
Junior Solar Sprint and 
Next Generation Science 
Standards
Junior Solar Sprint (JSS) is a great way to get your students engaged in the engineering design 
process and get them excited about science! It also affords the opportunity to touch on many of the 
elements of the Next Generation Science Standards (NGSS) and your own state science standards. 
NGSS is made up of three dimensions: Science and Engineering Practices, Crosscutting Concepts, 
and Disciplinary Core Ideas. JSS allows your students to engage in all eight of the Science and 
Engineering Practices in depth and all seven of the Crosscutting Concepts. In addition, students will 
be engaged in several Performance Expectations, focusing mainly on those related to Engineering 
and Technology.

Get your student involved today to take their interest in science and engineering to the  
next level!

SCIENCE AND ENGINEERING PRACTICES
1. Asking questions (for science) and defining problems  

(for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational thinking
6. Constructing explanations (for science) and designing  

solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information

CROSSCUTTING CONCEPTS

PATTERNS
Observed patterns of forms and events guide organization and 
classification, and they prompt questions about relationships 
and the factors that influence them.

CAUSE AND EFFECT: MECHANISM AND EXPLANATION 
Events have causes, sometimes simple, sometimes multifac-
eted. A major activity of science is investigating and explaining 
causal relationships and the mechanisms by which they 
are mediated. Such mechanisms can then be tested across 
given contexts and used to predict and explain events in new 
contexts.

SCALE, PROPORTION, AND QUANTITY
In considering phenomena, it is critical to recognize what is 
relevant at different measures of size, time, and energy and to 
recognize how changes in scale, proportion, or quantity affect  
a system’s structure or performance.

SYSTEMS AND SYSTEM MODELS 
Defining the system under study—specifying its boundaries 
and making explicit a model of that system—provides tools for 
understanding and testing ideas that are applicable throughout 
science and engineering.

ENERGY AND MATTER: FLOWS, CYCLES, AND 
CONSERVATION
Tracking fluxes of energy and matter into, out of, and within 
systems helps one understand the systems’ possibilities and 
limitations.

STRUCTURE AND FUNCTION
The way in which an object or living thing is shaped and its 
substructure determine many of its properties and functions.

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.



Junior Solar Sprint and Next Generation 
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ENGINEERING DESIGN PERFORMANCE EXPECTATIONS
Students who demonstrate understanding can:

GRADE 5

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.

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.

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.

GRADES 6-8

MS-ETS1-1
Define the criteria and constraints of a design problem with 
sufficient precision to ensure a successful solution, taking into 
account relevant scientific principles and potential impacts on 
people and the natural environment that may limit possible 
solutions.

MS-ETS1-2 
Evaluate competing design solutions using a systematic process 
to determine how well they meet the criteria and constraints of 
the problem.

MS-ETS1-3 
Analyze data from tests to determine similarities and differences 
among several design solutions to identify the best characteris-
tics of each that can be combined into a new solution to better 
meet the criteria for success.

MS-ETS1-4 
Develop a model to generate data for iterative testing and 
modification of a proposed object, tool, or process such that an 
optimal design can be achieved.

Next Generation Science Standards: www.nextgenscience.org

http://www.nextgenscience.org



