
National Standards 2012 
A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core 
Ideas by Committee on Conceptual Framework for the New K-12 Science Education 
Standards; National Research Council 
 
Free PDF; http://www.nap.edu/catalog.php?record_id=13165 
 
The new national standards for science are divided into three sections that are meant to 
by interactive.  NITARP is super rich in standards, so I just included the most 
striking…it’s still a lot. 
 
Dimension 1: Practices 
 
1. Asking questions (for science) and defining problems (for engineering)  
By grade 12, students should be able to; 
• Ask probing questions that seek to identify the premises of an argument, request further 

elaboration, refine a research question or engineering problem, or challenge the interpretation 
of a data set—for example: How do you know? What evidence supports that argument? 

• Note features, patterns, or contradictions in observations and ask questions about them. 
 

3. Planning and carrying out investigations 
By grade 12, students should be able to; 
• Formulate a question that can be investigated within the scope of the classroom, school 

laboratory, or field with available resources and, when appropriate, frame a hypothesis (that is, 
a possible explanation that predicts a particular and stable outcome) based on a model or 
theory. 

• Decide what data are to be gathered, what tools are needed to do the gathering, and how 
measurements will be recorded. 

• Decide how much data are needed to produce reliable measurements and consider any 
limitations on the precision of the data. 

• Plan experimental or field-research procedures, identifying relevant independent and 
dependent variables and, when appropriate, the need for controls. 

• Consider possible confounding variables or effects and ensure that the investigation’s design 
has controlled for them. 

 
4. Analyzing and interpreting data 
By grade 12, students should be able to; 
• Analyze data systematically, either to look for salient patterns or to test whether data are 

consistent with an initial hypothesis. 
• Recognize when data are in conflict with expectations and consider what revisions in the 

initial model are needed. 
• Once collected, data must be presented in a form that can reveal any patterns and relationships 

and that allows results to be communicated to others.  
• Use spreadsheets, databases, tables, charts, graphs, statistics, mathematics, and information 

and computer technology to collate, summarize, and display data and to explore relationships 
between variables, especially those representing input and output. 

• Evaluate the strength of a conclusion that can be inferred from any data set, using appropriate 
grade-level mathematical and statistical techniques. 

• Recognize patterns in data that suggest relationships worth investigating further. 



• Distinguish between causal and correlational relationships. 
 
7. Engaging in argument from evidence 
By grade 12, students should be able to; 
• Construct a scientific argument showing how data support a claim. 
• Identify possible weaknesses in scientific arguments, appropriate to the students’ level of 

knowledge, and discuss them using reasoning and evidence. 
• Identify flaws in their own arguments and modify and improve them in response to criticism. 
• Recognize that the major features of scientific arguments are claims, data, and reasons and 

distinguish these elements in examples. 
• Explain how claims to knowledge are judged by the scientific community today and articulate 

the merits and limitations of peer review and the need for independent replication of critical 
investigations. 

 
8. Obtaining, evaluating, and communicating information 
By grade 12, students should be able to; 
• Use words, tables, diagrams, and graphs (whether in hard copy or electronically), as well as 

mathematical expressions, to communicate their understanding or to ask questions about a 
system under study. 

• Read scientific and engineering text, including tables, diagrams, and graphs, commensurate 
with their scientific knowledge and explain the key ideas being communicated. 

• Recognize the major features of scientific and engineering writing and speaking and be able to 
produce written and illustrated text or oral presentations that communicate their own ideas and 
accomplishments. 

• Engage in a critical reading of primary scientific literature (adapted for classroom use) or of 
media reports of science and discuss the validity and reliability of the data, hypotheses, and 
conclusions. 

 
Dimension 2: Crosscutting Concepts 
 
1. Patterns. Observed patterns of forms and events guide organization and classification, and 
they prompt questions about relationships and the factors that influence them. 
2. Cause and effect: Mechanism and explanation. 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. 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. 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. Tracking fluxes of energy and matter 
into, out of, and within systems helps one understand the systems’ possibilities and limitations. 
6. Structure and function. 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. 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. 
 
Dimension 3: Disciplinary Core Ideas 



 
Core Idea PS1: Matter and Its Interactions 
PS1.A: Structure and Properties of Matter 
PS1.C: Nuclear Processes 
 
Core Idea PS2: Motion and Stability: Forces and Interactions 
PS2.A: Forces and Motion 
 
Core Idea PS3: Energy 
PS3.A: Definitions of Energy 
PS3.B: Conservation of Energy and Energy Transfer 
PS3.C: Relationship Between Energy and Forces 
 
Core Idea PS4: Waves and Their Applications in Technologies for Information Transfer 
PS4.A: Wave Properties 
PS4.B: Electromagnetic Radiation 
PS4.C: Information Technologies and Instrumentation 
 
Core Idea ESS1: Earth’s Place in the Universe 
ESS1.A: The Universe and Its Stars 
 
 
 


