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Grades 3-5 SCIENCE
 
ENGINEERING DESIGN CONNECTIONS 
3.ETS1.C.1

Content Limits/Assessment Boundaries 

● Tasks should not include placement or movement of molecules or how temperature affects
molecule placement or movement.

Sample Stems 

Possible Evidence 

● Students predict and investigate the water cycle, which includes the following idea: water has

different properties depending on temperature.

● Students collaboratively develop an investigation plan and describe the evidence that will be

collected, including the properties of matter (e.g., whether it is a solid, liquid, or gas) of the water

that would allow for classification, and the temperature at which those properties are observed.

● Plan how water will be observed at different temperatures and how those temperatures will be

determined (e.g. measuring the temperature of a stovetop burner or lamp used to melt ice) and

measured (i.e., qualitatively or quantitatively).

● Students collect and chart data according to the results of the investigation.

● Plan and conduct an investigation collaboratively to produce data to serve as the basis for
evidence to answer a question about the states of matter as it pertains to the water cycle using
the following: frozen, melted, evaporation, precipitation, and condensation.

Stimulus Materials 

Graphic organizers, diagrams, graphs, data tables, drawings 
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Grades 3-5 SCIENCE
 
Life Sciences 3.LS3.D.1

Core Idea 

Component 

MLS 

Heredity: Inheritance and Variation of Traits 

Biodiversity and Humans 

Make a claim about the merit of a solution to a problem caused when the environment changes and the types of plants and 
animals that live there may change. 

Expectation Unwrapped 

[Clarification Statement: Examples of environmental changes could include changes in land characteristics, 
water distribution, temperature, food, and other organisms.] 

SCIENCE AND ENGINEERING PRACTICES 
Engaging in Argument from Evidence 
 Engaging in argument from evidence in grades 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 worlds.

 Make a claim about the merit of a solution to a problem by citing relevant evidence about how it meets
the criteria and constraints of the problem.

DISCIPLINARY CORE IDEAS 
Biodiversity and Humans 
 When the environment changes in ways that affect a place’s physical characteristics, temperature, or

availability of resources, some organisms survive and reproduce, some move to new locations, some
move into the transformed environment, and some die.

 Populations live in a variety of habitats, and change in those habitats affects the organisms living there.

CROSSCUTTING CONCEPTS 
Systems and Systems Model 

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

 Knowledge of relevant scientific concepts and research findings is important in engineering.

ENGINEERING DESIGN CONNECTIONS 

 3.ETS1.B.1

DOK Ceiling 
3 

Item Format 
Selected Response 
Constructed Response 
Technology Enhanced 
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Grades 3-5 SCIENCE
 
Content Limits/Assessment Boundaries 

 Grade 3 tasks are limited to a single environmental change’s cause and effect.

 Tasks should not include the greenhouse effect or climate change.

 Do not use the word “claim” as part of the assessment.

Sample Stems 

Possible Evidence 

● Students make a claim about the merit of a given solution to a problem that is caused when the
environment changes, which results in changes in the types of plants and animals that live there.

● Students describe the given evidence about how the solution meets the given criteria and constraints.

This evidence includes the following:

o A system of plants, animals, and a given environment within which they live before the given

environmental change occurs

o A given change in the environment

o How the change in the given environment causes a problem for the existing plants and animals living

within that area

o The effect of the solution on the plants and animals within the environment.

o The resulting changes to plants and animals living within that changed environment, after the solution

has been implemented

● Students evaluate the solution to the problem to determine the merit of the solution.

● Students describe how well the proposed solution meets the given criteria and constraints to reduce the

impact of the problem created by the environmental change in the system, including the following:

o How the solution makes changes to one part of the system (e.g., a feature of the environment),
affecting the other parts of the system (e.g., plants and animals)

o How the solution affects plants and animals
● Students evaluate the evidence to determine whether it is relevant to and supports the claim.

● Students describe whether the given evidence is sufficient to support the claim and whether additional

evidence is needed.

Stimulus Materials 

Graphic organizers, diagrams, graphs, data tables, drawings 
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Grades 3-5 SCIENCE
 
Earth and Space Sciences 3.ESS2.D.1

Core Idea 

Component 

MLS 

Earth’s Systems 

Weather and Climate 

Represent data in tables and graphical displays to describe typical weather conditions expected during a particular season. 

Expectation Unwrapped 

[Clarification Statement: Examples of data could include average temperature, precipitation, and 
wind direction.] 

SCIENCE AND ENGINEERING PRACTICES 
Analyzing and Interpreting Data 

 Analyzing data in grades 3–5 builds on K–2 experiences and progresses to introducing quantitative
approaches to collecting data and conducting multiple trials of qualitative observations. When possible
and feasible, digital tools should be used.

 Represent data in tables and various graphical displays (e.g., bar graphs, line graphs, pictographs) to
reveal patterns that indicate relationships.

DISCIPLINARY CORE IDEAS 
Weather and Climate 

 Scientists record patterns of the weather across different times and areas so they can make predictions
about what kind of weather might happen next.

CROSSCUTTING CONCEPTS 
Patterns 

 Patterns of change can be used to make predictions.

DOK Ceiling 
3 

Item Format 
Selected Response 
Constructed Response 
Technology Enhanced 

Content Limits/Assessment Boundaries 

 Graphical displays are limited to line graphs, pictographs, and bar graphs.

 Tasks should not include climate change.

 The focus of tasks should be on Missouri and the central United States.

Sample Stems 
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Grades 3-5 SCIENCE
 
Possible Evidence 

● Students use graphical displays (e.g., tables, charts, graphs) to organize the given data by season,

including the following:

o Weather condition data (e.g., average temperature, precipitation, wind direction, air pressure) from

the same area across multiple seasons

o Weather condition data from different areas (e.g., hometown and a town in another state)

● Students recognize and then describe patterns of weather conditions across the following:

o Different seasons (e.g., cold and dry in the winter, hot and wet in the summer; more or less wind in a

particular season)

o Different areas (e.g., a town in the Pacific Northwest has high precipitation, while a town in the

Southwest has low precipitation)

● Students use patterns of weather conditions in different seasons and different areas to predict the

following:

o The typical weather conditions expected during a particular season (e.g., “In our town, in the summer

it is typically hot, as indicated on a line graph over time, while in the winter it is typically cold;

therefore, the prediction is that next summer it will be hot and next winter it will be cold.”).

o The typical weather conditions expected during a particular season in different areas.

Stimulus Materials 

Graphic organizers, diagrams, graphs, data tables, drawings 
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Grades 3-5 SCIENCE
 
Earth and Space Sciences 3.ESS2.D.2

Core Idea 

Component 

MLS 

Earth’s Systems 

Weather and Climate 

Obtain and combine information to describe climates in different regions of the world. 

Expectation Unwrapped 

SCIENCE AND ENGINEERING PRACTICES 
Obtaining, Evaluating, and Communicating Information 

 Obtaining, evaluating, and communicating information in grades 3–5 builds on K–2 experiences and
progresses to evaluating the merit and accuracy of ideas and methods.

 Obtain and combine information from books and other reliable media to explain phenomena (observable

events).

DISCIPLINARY CORE IDEAS 
Weather and Climate 

 Climate describes a range of an area's typical weather conditions and the extent to which those
conditions vary over years.

CROSSCUTTING CONCEPTS 
Patterns 

 Patterns of change can be used to make predictions.

DOK Ceiling 
3 

Item Format 
Selected Response 
Constructed Response 
Technology Enhanced 

Content Limits/Assessment Boundaries 

 Assessment of information is limited to narrative accounts and graphical displays of data that can include
multiple data points (e.g., temperature, precipitation).

 Tasks should not include data dealing with climate change.

Sample Stems 
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Grades 3-5 SCIENCE
 
Possible Evidence 

● Students use books and other reliable media to gather information about the following:

o Climates in different regions of the world (e.g., equatorial, polar, coastal, mid-continental).

o Variations in climates within different regions of the world (e.g., an area’s average temperatures and

precipitation during various months over several years, an area’s average rainfall and temperatures

during the rainy season over several years).

● Students combine obtained information to provide evidence about the climate pattern in a region that

can be used to make predictions about typical weather conditions in that region.

● Students use the information they obtained and combined to describe the following:

o Climates in different regions of the world

o Examples of how patterns in climate could be used to predict typical weather conditions

o How climate can vary over years in different regions of the world

Stimulus Materials 

Graphic organizers, diagrams, graphs, data tables, drawings 
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Grades 3-5 SCIENCE
 
Earth and Space Sciences 3.ESS3.B.1

Core Idea 

Component 

MLS 

Earth and Human Activity 

Natural Hazards 

Make a claim about the merit of an existing design solution (e.g. levies, tornado shelters, sea walls, etc.) that reduces the impacts 
of a weather-related hazard. 

Expectation Unwrapped 

[Clarification Statement: Examples of design solutions to weather-related hazards could include barriers to 
prevent flooding, wind-resistant roofs, and lightning rods.] 

SCIENCE AND ENGINEERING PRACTICES 
Engaging in Argument from Evidence 

 Engaging in argument from evidence in grades 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 worlds.

 Make a claim about the merit of a solution to a problem by citing relevant evidence about how it meets
the criteria and constraints of the problem.

DISCIPLINARY CORE IDEAS 
Natural Hazards 

 A variety of natural hazards result from natural processes. Humans cannot eliminate natural 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 change.

INFLUENCE OF ENGINEERING, TECHNOLOGY, AND SCIENCE ON SOCIETY AND THE NATURAL WORLD 

 Engineers improve existing technologies or develop new ones to increase their benefits (e.g., better
artificial limbs), decrease known risks (e.g., seatbelts in cars), and meet societal demands (e.g., cell
phones).

ENGINEERING DESIGN CONNECTIONS 

 3.ETS1.A.1

DOK Ceiling 
3 

Item Format 
Selected Response 
Constructed Response 
Technology Enhanced 
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Grades 3-5 SCIENCE
 
Content Limits/Assessment Boundaries 

 Tasks should not use the word “claim” as part of the assessment.

Sample Stems 

Possible Evidence 
● Students make a claim about the merit of a given design solution that reduces the impact of a weather-

related hazard.

● Students describe the given evidence about the design solution, including evidence about the following:

o The given weather-related hazard (e.g., heavy rain or snow, strong winds, lightning, flooding along

river banks)

o Problems caused by the weather-related hazard (e.g., heavy rains cause flooding, lightning causes

fires)

o How the proposed solution addresses the problem (e.g., dams and levees are designed to control

flooding, lightning rods reduce the chance of fires) [note: mechanisms are limited to simple

observable relationships that rely on logical reasoning]

● Students evaluate the evidence using given criteria and constraints to determine the following:

o How the proposed solution addresses the problem, including the impact of the weather-related

hazard after the design solution has been implemented

o The merits of a given solution in reducing the impact of a weather-related hazard (i.e., whether the

design solution meets the given criteria and constraints)

o The benefits and risks a given solution poses when responding to the societal demand to reduce the

impact of a hazard

Stimulus Materials 

Graphic organizers, diagrams, graphs, data tables, drawings 
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Grades 3-5 SCIENCE
 
Engineering, Technology, and Application of Science 3.ETS1.A.1

Core Idea 

Component 

MLS 

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 

SCIENCE AND ENGINEERING PRACTICES 
Asking Questions and Defining Problems 
● Asking questions and defining problems in grades 3–5 builds on K–2 experiences and progresses to

specifying qualitative relationships.

o 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.

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.

CONNECTIONS TO DISCIPLINARY CORE IDEAS 
3.ESS3.B.1

DOK Ceiling 
3 

Item Format 
Selected Response 
Constructed Response 
Technology Enhanced 

Content Limits/Assessment Boundaries 

 Actual data production should not be expected unless it can be simulated on the assessment.

 Simple data should be given in a single bar graph, a line graph, a line plot, or a pictograph.

Sample Stems 
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Grades 3-5 SCIENCE
 
Possible Evidence 

● Students use given scientific information and information about a situation or phenomenon to define a

simple design problem that includes responding to a need or want.

● Students design a problem that can be solved with the development of a new or improved object, tool,

process, or system.

● Students describe how people’s needs and wants change over time.

● Students define the limits within which the problem will be addressed, which includes addressing

something people want and need at the current time.

● Based on the situation people want to change, students specify criteria (required features) of a successful

solution.

Stimulus Materials 

Graphic organizers, diagrams, graphs, data tables, drawings 

Page 29 of 33 



 

   

   

   

    

    
 

  
 

 
  

    
     

 
   

 
 

 
 

  
 

  
 

 
  

 
  

 
   

 
 

 

 
 

 
 

 
 

 

  
 

    

  
 

 
 

 

Grades 3-5 SCIENCE
 
Engineering, Technology, and Application of Science 3.ETS1.B.1

Core Idea 

Component 

MLS 

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 

SCIENCE AND ENGINEERING PRACTICES 
Constructing Explanations and Designing Solutions 
● Constructing explanations and designing solutions in grades 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.

● 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.
● At whatever stage, communicating with peers about proposed solutions is an important part of the design

process, and shared ideas can lead to improved designs.

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.

CONNECTIONS TO DISCIPLINARY CORE IDEAS 
3.LS3.B.1
3.LS3.C.1

DOK Ceiling 
3 

Item Format 
Selected Response 
Constructed Response 
Technology Enhanced 

Content Limits/Assessment Boundaries 

 Actual data production should not be expected unless it can be simulated on the assessment.

 Simple data should be given in a bar graph, a line graph, a line plot, or a pictograph.

Sample Stems 
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Grades 3-5 SCIENCE
 
Possible Evidence 

● Students use grade-appropriate information from research about a given problem, including the causes
and effects of the problem and relevant scientific information.

● Students generate at least two possible solutions to the problem based on scientific information and
understanding of the problem.

● Students specify how each design solution solves the problem.
● Students share ideas and findings with others about design solutions to generate a variety of possible

solutions.
● Students describe the necessary steps for designing a solution to a problem, including conducting

research and communicating with others throughout the design process to improve the design [note:
emphasis is on what is necessary for designing solutions, not on a stepwise process].

● Students identify the given criteria (required features) and constraints (limits) for the solutions, including
increasing benefits, decreasing risks/costs, and meeting societal demands as appropriate.

● Students specify how the criteria and constraints will be used to generate and test the design solutions.
● Students test each solution under a range of likely conditions and gather data to determine how well the

solutions meet the criteria and constraints of the problem.
● Students use the collected data to compare solutions based on how well each solution meets the criteria

and constraints of the problem.

Stimulus Materials 

Graphic organizers, diagrams, graphs, data tables, drawings 
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Grades 3-5 SCIENCE
 
Engineering, Technology, and Application of Science 3.ETS1.C.1

Core Idea 

Component 

MLS 

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 

SCIENCE AND ENGINEERING PRACTICES 
Planning and Carrying Out Investigations 

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

● 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 
Developing Possible Solutions 

● Tests are often designed to identify failure points or difficulties, which suggest the elements of the
design that need to be improved.

Optimizing the Design Solution 
● Different solutions need to be tested in order to determine which of them best solves the problem,

given the criteria and the constraints.

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.
● Engineers improve existing technologies or develop new ones to increase their benefits, decrease

known risks, and meet societal demands.

CONNECTIONS TO DISCIPLINARY CORE IDEAS 
3.PS1.A.1
3.LS3.A.1

DOK Ceiling 
3 

Item Format 
Selected Response 
Constructed Response 
Technology Enhanced 
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Grades 3-5 SCIENCE
 
Content Limits/Assessment Boundaries 

 Actual data production should not be expected unless it can be simulated on the assessment.

 Simple data should be given in a bar graph, a line graph, a line plot, or a pictograph.

Sample Stems 

Possible Evidence 

● Students describe the purpose of the investigation, which includes finding possible failure points or
difficulties to identify aspects of a model or prototype that can be improved.

● Students describe the evidence to be collected, including the following:
o How well the model/prototype performs against the given criteria and constraints.

o Specific aspects of the prototype or model that do not meet one or more of the criteria or constraints

(e.g., failure points, difficulties)

o Aspects of the model/prototype that can be improved to better meet the criteria and constraints

● Students describe how the evidence is relevant to the purpose of the investigation.

Stimulus Materials 

Graphic organizers, diagrams, graphs, data tables, drawings 
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