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The purpose of this Framework is to ensure that New Jersey’s teachers can implement the New Jersey Student Learning Standards for Science (NJSLS-S) with clarity, consistency, and effectiveness. It is designed to support science educators in developing a comprehensive and accurate understanding of the performance expectations. 
The performance expectations in ETS1: Engineering, Technology, and Applications of Science help student formulate an answer to the questions, “What is a design for? What are the criteria and constraints of a successful solution?.” 
ETS1.A: Defining Engineering Problems with “precision” involves thinking more deeply than is expected in elementary school about the needs a problem is intended to address, or the goals a design is intended to reach. How will the end user decide whether the design is successful? Also, at this level students are expected to consider not only the end user, but also the broader society and the environment. Every technological change is likely to have both intended and unintended effects. It is up to the designer to try to anticipate the effects it may have and to behave responsibly in developing a new or improved technology. These considerations may take the form of either criteria or constraints on possible solutions.
ETS1.B: Developing Possible Solutions does not explicitly address generating design ideas since students were expected to develop the capability in elementary school. The focus in middle school is on a two stage process of evaluating the different ideas that have been proposed: by using a systematic method, such as a tradeoff matrix, to determine which solutions are most promising, and by testing different solutions, and then combining the best ideas into new solution that may be better than any of the preliminary ideas.
ETS1.B: Developing Possible Solutions at the middle school level involves an iterative process in which students test the best design, analyze the results, modify the design accordingly, and then re-test and modify the design again. Students may go through this cycle two, three, or more times in order to reach the optimal (best possible) result.
By the end of second 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.
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The NJDOE collaborated with OpenSciEd to develop the instructional and professional learning materials for the model curriculum framework for elementary school science. The instructional materials for the K–2-Engineering, Technology, and Applications of Science can be found in the following units:
Kindergarten:
· Unit K.1: Why do some surfaces get hot and how can we make them less hot? includes K-2-ETS1-1and K-2-ETS1-2.
· Unit K.3: How can we move things to where we want them to go? Includes K-2-ETS1-1, K-2-ETS1-2 and K-2-ETS1-3.
First Grade:
· Unit 1.2: How can we communicate using objects that make sound? includes K-2-ETS1-1, K-2-ETS1-2 and K-2-ETS1-3.
· Unit 1.4: How do animals and plants use their parts to survive? includes K-2-ETS1-1, K-2-ETS1-2 and K-2-ETS1-3.
Second Grade: 
· Unit 2.1: How do wind and water change the shape of the land and what can we do about it? includes K-2-ETS1-1, K-2-ETS1-2 and K-2-ETS1-3.
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.
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The STEM Teaching Tools site has tools that can help you 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. 
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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://www.nationalacademies.org/publications/18290.
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://www.nationalacademies.org/projects/DBASSE-CFE-09-16/publication/13165.
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K-2-ETS1-1.
 	Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool.
(Clarification Statement: This performance expectation is foundational to designing solutions to mitigate or adapt to the consequences of climate change or changes to the environment.)
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	[bookmark: _Hlk209087231]Science and Engineering Practices
	Asking Questions and Defining Problems 
· Asking questions and defining problems includes simple descriptive questions.
· Ask questions based on observations to find more information about the natural and/or designed world(s). 
· Define a simple problem that can be solved through the development of a new or improved object or tool. 

	Disciplinary Core Ideas
	ETS1.A: Defining and Delimiting Engineering Problems
A situation that people want to change or create can be approached as a problem to be solved through engineering. Such problems may have many acceptable solutions. Asking questions, making observations, and gathering information are helpful in thinking about problems. Before beginning to design a solution, it is important to clearly understand the problem.

	Crosscutting Concepts
	Intentionally left blank


Connections to K-2-ETS1.A: Defining and Delimiting Engineering Problems include:
Kindergarten: K-PS2-2, K-ESS3-2
Articulation of DCIs across grade-levels: 3-5.ETS1.A, 3-5.ETS1.C 
[bookmark: _Hlk219106499]Connections to English Language Arts:
RI.CR.2.1.	Ask and answer questions to demonstrate understanding of key details in an informational text, referring explicitly to the text as the basis for the answers. 
W.2.6	With guidance and support from adults, use a variety of digital tools to produce and publish writing, including in collaboration with peers. 
RI.CI.2.2.	Recount a text in oral and written form and determine main topic (in multi-paragraph informational text, focusing on specific paragraphs). 
Connections to Mathematics:
2.DL.B.4.	Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare problems using information presented in a bar graph. 

Rubric:
1. Addressing phenomena of the natural or designed world
a. Students ask questions and make observations to gather information about a situation that people want to change. Students’ questions, observations, and information gathering are focused on:
i. A given situation that people wish to change.
ii. Why people want the situation to change.
iii. The desired outcome of changing the situation.
2. Identifying the scientific nature of the question
a. Students’ questions are based on observations and information gathered about scientific phenomena that are important to the situation.
3. Identifying the problem to be solved
a. Students use the information they have gathered, including the answers to their questions, observations they have made, and scientific information, to describe the situation people want to change in terms of a simple problem that can be solved with the development of a new or improved object or tool. 
4. Defining the features of the solution
a. With guidance, students describe the desired features of the tool or object that would solve the problem, based on scientific information, materials available, and potential related benefits to people and other living things.

K-2-ETS1-2.
 	Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem.
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Developing and Using Models
· Modeling includes using and developing models (i.e., diagram, drawing, physical replica, diorama, dramatization, or storyboard) that represent concrete events or design solutions.
· Develop a simple model based on evidence to represent a proposed object or tool.

	Disciplinary Core Ideas
	ETS1.B: Developing Possible Solutions
Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to other people. To design something complicated, one may need to break the problem into parts and attend to each part separately but must then bring the parts together to test the overall plan.

	Crosscutting Concepts
	Structure and Function
The shape and stability of structures of natural and designed objects are related to their function(s). 


Connections to K-2-ETS1.B: Developing Possible Solutions to Problems include:
Kindergarten: K-ESS3-3 
First Grade: 1-PS4-4
Second Grade: 2-LS2-2
Articulation of DCIs across grade levels: 3-5.ETS1.A, 3-5.ETS1.B, 3-5.ETS1.C
Connections to English Language Arts:
SL.UM.K.5.	Add drawings or other visual displays to descriptions as desired to provide additional detail.
SL.UM.1.5.	Add drawings or other visual displays to descriptions when appropriate to clarify ideas, thoughts, and feelings.
SL.UM.2.5.	Use multimedia; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and feelings.
Connections to Mathematics: 
 N/A
Rubric:
1. Components of the model
a. Students develop a representation of an object and the problem it is intended to solve. In their representation, students include the following components: 
i. The object.
ii. The relevant shape(s) of the object. 
iii. The function of the object.
b. Students use sketches, drawings, or physical models to convey their representations.
2. Relationships
a. Students identify relationships between the components in their representation, including:
i. The shape(s) of the object and the object’s function.
ii. The object and the problem is it designed to solve.
3. Connections
a. Students use their representation (simple sketch, drawing, or physical model) to communicate the connections between the shape(s) of an object, and how the object could solve the problem.

K-2-ETS1-3.
	Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs.
	Dimension
	Descriptions of the Developmentally Appropriate Elements

	Science and Engineering Practices
	Analyzing and Interpreting Data
· Analyzing data includes collecting, recording, and sharing observations.
· Analyze data from tests of an object or tool to determine if it works as intended. 

	Disciplinary Core Ideas
	ETS1.C: Optimizing the Design Solution
Because there is always more than one possible solution to a problem, it is useful to compare designs, test them, and discuss their strengths and weaknesses.

	Crosscutting Concepts
	Intentionally left blank


Connections to K-2-ETS1.C: Optimizing the Design Solution include:
Second Grade: 2-ESS2-1
Articulation of DCIs across grade levels: 3-5.ETS1.A; 3-5.ETS.1.B; 3-5.ETS1.C
Connections to English Language Arts:
SL.UM.2.5.	Use multimedia; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and feelings.
SL.PE.2.1.	Participate in collaborative conversations with diverse partners about grade 2 topics and texts with peers and adults in small and larger groups. 
A. Follow agreed-upon norms for discussions (e.g., gaining the floor in respectful ways, listening to others with care, speaking one at a time about the topics and texts under discussion). 
B. Build on others' talk in conversations by linking their explicit comments to the remarks of others. 
C. Ask for clarification and further explanation as needed about the topics and texts under discussion.
Connections to Mathematics:
[bookmark: _Hlk219107069]2.M.A.1.	Measure the length of an object by selecting and using appropriate tools such as rulers, yardsticks, meter sticks, and measuring tapes.
2.M.A.4.	Measure to determine how much longer one object is than another, expressing the length difference in terms of a standard length unit.
2.DL.B.4.	Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put together, take-apart, and compare problems using information presented in a bar graph. 
Rubric:
1. Organizing data
a. With guidance, students use graphical displays (e.g., tables, pictographs, line plots) to organize given data from tests of two objects, including data about the features and relative performance of each solution.
2. Identifying relationships
a. Students use their organization of the data to find patterns in the data, including:
i. How each of the objects performed, relative to:
a) The other object.
b) The intended performance.
ii. How various features (e.g., shape, thickness) of the objects relate to their performance (e.g., speed, strength).
3. Interpreting data
a. Students use the patterns they found in object performance to describe:
i. The way (e.g., physical process, qualities of the solution) each object will solve the problem.
ii. The strengths and weaknesses of each design.
iii. Which object is better suited to the desired function if both solve the problem.
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