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Innovation in the K–12 
Science Classroom

Definition:
Next Generation Science Standards (NGSS) are intended to show progress as students move through grade levels 
and the practices of science, the crosscutting concepts of science, and the content knowledge of science are 
emphasized.

Guiding Question
How do we provide students with 3-D science experiences that help them engage with phenomena of the natural 
world and become scientifically literate problem solvers?

Benefits of Next Generation Science Standards

• Provide access and equity and allows 
students of all communities to make 
sense of the world around them

• Connect concepts on broader 
scope and how they relate to others

• Foster inquiry, modeling, and 
experimentation within students

Using Phenomena to Teach the NGSS
Phenomena are the observable events that occur in the universe that scientific knowledge can be used to explain and predict. 
Students experience and document them to have context and meaning in what they are learning. Examples:

Topic-Based
• Ocean habitats

• Electric circuits

• Mixtures and solutions

Phenomenon-Based
• A sea turtle can survive in an ocean habitat where sharks live.

• A flashlight won’t turn on, even though it used to work.

• One substance dissolved in water, but another substance didn’t.

Three Dimensions of Science Instruction

Dimension 1: Practices
The behaviors that scientists engage in as they investigate and build theories and practices to design and build 
models and systems.

Dimension 2: Crosscutting Concepts
Crosscutting concepts are a way of linking the different domains of science. They include:

• Patterns, Similarity, & Diversity

• Cause & Effect

• Scale, Proportion, & Quantity

• Systems & System Models

• Energy & Matter

• Structure & Function

• Stability & Change
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Dimension 3:  Disciplinary Core Ideas
To be considered core, the ideas should meet at least two of the following criteria and ideally all four:

• Have broad importance across multiple 
sciences or engineering disciplines or be a 
key organizing concept of a single discipline.

• Provide a key tool for understanding or 
investigating more complex ideas and solving 
problems.

• Relate to the interests and life experiences of students 
or be connected to societal or personal concerns that 
require scientific or technological knowledge.

• Be teachable and learnable over multiple grades at 
increasing levels of depth and sophistication.

Best Instructional Practices to Support the Standards
Regardless of grade, provide hands on activities, experiments, and resources.

5-E Model: Engagement, 
Exploration, Explanation, 
Elaboration & Evaluation

Claim, Evidence, 
& Reasoning

Student Science 
Journals

Student Led 
Instruction

Additional Resources
• NGSS NSTA Classroom Resources

• How to Develop Phenomena-based Science Lessons

• Transitioning from Scientific Inquiry to Three-Dimensional Teaching and Learning

• The Wonder of Science Resources

https://ngss.nsta.org/classroom-resources.aspx
https://districtadministration.com/science-developing-phenomena-based-lessons/
https://www.nsta.org/nstas-official-positions/transitioning-scientific-inquiry-three-dimensional-teaching-and-learning
https://thewonderofscience.com/resource

