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	1. Asking Questions (AQ)
Students formulate, refine, and evaluate empirically testable questions.
2. Defining Problems (DP)
Students define problems using models, data, and simulations.
3. Developing and Using Models (MOD) 
Students synthesize, develop, evaluate, and revise models to predict and show relationships among variables between systems and their components in the natural and designed world(s).
4. Planning and Carrying Out Investigations (PCI) Students investigate to provide evidence for and test conceptual, mathematical, physical, and empirical models. Engineering investigations identify the effectiveness, efficiency, and durability of designs under different conditions. 
5. Analyzing and Interpreting Data (DATA)
Students perform detailed statistical analysis, the comparison of data sets for consistency, and the use of tools (tabulation, graphical interpretation, visualization, models) to generate and analyze data. 

	6. Using Mathematics and Computational Thinking (MATH) 
Students use algebraic thinking and analysis, a range of linear and nonlinear functions including trigonometric functions, exponentials and logarithms, and computational tools for statistical analysis to analyze, represent, and model data. Simple computational simulations are created and used based on mathematical models of basic assumptions.
7. Constructing Explanations (CE) 
Students construct explanations supported by multiple student-generated sources of evidence consistent with scientific ideas, principles, and theories.
8. Designing Solutions (DS) 
[bookmark: _GoBack]Students design solutions supported by multiple student-generated sources of evidence consistent with scientific ideas, principles, and theories.
9. Engaging in Argument from Evidence (CER)
Students use appropriate and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the natural and designed world(s). Arguments may also come from current scientific or historical episodes in science.
10. Obtaining, Evaluating, and Communicating Information (OECI)
Students obtain, generate, evaluate, and communicate the validity and reliability of the claims, methods, and designs.

	1. Patterns (P)
Observed patterns of forms and events guide organization and classification, and they prompt questions about relationships and the factors that influence them. Empirical evidence or mathematical representations is needed to identify patterns. 
2. Cause and Effect: Mechanism and Explanation (C/E) 
Events have causes, sometimes simple, sometimes multifaceted. 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. 
3. Scale, Proportion, and Quantity (SPQ)
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. 
4. Systems and System Models (SM)
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. 
5. Energy and Matter: Flows, Cycles, and Conservation (E/M) 
Tracking fluxes of energy and matter into, out of, and within systems helps one understand the systems’ possibilities and limitations. 
6. Structure and Function (S/F) 
The way in which an object or living thing is shaped and its substructure determine many of its properties and functions. 
7. Stability and Change (S/C)
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.
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