables are controlled and the number of trials considered.
Technology Enhanced
DISCIPLINARY CORE IDEAS
Types of Interactions
● The effect of the unbalanced forces on an object results in a change of motion. Patterns of motion can be
used to predict future motion. Some forces act through contact; some forces act even when the objects
are not in contact; The gravitational force of Earth acting on an object near Earth’s surface pulls that
object toward Earth’s center;
CROSSCUTTING CONCEPTS
Cause and Effect
● Cause and effect relationships are routinely identified.
Patterns
● Observed patterns of forms and events guide organizational classification, and they prompt questions
about relationships and the factors that influence them.
ENGINEERING DESIGN
● Refer to Engineering, Technology, and Application of Science 4.ETS1B.1.

Content Limits/Assessment Boundaries



Tasks should not include anything more complex than written or pictorial descriptions.
Items should not assess a specific sequence in a procedure.
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●

●
●

●

Students will describe the phenomenon (observable event) being investigated, which includes the
amount of force (measured by a spring scale, in Newtons) required to overcome friction when an object
moves over different surfaces (i.e., rough/smooth).
Students will describe the purpose of the investigation, which includes producing the data to serve as the
basis for evidence for how friction affects the amount of force.
Students will collaboratively develop a plan including the amount of force required to overcome friction.
In the plan, students will describe how the force will be observed and recorded, including the following
information:
○ The object whose motion is being investigated
○ The different surfaces the object encounters
○ Which variable is changing in each trial
○ The number of trials being conducted
Students collaboratively collect and record data according to the investigation plan, including data from
observations and/or measurements of the amount of force required.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Grades 3-5 SCIENCE
Physical Sciences
Core Idea
Component
MLS

4.PS2.B.2

Motion and Stability: Forces and Interactions
Types of Interactions

Predict how changes in either the amount of force applied to an object or the mass of the object affects the motion (speed and
direction) of the object.
Expectation Unwrapped
DOK Ceiling
3
SCIENCE AND ENGINEERING PRACTICES
Item Format
Planning and Carrying Out Investigations
Selected Response
● Make predictions about what would happen if a variable changes.
Constructed Response
Technology Enhanced
DISCIPLINARY CORE IDEAS
Types of Interactions
● The effect of the unbalanced forces on an object results in a change of motion. Patterns of motion can be
used to predict future motion. Some forces act through contact, some forces act even when the objects
are not in contact. The gravitational force of Earth acting on an object near Earth’s surface pulls that
object toward that planet’s center;
CROSSCUTTING CONCEPTS
Cause and Effect
● Cause and effect relationships are routinely identified.
Content Limits/Assessment Boundaries


Tasks should not include anything more complex than written or pictorial descriptions.
Possible Evidence



Students will change either the amount of applied force or the mass of an object to predict how it will
affect the motion (speed and direction) of the object.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Sample Stems

Grades 3-5 SCIENCE
Physical Sciences
Core Idea
Component
MLS

4.PS3.A.1

Energy
Definitions of Energy
Use evidence to construct an explanation relating the speed of an object to the energy of that object.
Expectation Unwrapped

SCIENCE AND ENGINEERING PRACTICES
Constructing Explanations and Designing Solutions
● Use evidence (e.g., measurements, observations, patterns) to construct an explanation.

DOK Ceiling
3
Item Format
Selected Response
Constructed Response
Technology Enhanced

DISCIPLINARY CORE IDEAS
Definitions of Energy
● Moving objects contain energy. The faster a given object is moving, the more energy it possesses. Energy
can be moved from place to place by moving objects.
CROSSCUTTING CONCEPTS
Energy and Matter
● Energy can be transferred in various ways and between objects.
Content Limits/Assessment Boundaries


Tasks should not include quantitative measures of changes in the speed of an object or on any precise or
quantitative definition of energy.
Possible Evidence

●

Students recognize and then describe evidence explaining the relative speed of an object, the qualitative
indicators of the amount of energy of the object, as determined by a transfer of energy from that object
(e.g. more or less sound produced in a collision, more or less heat produced when objects rub together,
relative speed of a ball that was stationary following a collision with a moving object, more or less
distance a stationary object is moved).
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Sample Stems

Grades 3-5 SCIENCE
Physical Sciences
Core Idea
Component
MLS

4.PS3.B.1

Energy
Conservation of Energy and Energy Transfer

Provide evidence to construct an explanation of an energy transformation (e.g. temperature change, light, sound, motion, and
magnetic effects).
Expectation Unwrapped
DOK Ceiling
3
SCIENCE AND ENGINEERING PRACTICES
Item Format
Constructing Explanations and Designing Solutions
Selected Response
● Use evidence (e.g. measurements, observations, patterns) to construct or support an explanation or
Constructed Response
design a solution to a problem.
Technology Enhanced
DISCIPLINARY CORE IDEAS
Conservation of Energy & Energy Transfer
● Energy can be moved from place to place by moving objects or through sound, light, heat and
temperature change, and magnetic effects.
CROSSCUTTING CONCEPTS
Energy and Matter
● Energy can be transferred in various ways and between objects.
Content Limits/Assessment Boundaries


Tasks should not include quantitative measurements of energy.
Possible Evidence

●

●

Students describe the transfer of energy, including collisions between objects, light traveling from one
place to another, sound traveling from one place to another, magnetic effects from one object to
another, and heat passing from one object to another.
Students describe the investigation and its purpose and how the data will be observed and collected,
including the tools and methods for collection, and record observations to provide evidence that energy is
present whenever there are moving objects, sound, light, heat, and magnetic force.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
Page 13 of 36

Sample Stems

Grades 3-5 SCIENCE
Physical Sciences
Core Idea
Component
MLS

4.PS3.B.2

Energy
Conservation of Energy and Energy Transfer
Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.
Expectation Unwrapped

[Clarification Statement: Examples of devices could include electric circuits that convert electrical energy into
motion energy of a vehicle, light, or sound; and, a passive solar heater that converts light into heat. Examples
of constraints could include the materials, cost, or time to design the device.]

DOK Ceiling
3
Item Format
Selected Response
Constructed Response
Technology Enhanced

SCIENCE AND ENGINEERING PRACTICES
Constructing Explanations and Designing Solutions
● Apply scientific ideas to solve design problems.
DISCIPLINARY CORE IDEAS
Conservation of Energy and Energy Transfer
● Energy can 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 transforming
the energy of motion into electrical energy.
CROSSCUTTING CONCEPTS
Energy & Matter
● Energy can be transferred in various ways and between objects.
ENGINEERING DESIGN
Refer to Engineering, Technology, and Application of Science 4.ETS1A.1
Refer to Engineering, Technology, and Application of Science 4.ETS1B.1
Refer to Engineering, Technology, and Application of Science 4.ETS1C.1
Content Limits/Assessment Boundaries


Tasks should not include any devices beyond those that convert motion energy to electric energy or use
stored energy to cause motion or produce light or sound.
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●

●

●

Given a problem to solve, students collaboratively design a solution that converts energy from one form
to another. In the design, the students will identify the device by which the energy will be transformed
(e.g., a light bulb to convert electrical energy into light energy, a motor to convert electrical energy into
energy of motion.)
Students describe the criteria, which include the initial and final forms of energy and a description of how
the solution functions to transfer energy from one form to another, and the constraints, which include
the materials available and safety considerations.
Students evaluate the solution, test the device, and use the results to modify the design.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Grades 3-5 SCIENCE
Physical Sciences
Core Idea
Component
MLS

4.PS3.C.1

Energy
Relationship between Energy and Forces
Use models to explain that simple machines change the amount of effort force and/or direction of force.
Expectation Unwrapped

SCIENCE AND ENGINEERING PRACTICES
Developing and Using Models
● Develop a model using an analogy, example, or abstract representation to describe a scientific principle.

DOK Ceiling
3
Item Format
Selected Response
Constructed Response
Technology Enhanced

DISCIPLINARY CORE IDEAS
Relationship Between Energy and Forces
● A simple machine can change the amount of force or distance necessary to do work.
CROSSCUTTING CONCEPTS
System and System Models
● A system can be described in terms of its components and their interactions.
Content Limits/Assessment Boundaries


Tasks should not include the memorization of simple machines.
Possible Evidence

●

Students use the model to explain how simple machines (e.g., lever, pulley, inclined plane, wheel and
axle, screw, wedge, gear) change the amount of effort force and/or direction of force.

Stimulus Materials
Graphic organizers, diagrams, graphs, data tables, drawings.
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Sample Stems

Grades 3-5 SCIENCE
Physical Sciences
Core Idea
Component
MLS

4.PS4.A.1

Waves and Their Applications in Technologies for Information Transfer
Wave Properties
Develop a model of waves to describe patterns in terms of amplitude or wavelength and that waves can cause objects to move.
Expectation Unwrapped

[Clarification Statement: Examples of models could include diagrams, analogies, and physical models using
wire to illustrate wavelength and amplitude of waves.]
SCIENCE AND ENGINEERING PRACTICES
Developing & Using Models
● Develop a model using an analogy, example, or abstract representation to describe a scientific principle.

DOK Ceiling
3
Item Format
Selected Response
Constructed Response
Technology Enhanced

DISCIPLINARY CORE IDEAS
Wave Properties
● Waves, which are regular patterns of motion, can be made in water by disturbing the surface. When
waves move across the surface of deep water, the water goes up and down in place; there is no net
motion in the direction of the wave except when the water meets a beach. Waves of the same type can
differ in amplitude (height of the wave) and wavelength (spacing between wave peaks).
CROSSCUTTING CONCEPTS
Patterns
● Similarities and differences in patterns can be used to sort, classify, and analyze simple rates of change for
natural phenomena.
Content Limits/Assessment Boundaries



Tasks should not include interference effects, electromagnetic waves, non-periodic waves, or quantitative
models of amplitude and wavelength.
The terms amplitude and wavelength should not be assessed.
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●

●

●

Students develop a model (e.g., diagrams, analogies, examples, abstract representations, physical models)
to identify the relevant components including waves, wave amplitude, wavelength, and motion of
objects.
Students will use the model to describe waves in terms of patterns of repeating amplitude and
wavelength, their initiation, and how waves cause an object to move and to describe that the motion of
objects varies with the amplitude and wavelength of the wave carrying it.
Students identify similarities and differences in patterns underlying waves and use these patterns to
describe simple relationships involving wave amplitude, wavelength and the motion of an object (e.g.,
when the amplitude increases, the object moves more).
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Grades 3-5 SCIENCE
Life Sciences
Core Idea
Component
MLS

4.LS1.A.1

From Molecules to Organisms: Structure and Processes
Structure and Function

Construct an argument that plants and animals have internal and external structures that function to support survival, growth,
behavior, and plant reproduction.
Expectation Unwrapped
DOK Ceiling
3
[Clarification Statement: Examples of structures could include thorns, stems, roots, colored petals, heart,
Item Format
stomach, lung, brain, and skin.]
Selected Response
Constructed Response
SCIENCE AND ENGINEERING PRACTICES
Technology Enhanced
Engaging in Argument for Evidence
● Construct an argument with evidence, data, and/or a model.
DISCIPLINARY CORE IDEAS
Structure and Function
● Plants and animals have both internal and external structures that serve various functions in growth,
survival, behavior, and reproduction
CROSSCUTTING CONCEPTS
Systems and System Models
● A system can be described in terms of its components and their interactions.
Content Limits/Assessment Boundaries


Tasks should not include any structures beyond macroscopic structures within plant and animal systems.
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●
●
●
●
●

Students make claims that plants and animals have internal and external structures that function together
as part of a system to support survival, growth, behavior, and reproduction.
Students describe the internal and external structures and their functions.
Students determine the strength and weakness of the evidence, its relevancy towards the role of internal
and external structures in plants and animals in supporting survival, growth, behavior, and reproduction.
Students construct an argument that includes the ideas that plants and animals have structures that,
together, support survival, growth, behavior, and/or reproduction.
Students use reasoning that includes the following:
○ Internal and external structures serve specific functions within plants and animals (e.g., the heart
pumps blood to the body, thorns discourage predators)
○ The functions of internal and external structures can support survival, growth, behavior and/or
reproduction in plants and animals (e.g., the heart pumps blood throughout the entire body, which
allows the entire body access to oxygen and nutrients; thorns prevent predation, which allows the
plant to grow and reproduce)
○ Different structures work together as part of a system to support survival, growth, behavior, and/or
reproduction (e.g., the heart works with the lungs to carry oxygenated blood throughout the system;
thorns protect the plant, allowing reproduction via stamens and pollen to occur)
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Grades 3-5 SCIENCE
Life Sciences
Core Idea
Component
MLS

4.LS1.D.1

From Molecules to Organisms: Structure and Processes
Information Processing

Use a model to describe that animals receive different types of information through their senses, process the information in their
brain, and respond to the information in different ways.
Expectation Unwrapped
DOK Ceiling
3
[Clarification Statement: Emphasis is on systems of information transfer.]
Item Format
Selected Response
SCIENCE AND ENGINEERING PRACTICES
Constructed Response
Developing and Using Models
Technology Enhanced
● Use a model to test interactions concerning the functioning of a natural system.
DISCIPLINARY CORE IDEAS
Information Processing
● Different sense receptors are specialized for particular kinds of information, which may be then processed
by the animal’s brain; !nimals are able to use their perceptions and memories to guide their interaction;
CROSSCUTTING CONCEPTS
System and System Models
● A system can be described in terms of its components and their interactions.
Content Limits/Assessment Boundaries


Tasks should not include the mechanisms by which the brain stores and recalls information or the
mechanisms of how sensory receptors function.

Page 21 of 36

Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●

●

●

Students use a given model to identify and describe the relevant components, which include different
types of information about the surroundings (e.g., sound, light, odor, temperature), sense receptors able
to detect different types of information from the environment, brain, and animals’ actions;
Students describe the relationships between components, including types of sense receptors that send
information about the surroundings to the brain, processing the information from the sensory receptors,
and describe that the memories processed by the brain influence an animal’s action or responses to
environmental features. Different types of sensory information are relayed to the brain via different
sensory receptors, allowing experiences to be perceived, to be stored as memories, and to influence
behavior (e.g., an animal sees a brown, rotten fruit and smells a bad odor — this information allows the
animal to make decisions about what to eat).
Students also use the model to test interactions involving sensory perception and its influence on animal
behavior, including interactions between animal behavior and information in the environment, different
types of sense receptors, perception, and memory of sensory information.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Grades 3-5 SCIENCE
Earth and Space Sciences
Core Idea
Component
MLS

4.ESS1.C.1

Earth’s Place in the Universe
The History of Planet Earth

Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for changes in a landscape
over time.
Expectation Unwrapped
DOK Ceiling
3
[Clarification Statement: Examples of evidence from patterns could include rock layers with marine shell
Item Format
fossils above rock layers with plant fossils and no shells, indicating a change from land to water over time;
Selected Response
and, a canyon with different rock layers in the walls and a river in the bottom, indicating that over time a river Constructed Response
cut through the rock.]
Technology Enhanced
SCIENCE AND ENGINEERING PRACTICES
Constructing Applications and Designing Solutions
● Identify the evidence that supports particular points in an explanation.
DISCIPLINARY CORE IDEAS
The History of Planet Earth
● Local, regional, and global patterns of rock formations reveal changes over time due to Earth forces such
as earthquakes. The presence and location of certain fossil types indicate the order in which rock layers
were formed.
CROSSCUTTING CONCEPTS
Patterns
● Patterns can be used as evidence to support an explanation.
Stability and Change
● For natural and built systems alike, conditions of stability and determinants of rates of change or
evolution of a system are critical elements of study.
Content Limits/Assessment Boundaries


Tasks should not include specific knowledge of the mechanism of rock formation or memorization of
specific rock formations and layers.
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●

●

Students identify the explanation and the evidence relevant to supporting the explanation, including local
and regional patterns in the following:
○ The different rock layers found in an area (e.g., rock layers taken from the same location show marine
fossils in some layers and land fossils in other layers)
○ The ordering of rock layers (e.g., layer with marine fossils is found below layer with land fossils)
○ The presence of particular fossils (e.g., shells, land plants) in specific rock layers
○ The occurrence of events (e.g., earthquakes) due to Earth forces
Students connect the evidence to support particular points of the explanation, including how specific rock
layers in the same location show specific fossil patterns (e.g., some lower rock layers have marine fossils,
while some higher rock layers have fossils of land plants). This pattern indicates that the landscape of the
area was transformed into the landscape indicated by the upper layer (e.g., lower marine fossils indicate
that, at one point, the landscape was covered by water, and upper land fossils indicate that the landscape
was later dry land), and irregularities in the patterns of rock layers indicate disruptions due to Earth forces
(e.g., a canyon with different rock layers in the walls and a river in the bottom, indicating that over time a
river cut through the rock).
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Grades 3-5 SCIENCE
Earth and Space Sciences
Core Idea
Component
MLS

4.ESS2.A.1

Earth’s Systems
Earth Materials and Systems

Plan and conduct scientific investigations or simulations to provide evidence how natural processes (e.g. weathering and erosion)
shape Earth’s surfaces;
Expectation Unwrapped
DOK Ceiling
3
[Clarification Statement: Examples of variables to test could include angle of slope in the downhill movement
Item Format
of water, amount of vegetation, speed of wind, relative rate of deposition, cycles of freezing and thawing of
Selected Response
water, cycles of heating and cooling, and volume of water flow.]
Constructed Response
Technology Enhanced
SCIENCE AND ENGINEERING PRACTICES
Planning and Carrying Out Investigations
● Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence, using
fair tests in which variables are controlled and the number of trials considered.
DISCIPLINARY CORE IDEAS
Earth Materials and Systems
● Rainfall helps to shape the land and affects the types of living things found in a region. Water, ice, wind,
living organisms, and gravity break rocks, soils, and sediments into smaller particles and move them
around.
CROSSCUTTING CONCEPTS
Cause and Effect
● Cause and effect relationships are routinely identified, tested, and used to explain change.
ENGINEERING DESIGN
Refer to Engineering, Technology, and Application of Science 4.ETS1B.1

Content Limits/Assessment Boundaries



Tasks should not include more than one variable to test for weathering and erosion.
Items should not assess a specific sequence in a procedure.
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●
●

●

●

Students recognize and then provide evidence for the effects of weathering or the rate of erosion of
Earth’s materials;
Students describe the data to be collected and the evidence needed based on observations and/or
measurements made during the investigation, which includes the change in the relative steepness of
slope of the area; the kind of weathering or erosion to which the Earth material is exposed; and the
change in shape of Earth materials as the result of weathering or the rate of erosion by motion of water,
ice (including melting and freezing), wind (speed and direction), and vegetation.
Students describe how the data will be collected, including the relative speed of the flow of air or water,
the number of cycles of freezing and thawing, the number and types of plants growing in the Earth
material, the amount of soil, and number or size of rocks transported by erosion and how the collected
data will serve as evidence to address the purpose, including to help identify the cause and effect
relationships between weathering or erosion and Earth materials.
Students describe the controlled variables, including: variables that affect movement of water and air, the
water temperature and forms of matter, and the presence or absence of plants growing in or on the Earth
material.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Grades 3-5 SCIENCE
Earth and Space Sciences
Core Idea
Component
MLS

4.ESS2.B.1

Earth’s Systems
Plate Tectonics and Large-Scale Systems
Analyze and interpret data from maps to describe patterns of Earth’s features;
Expectation Unwrapped

[Clarification Statement: Maps can include topographic maps of Earth’s land and ocean floor, as well as maps
of the locations of mountains, continental boundaries, volcanoes, and earthquakes.]
SCIENCE AND ENGINEERING PRACTICES
Analyzing and Interpreting Data
● Analyze and interpret data to make sense of phenomena using logical reasoning.

DOK Ceiling
3
Item Format
Selected Response
Constructed Response
Technology Enhanced

DISCIPLINARY CORE IDEAS
Plate Tectonics and Large-Scale Systems
● The locations of mountain ranges, deep ocean trenches, ocean floor structures, earthquakes, and
volcanoes occur in patterns. Most earthquakes and volcanoes occur in bands that are often along the
boundaries between continents and oceans. Major mountain chains form inside continents or near their
edges. Maps can help locate the different land and water features of Earth.
CROSSCUTTING CONCEPTS
Patterns
● Patterns can be used as evidence to support an explanation.
Content Limits/Assessment Boundaries


Topographic maps at this grade level should only include simple mountains, valleys and hills.
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●

●

●

Students organize data using graphical displays (e;g;, table, chart, graph) from maps of Earth’s features
(e.g., locations of mountains, continental boundaries, volcanoes, earthquakes, deep ocean trenches,
ocean floor structures).
Students identify patterns in the location of Earth’s features, including volcanoes and earthquakes
occurring in bands that are often along the boundaries between continents and oceans and the major
mountain chains that form inside continents or near their edges.
Students use logical reasoning based on the organized data to make sense of the patterns within the
formation of Earth’s features;
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Grades 3-5 SCIENCE
Earth and Space Sciences
Core Idea
Component
MLS

4.ESS3.A.1

Earth and Human Activity
Natural Resources
Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans.
Expectation Unwrapped

[Clarification Statement: Examples of solutions could include designing an earthquake resistant building and
improving monitoring of volcanic activity.]
SCIENCE AND ENGINEERING PRACTICES
Constructing Explanations and Designing Solutions
● Generate and compare multiple solutions to a problem based on how well they meet the criteria and
constraints of the design solution.

DOK Ceiling
3
Item Format
Selected Response
Constructed Response
Technology Enhanced

DISCIPLINARY CORE IDEAS
Natural Resources
● A variety of hazards result from natural processes (e.g., earthquakes, floods, tsunamis, volcanic eruptions,
landslides, hurricanes). Humans cannot eliminate the hazards but can take steps to reduce their impacts.
CROSSCUTTING CONCEPTS
Cause and Effect
● Cause and effect relationships are routinely identified, tested, and used to explain changes.
ENGINEERING DESIGN
Refer to Engineering, Technology, and Application of Science 4.ETS1B.1
Refer to Engineering, Technology, and Application of Science 4.ETS1C.1
Content Limits/Assessment Boundaries


Tasks should not include any natural process beyond earthquakes, floods, tsunamis, volcanic eruptions,
landslides, or hurricanes.
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●

●
●

When given a natural Earth process that can have a negative effect on humans (e.g., earthquakes, floods,
tsunamis, volcanic eruptions, landslides, hurricanes), students describe and use cause and effect
relationships between the Earth process and its observed effect to design at least two solutions that
reduce its effect on humans.
Students describe the criteria and constraints of the solution (e.g., cost, materials, time, relevant scientific
information).
Students evaluate, compare, and make improvements on each design solution based on how well it
meets each of the given criteria and constraints.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings

Page 30 of 36

Grades 3-5 SCIENCE
Engineering, Technology, and Application of Science
Core Idea
Component
MLS

4.ETS1.A.1

Engineering Design
Defining and Delimiting Engineering Problems

Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on
materials, time, or cost.
Expectation Unwrapped
DOK Ceiling
3
Clarification: Engineering Standards should be ongoing and continually integrated into science lessons/units.
Item Format
The ETS standards are written as a 3–5 grade span endpoint. Therefore, by the end of grade 5, students
Selected Response
should be proficient in these skills. In grade 4, this engineering standard will be most successful when paired
Constructed Response
with, but not limited to, the following standards:
Technology Enhanced
4.ESS3.A.1: Generate and compare multiple solutions to reduce the impacts of natural Earth processes on
humans.
4.PS3.B.2: Apply scientific ideas to design, test, and refine a device that converts energy from one form to
another.
SCIENCE AND ENGINEERING PRACTICES
Asking Questions and Defining Problems
● 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.
DISCIPLINARY CORE IDEAS
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.
CROSSCUTTING CONCEPTS
 N/A
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;
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Grades 3-5 SCIENCE
Content Limits/Assessment Boundaries


N/A
Possible Evidence

●

Students identify the problem to be solved and define the boundaries of the system, the criteria, and the
constraints or limitations on their design, which may include cost, materials, and time.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Sample Stems

Grades 3-5 SCIENCE
Engineering, Technology, and Application of Science
Core Idea
Component
MLS

4.ETS1.B.1

Engineering Design
Developing Possible Solutions

Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and
constraints of the problem.
Expectation Unwrapped
DOK Ceiling
3
Clarification: Engineering Standards should be ongoing and continually integrated into science lessons/units.
The ETS standards are written as a 3–5 grade span endpoint. Therefore, by the end of grade 5, students
should be proficient in these skills. In grade 4, this engineering standard will be most successful when paired
with, but not limited to, the following standards:
4.PS2.B.1: Plan and conduct a fair test to compare and contrast the forces (measured by a spring scale in
Newtons) required to overcome friction when an object moves over different surfaces (i.e. rough/smooth).
4.PS3.B.2: Apply scientific ideas to design, test, and refine a device that converts energy from one form to
another.
4.ESS2.A.1: Plan and conduct scientific investigations or simulations to provide evidence how natural
processes (e;g; weathering and erosion) shape Earth’s surfaces;
4.ESS3.A.1: Generate and compare multiple solutions to reduce the impacts of natural Earth processes on
humans.
SCIENCE AND ENGINEERING PRACTICES
Constructing Explanations and Designing Solutions
● Generate and compare multiple solutions to a problem based on how well they meet the criteria and
constraints of the design problem.
DISCIPLINARY CORE IDEAS
Developing Possible Solutions
● Research on a problem should be carried out before beginning to design a solution. Testing a solution
involves investigating how well it performs under a range of likely conditions.
CROSSCUTTING CONCEPTS
 N/A

Page 33 of 36

Item Format
Selected Response
Constructed Response
Technology Enhanced

Grades 3-5 SCIENCE
INFLUENCE OF SCIENCE, ENGINEERING, AND TECHNOLOGY ON SOCIETY AND THE NATURAL WORLD
 Engineers improve existing technologies or develop new ones to increase their benefits, decrease known
risks, and meet societal demands.

Content Limits/Assessment Boundaries


N/A
Possible Evidence

●
●

●

Students use information from research and generate two possible solutions to the problem.
Students share ideas to generate a variety of possible solutions and describe the necessary steps for
designing a solution to the problem. Students describe the given criteria and constraints and how they
will be used to generate and test the design solutions.
Students test each solution, gather data to determine how well the solution meets the criteria, and
compare solutions.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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Sample Stems

Grades 3-5 SCIENCE
Engineering, Technology, and Application of Science
Core Idea
Component
MLS

4.ETS1.C.1

Engineering Design
Optimizing the Solution Process

Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or
prototype that can be improved.
Expectation Unwrapped
DOK Ceiling
3
Clarification: Engineering Standards should be ongoing and continually integrated into science lessons/units.
Item Format
The ETS standards are written as a 3-5 grade span endpoint. Therefore, by the end of grade 5, students
Selected Response
should be proficient in these skills. In grade 4, this engineering standard will be most successful when paired
Constructed Response
with, but not limited to, the following standards:
Technology Enhanced
4.ESS3.A.1: Generate and compare multiple solutions to reduce the impacts of natural Earth processes on
humans.
4.PS3.B.2: Apply scientific ideas to design, test, and refine a device that converts energy from one form to
another.
SCIENCE AND ENGINEERING PRACTICES
Planning and Carrying Out Investigations
● Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence, using
fair tests in which variables are controlled and the number of trials considered.
DISCIPLINARY CORE IDEAS
Optimizing the Solution Process
● Tests are often designed to identify failure points or difficulties, which suggest the elements of the design
that need to be improved. Different solutions need to be tested in order to determine which of them best
solves the problem, given the criteria and the constraints.
CROSSCUTTING CONCEPTS:
 N/A
Content Limits/Assessment Boundaries


Items should not assess a specific sequence in a procedure.
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Sample Stems

Grades 3-5 SCIENCE
Possible Evidence
●
●

●

Students describe the purpose of the investigation and the evidence to be collected. Aspects that can be
improved to better meet the criteria and constraints are identified.
Students create a plan for the investigation that includes what is to be changed in each trial (independent
variable), the outcome that will be measured (dependent variable), what tools and methods will be used
to collect data, and what is to be kept the same to ensure a fair test.
Students will carry out the investigation according to the developed plan.
Stimulus Materials

Graphic organizers, diagrams, graphs, data tables, drawings
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