Draft Framework for the Next Generation Science Standards

Summary of the Document

What follows is a very simplistic set of ‘talking points’ about the Draft Conceptual Framework. The document establishes a three-dimensional framework from which the new standards are to be derived. The framework document is presented at a relatively high conceptual level, so only limited inferences about the eventual content can be made. Almost no prediction of the grain size or format of the final standards can be made from this framework.

It is important to note this document is only a framework for an eventual set of standards, and not a set of standards in itself.

Three Organizing Dimensions

Dimension 1: Core Disciplinary Ideas

Foundational content ideas in four disciplines: Life Science, Earth/Space Science, Physical Science, Engineering & Technology

Dimension 2: Cross-Cutting Elements


Major ideas that have application across all domains of science

Dimension 3: Science and Engineering Practices


Practices scientists engage in as they investigate the natural world

The dimensions are articulated separately, but the intent of the document is that the standards created from it will integrate the three dimensions. Following the presentation of these three key dimensions, the rest of the 190 page document is devoted to presenting sample performance expectations and learning progressions derived from the intersection of the key dimensions.


The Dimensions in greater detail

The following section provides a thumbnail sketch of the three key dimensions of the Framework:
Dimension 1: Core Disciplinary Ideas- the document presents 16 core disciplinary ideas, four per each discipline.

Life Science:

LS1: Organisms have structures and functions that facilitate their life and reproduction.

LS2: Organisms have mechanisms and processes for passing traits and variations of traits from one generation to the next.

LS3: Organisms and populations of organisms obtain necessary resources from their environment, which includes other organisms and physical factors.

LS4: Biological evolution explains the unity and diversity of species.


Earth/Space Science:

ESS1: Humans are a small part of a vast Universe: planet Earth is part of the Solar System, which is part of the Milky Way galaxy, which is one of hundreds of billions of galaxies in the Universe.

ESS2: Earth is a complex and dynamic 4.6-billion-year-old system of rock, water, air, and life.

ESS3: Earth’s surface continually changes from the cycling of water and rock driven by sunlight and gravity.

ESS4: Human activities are constrained by and, in turn, affect all other processes at Earth’s surface.


Physical Science

PS1: Macroscopic states and characteristic properties of matter depend on the type, arrangement and motion of particles at the molecular and atomic scales.

PS2: Forces due to fundamental interactions underlie all matter, structure and transformations; balance or imbalance of forces determines stability and change within all systems.

PS3: Transfer of energy within and between systems never change the total amount of energy, but energy tends to become more dispersed; energy availability regulates what can occur in any process.

PS4: Our understanding of wave properties, together with appropriate instrumentation, allows us to use waves, particularly electromagnetic and sound waves, to investigate nature on all scales, far beyond our direct sense perception.


Engineering and Technology

ET1: The study of the designed world is the study of designed systems, processes, materials and products and of the technologies and the scientific principles by which they function.

ET2: Engineering design is a creative and iterative process for identifying and solving problems in the face of various constraints.

ET3: People are surrounded and supported by technological systems. Effectively using and improving those systems is essential for long-term survival and prosperity.

ET4: In today’s modern world everyone makes technological decisions that affect or affected by technology on a daily basis. Consequently, it is essential for all citizens to understand the risks and responsibilities that accompany such decisions.

Dimension 2: Cross-Cutting Elements- the document describes seven cross-cutting scientific concepts that either (1) bridge disciplinary boundaries and have explanatory value through much of science/engineering or (2) explore the links between science, engineering, society and links to student’s lives.
• Patterns, similarity, and diversity
Observed patterns in nature guide organization and classification, and prompt questions

about relationships and causes underlying them.

• Cause and effect: mechanism and prediction

Events have causes, sometimes simple, sometime multifaceted. Deciphering causal

relationships, and the mechanisms by which they are mediated, is a major activity of

science.

• Scale, proportion, and quantity

In considering phenomena, it is critical to recognize what is relevant at different size,

time and energy scales, and to recognize proportional relationships between different

quantities as scales change.

• Systems and system models

Delimiting and defining the system under study and making a model of it are tools for

developing understanding used throughout science and engineering.

• Energy and matter: flows, cycles and conservation

Tracking energy and matter flows, into, out of, and within systems helps one understand

their system’s behavior.

• Form and function

The way an object is shaped or structured determines many of its properties and

functions.

• Stability and change

For both designed and natural systems, conditions of stability and what controls rates of

change are critical elements to consider and understand.
Dimension 3: Scientific and Engineering Practices- the document details the practices that are common to the work of scientists and engineers. It also describes the implementation of similar practices in the science classroom. In the case of the Practices for Science Classrooms, sample rubrics to gauge student understanding of these practices are provided. See the following section for an example.

How Scientists and Engineers Work



Investigation, Hypothesis and Coordination

Models



Communication and Discourse

Practices for Science Classrooms



Asking Questions



Modeling



Devising Testable Hypotheses



Collecting, Analyzing and Interpreting Data



Constructing and Critiquing Arguments



Communicating and Interpreting Scientific and Technical Texts



Applying and Using Scientific Knowledge

Samples from the Framework Document:
Sample learning progression
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Sample rubric from Practices for Science Classrooms
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Sample performance expectation
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Sub-question: How do organisms get and use the matter and energy they need to live and grow?

Organisms deploy a variety of chemical reactions to live and grow. These reactions require the input of energy. The energy needed is
ultimately derived from the sun and transformed into chemical energy by plants and other energy-fixing organisms such as bacteria to
‘maintain their activities and sustain the rest of the food chain. The complexity and organization of organisms accommodates the need.
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