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New Directions in Science Education

* Transitioning from “old” California Science Standards to the
new Next Generation Science Standards (NGSS)

“Old” way of teaching science NGSS approach

Learning info from textbooks Doing hands-on science;
Analyzing real-world examples

What scientists know What scientists do;
How scientists think;
What scientists learn

Content-driven Question-driven

Learning about Figuring out

 Emphasis on real world connections
* Schools are in various stages of transitioning to these standards



Phenomenon

http://www.nextgenscience.org/




Next Generation Science Standards

e Three-dimensional

** ¢ Relevant to local communities and
| student interests




= NGSS: Science & Engineering Practices

Students engage in the practices —doing what scientists and engineers DO

Asking questions Using mathematics and
(science) and defining computational thinking
problems (engineering) Constructing explanations
Developing and using (science) and designing
models solutions (engineering)
Planning and carrying Engaging in argument from
out investigations evidence

Analyzing and Obtaining, evaluating, and

interpreting data communicating information




NGSS: Crosscutting Concepts

Students explore and investigate phenomena, asking questions through these
CCCs -- The lenses through which scientists ask questions and think about what

they explore and discover.

. Patterns — organization and classification

. Cause and effect — mechanism and explanation

. Scale, proportion, & quantity — recognize what is
relevant

. Systems and system models — define the system

under study

. Energy and matter — flows, cycles and conservation

. Structure and function — determine properties of
things

. Stability and change — determine rate of change/
evolution




Disciplinary Core Ideas K-12

The topics that students explore in each grade link directly to these core ideas

Life Science Physical Science

LS1: From Molecules to Organisms: PS1: Matter and Its Interactions

Structures and Processes
PS2: Motion and Stability: Forces and

LS2: Ecosystems: Interactions, Energy, and Interactions

namics
Oy PS3: Energy

LS3: Heredity: Inheritance and Variation of ; L
Traits PS4: Waves and Their Applications in

Technologies for Information Transfer
LS4: Biological Evolution: Unity and Diversity

Earth & Space Science Engineering & Technology

ESS1: Earth’s Place in the Universe ETS1: Engineering Design

ESS2: Earth’s Systems ETS2: Links Among Engineering,
Technol Science, and Socie

ESS3: Earth and Human Activity s ’ ety




NGSS: Disciplinary Core Ideas

Life Science

Earth/Space Science

Physical Science

Engineering, Technology & Society

Human impact on environment

DCls spiral from K-12, so “your” research is particularly relevant at a few key grade
levels. Outreach efforts may feature variations on one key topic, as appropriate for
different grade levels as the concepts become more complex

https://www.nextgenscience.org/sites/default/files/resource/files/
AppendixE-ProgressionswithinNGSS-061617.pdf




Each grade has
specific Performance

Expectations e

The standards
identify the
specific
SEP, DCI, and
CCC >
connections
that should be
in any
curriculum to
meet the
Performance
Expectation

Connections
to other
standards

K.Forces and Interactions: Pushes and Pulls

K.Forces and Interactions: Pushes and Pulls

Students who demonstrate understanding can:

K-PS2-1.

K-PS2-2.

Plan and conduct an investigation to compare the effects of different strengths or different directions of pushes

and puIIs on the motion of an object. [Clarification Statement: Examples of pushes or pulls could include a string attached to an object being pulled,
a person pushing an object, a person stopping a rolling ball, and two objects colliding and pushing on each other. ] [Assessment Boundary: Assessment is limited to
different relative strengths or different directions, but not both at the same time. Assessment does not include non-contact pushes or pulls such as those produced by
magnets.]

Analyze data to determine if a design solution works as intended to change the speed or direction of an object

witha push ora pull.* [Clarification Statement: Examples of problems requiring a solution could include having a marble or other object move a certain
distance, follow a particular path, and knock down other objects. Examples of solutions could include tools such as a ramp to increase the speed of the object and a
structure that would cause an object such as a marble or ball to tum.] [Assessment Boundary: Assessment does not include friction as a mechanism for change in

speed.]

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education.

Science and Engineering Practices ,

Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or
test solutions to problems in K-2 builds on prior experiences
and progresses to simple investigations, based on fair tests,
which provide data to support explanations or design solutions.
» With guidance, plan and conduct an investigation in
collaboration with peers. (K-PS2-1)
Analyzing and Interpreting Data
Analyzing data in K-2 builds on prior experiences and
progresses to collecting, recording, and sharing observations.
» Analyze data from tests of an object or tool to determine if
it works as intended. (K-PS2-2)

Disciplinary Core Ideas J

PS2.A: Forces and Motion

» Pushes and pulls can have different strengths and directions. (K-
PS2-1),(K-PS2-2)

» Pushing or pulling on an object can change the speed or direction
of its motion and can start or stop it. (K-PS2-1),(K-PS2-2)

PS2.B: Types of Interactions

» When objects touch or collide, they push on one another and can
change motion. (K-PS2-1)

PS3.C: Relationship Between Energy and Forces

» Abigger push or pull makes things speed up or slow down more
quickly. (secondary to K-PS2-1)

ETS1.A: Defining Engineering Problems

» A situation that people want to change or create can be
approached as a problem to be solved through engineering. Such

[OSSCUTTING H Lo

Cause and Effect
» Simple tests can be designed to
gather evidence to support or refute
student ideas about causes. (K-PS2-
1),(K-PS2-2)

Connections to Nature of Science

Scientific Investigations Use a Variety of Methods
» Scientists use different ways to study the world. (K-PS2-1)

problems may have many acceptable solutions. (Secondary to K-
PS2-2)

Connections to other DCTs in kindergarten: K.ETSL.A (K-PS2-2); K.ETSL.B (K-PS2-2)

Articulation of DCIs across grade-levels: 2.ETS1.B (K-PS2-2); 3.PS2.A (K-PS2-1),(K-PS2-2); 3.PS2.B (K-PS2-1); 4.PS3.A (K-PS2-1); 4.ETS1.A (K-PS2-2)

Common Core State Standards Connections:

ElA/Literacy -
RLK.1
W.K7
SLK.3
Mathematics -
MP.2

With prompting and support, ask and answer questions about key details in a text. (K-P52-2)
Participate in shared research and writing projects (e.g., explore a number of books by a favorite author and express opinions about them). (K-PS2-1)
Ask and answer questions in order to seek help, get information, or clarify something that is not understood. (K-252-2)

Reason abstractly and quantitatively. (K-P52-1)

K.MD.A.1  Describe measurable attributes of objects, such as length or weight. Describe several measurable attributes of a single object. (K-PS2-1)
K.MD.A.2  Directly compare two objects with a measurable attribute in common, to see which object has "more of”/"less of” the attribute, and describe the difference. (K-PS2-1)




