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[bookmark: _Toc216250316]Introduction
In fourth grade students are expected to explore, “What are waves and what are some things they can do?”; “How can energy be used to solve a problem?”; and “How can we reduce the impacts of earth processes on humans?”.  The performance expectations for Engineering Design (ETS1) are integrated with the following performance expectations: 
4-PS4-3.	Generate and compare multiple solutions that use patterns to transfer information.
4-PS3-4.	Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.
4-ESS3-2.	Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans.
By the end of fifth grade, students are expected to demonstrate grade-appropriate proficiency in asking questions, developing and using models, planning and carrying out investigations, analyzing and interpreting data, constructing explanations and designing solutions, engaging in argument from evidence, and obtaining, evaluating, and communicating information. Students are expected to use these practices to demonstrate understanding of the core ideas.
The crosscutting concepts of patterns; cause and effect; energy and matter; systems and system models; interdependence of science, engineering, and technology; and influence of engineering, technology, and science on society and the natural world are called out as organizing concepts for these performance expectations.
[bookmark: _Toc207871435][bookmark: _Toc209518818][bookmark: _Toc216250317]Model Curriculum Framework for Fourth Grade Science
The NJDOE collaborated with OpenSciEd to develop the instructional and professional learning materials for the model curriculum framework for fourth grade science. 4-PS4-3 and 4-PS3-4 are included in Unit 4.2: How do we power clocks and other devices? 4-ESS3-2 is included in Unit 4.3: What causes land and things on it to change? How can we reduce the impacts on humans?
The instructional units are centered around real-world phenomena children encounter every day. In the model science curriculum framework, teaching science isn’t just about facts and figures; it’s about creating a science learning experience that sparks students’ curiosity and captures their imaginations. Through hands-on investigations and student-driven discussions, young learners will embark on a journey of scientific exploration, building a strong foundation for science learning in middle school and beyond.
Before implementing these instructional materials in your classroom, educators are strongly encouraged to attend professional learning to ensure effective and informed usage. The Liberty Science Center is a certified provider of this professional learning and offers sessions designed to support educators in understanding and applying the material with confidence and fidelity.
For more information on scheduling or registering for professional learning opportunities, please visit Liberty Science Center Professional Development.
[bookmark: _Toc207871436][bookmark: _Toc208478981][bookmark: _Toc208492743][bookmark: _Toc216250318]Professional Learning Resources
The STEM Teaching Tools site has tools that can help educators teach science, technology, engineering, and math (STEM). Each tool is focused on a specific issue and leverages the best knowledge from research and practice.
NextGenScience works alongside educators to support the design of quality, coherent K–12 programs that align science standards, instructional materials, professional learning, and assessments to support meaningful science experiences for all students.
Explore Paul Andersen’s Wonder of Science video series, an engaging and practical resource for teaching the Next Generation Science Standards (NGSS). These videos break down key concepts, practices, and crosscutting ideas using real-world phenomena and a three-dimensional learning approach. 
[bookmark: _Toc208913946][bookmark: _Toc209518821][bookmark: _Toc216250319]Attributions
The New Jersey Student Learning Standards for Science are based on the Next Generation Science Standards: For States, By States (NGSS), developed by the National Research Council, the National Science Teachers Association, the American Association for the Advancement of Science, and Achieve. © 2013 Achieve, Inc. on behalf of the twenty-six states and partners that collaborated on the NGSS. Available at https://nap.nationalacademies.org/catalog/18290/next-generation-science-standards-for-states-by-states 
The science and engineering practices, disciplinary core ideas, and crosscutting concepts referenced are based on the Framework for K–12 Science Education: Practices, Crosscutting Concepts, and Core Ideas, developed by the National Research Council. © 2012 National Academy of Sciences. Published by the National Academies Press. Available at: https://nap.nationalacademies.org/catalog/13165/a-framework-for-k-12-science-education-practices-crosscutting-concepts 
[bookmark: ps2]The Model Science Curriculum Framework, and the Model Scope and Sequence are adapted from OpenSciEd Elementary School Instructional Materials originally developed by The OpenSciEd Project of the National Center for Civic Innovation. © 2023 National Center for Civic Innovation Licensed under the Creative Commons Attribution Non-Commercial 4.0 International License (CC-BY-NC). Available at www.openscied.org.
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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.
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	[bookmark: _Hlk209087231]Science and Engineering Practices
	Asking Questions and Defining Problems 
· Asking questions and defining problems includes specifying qualitative 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.

	Disciplinary Core Ideas
	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.

	Crosscutting Concepts
	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 other performance expectations in Grades 3 - 5: 4-PS3-4
Articulation of DCIs across grade-levels: K-2.ETS1.A, MS.ETS1.A, MS.ETS1.B
[bookmark: _Hlk216247116]Connections to English Language Arts: 
W.WR.4.5.	Conduct short research projects that use multiple reference sources (print and non-print) and build knowledge through investigation of different aspects of a topic.
RI.CR.4.1.	Refer to details and examples as textual evidence when explaining what an informational text says explicitly and make relevant connections when drawing inferences from the text.
Connections to Mathematics: 
MP.2.	Reason abstractly and quantitatively. 
MP.4.	Model with mathematics. 
MP.5.	Use appropriate tools strategically. 
4.OA.A.	Use the four operations with whole numbers to solve problems.
2. Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem, distinguishing multiplicative comparison from additive comparison. 
Rubric:
1. Identifying the problem to be solved
a. 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.
b. The problem students define is one that can be solved with the development of a new or improved object, tool, process, or system.
c. Students describe that people’s needs and wants change over time. 
2. Defining the boundaries of the system
a. Students define the limits within which the problem will be addressed, which includes addressing something people want and need at the current time.
3. Defining the criteria and constraints
a. Based on the situation people want to change, students specify criteria (required features) of a successful solution. 
b. Students describe the constraints or limitations on their design, which may include:
i. Cost
ii. Materials
iii. Time


3-5-ETS1-2.	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.
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Constructing Explanations and Designing Solutions
· Constructing explanations and designing solutions includes 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
	ETS1.B: Developing Possible Solutions
Research on a problem should be carried out—for example, through Internet searches, market research, or field observations—before beginning to design a solution. An often productive way to generate ideas is for people to work together to brainstorm, test, and refine possible solutions. Testing a solution involves investigating how well it performs under a range of likely conditions. Tests are often designed to identify failure points or difficulties, which suggest the elements of the design that need to be improved. 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.
There are many types of models, ranging from simple physical models to computer models. They can be used to investigate how a design might work, communicate the design to others, and compare different designs.

	Crosscutting Concepts
	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 other performance expectations in Grades 3 - 5: 4-ESS3-2
Articulation of DCIs across grade-levels: K-2.ETS1.A, K-2.ETS1.C, MS.ETS1.B, MS.ETS1.C
Connections to English Language Arts: 
W.WR.4.5.	Conduct short research projects that use multiple reference sources (print and non-print) and build knowledge through investigation of different aspects of a topic.)
W.IW.4.2.	Write informative/explanatory texts to examine a topic and convey ideas and information clearly. 
A. Introduce a topic clearly and group related information in paragraphs and sections; include formatting (e.g., headings), text features (e.g., illustrations, diagrams, captions), and multimedia when useful to aid in comprehension. 
B. Develop the topic with facts, definitions, concrete details, text evidence, or other information and examples related to the topic. 
C. Link ideas within paragraphs and sections of information using words and phrases (e.g., another, for example, also, because). 
D. Use precise language and domain-specific vocabulary to inform about or explain the topic. 
E. Provide a conclusion related to the information or explanation presented.
(Clarification Statements: Informative writing informs the reader by presenting facts, details, and descriptions about a topic. Explanatory writing explains a process, idea, or concept by showing how or why something happens.)
Connections to Mathematics: 
MP.2.	Reason abstractly and quantitatively. 
MP.4.	Model with mathematics. 
MP.5.	Use appropriate tools strategically. 
4.OA.A.	Use the four operations with whole numbers to solve problems.
3. Solve multi-step word problems posed with whole numbers and having whole-number answers using the four operations, including problems in which remainders must be interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation and estimation strategies including rounding.
Rubric:
1. Using scientific knowledge to generate design solutions
a. Students use grade-appropriate information from research about a given problem, including the causes and effects of the problem and relevant scientific information.
b. Students generate at least two possible solutions to the problem based on scientific information and understanding of the problem.
c. Students specify how each design solution solves the problem.
d. Students share ideas and findings with others about design solutions to generate a variety of possible solutions. 
e. 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 step-wise process].
2. Describing criteria and constraints, including quantification when appropriate
a. Students describe:
i. The given criteria (required features) and constraints (limits) for the solutions, including increasing benefits, decreasing risks/costs, and meeting societal demands as appropriate.
ii. How the criteria and constraints will be used to generate and test the design solutions. 
3. Evaluating potential solutions
a. 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. 
b. Students use the collected data to compare solutions based on how well each solution meets the criteria and constraints of the problem.


3-5-ETS1-3.	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.
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Planning and Carrying Out Investigations 
· Planning and carrying out investigations to answer questions or test solutions to problems 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
	ETS1.B: 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. 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.
ETS1.C: 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.

	Crosscutting Concepts
	Intentionally left blank


Connections to other performance expectations in Grades 3 - 5: 4-ESS3-2 and 4-PS4-3
Articulation of DCIs across grade-levels: K-2.ETS1.A, K-2.ETS1.B, K-2.ETS1.C, MS.ETS1.B, MS.ETS1.C
Connections to English Language Arts: 
RI.CI.4.2.	Summarize an informational text and interpret the author’s purpose or main idea, citing key details from the text.
W.SE.4.6.	Gather relevant information from multiple print and digital sources; take notes, prioritize and categorize information; provide a list of sources.
SL.PE.4.1.	Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 4 topics and texts, building on others’ ideas and expressing their own clearly. 
A. Explicitly draw on previously read text or material and other information known about the topic to explore ideas under discussion. 
B. Follow agreed-upon rules for discussions and carry out assigned roles. 
C. Pose and respond to specific questions to clarify or follow up on information and make comments that contribute to the discussion and link to the remarks of others. 
D. Review the key ideas expressed and explain their own ideas and understanding in light of the discussion.
Connections to Mathematics: 
MP.2.	Reason abstractly and quantitatively.
MP.4.	Model with mathematics.
MP.5.	Use appropriate tools strategically.
Rubric:
1. Identifying the purpose of the investigation
a. 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.
2. Identifying the evidence to address the purpose of the investigation
a. Students describe the evidence to be collected, including:
i. How well the model/prototype performs against the given criteria and constraints.
ii. Specific aspects of the prototype or model that do not meet one or more of the criteria or constraints (i.e., failure points or difficulties). 
iii. Aspects of the model/prototype that can be improved to better meet the criteria and constraints. 
b. Students describe how the evidence is relevant to the purpose of the investigation.
3. Planning the investigation
a. Students create a plan for the investigation that describes different tests for each aspect of the criteria and constraints. For each aspect, students describe:
i. The specific criterion or constraint to be used.
ii. What is to be changed in each trial (the independent variable).
iii. The outcome (dependent variable) that will be measured to determine success.
iv. What tools and methods are to be used for collecting data.
v. What is to be kept the same from trial to trial to ensure a fair test.
4. Collecting the data
a. Students carry out the investigation, collecting and recording data according to the developed plan.
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