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A shift is
happening......

2019

A New Vision for Science Education

Implications of the Vision of the Framework for K-12
Science Education and the Next Generation Science Standards

Rote memorization of facts and terminology

Learning of ideas disconnected from questions
about phenomena

ers providing information to the whole class

Teachers posing questions with only
one right answer

Students reading textbooks and answeri
questions at the end of the chapter

Pre-planned outcome for “cookbook™
laboratories or hands-on activities

Worksheets

Oversimplification of activities for students who
are perceived to be less able to de sclence and
engineering

Facts and terminology learned as needed
while developing explanations and designing
solutions supported by evidence-based
arguments and reasoning.

Systems thinking and modeling to explain
phenomena and to give a context for the
Ideas to be leamed

Students conducting investigations, solving
problems, and engaging in discussions with
teachers’ guidance

Students discussing open-ended questions that
focus on the strength of the evidence used to
generate claims

Students reading multiple sources, including
science-related magazine and journal articles
and web-based resources; students developing
summaries of information.

Multiple investigations driven by students’
questions with a range of possible outcomes
that collectively lead to a deep understanding
of established core scientificideas

Student writing of journals, reports, posters,
and media presentations that explain and argue

Provision of supports so that all students
can engage in sophisticated science and
engineering practices




The 3 Strands of
the NGSS

(3-Dimensional Learning)

1. Science and Engineering
Practices (SEP)

2. Crosscutting Concepts (CC)

3. Disciplinary Core Ideas (DCI)

“what
. students
“what I know”
students -
do”

£ “how
students
think”

Quoted text from Peter AHearn




Science and
Engineering Practices

(Mathematical Standards of Practice)

Asking questions (for science) and
defining problems (for engineering)
Developing and using models
Planning and carrying out
investigations

Analyzing and interpreting data
Using mathematics and
computational thinking

Constructing explanations (for
science) and designing solutions (for
engineering)

Engaging in argument from evidence
Obtaining, evaluating, and
communicating information


http://www.youtube.com/watch?v=LCN4rDnm6Ws

Crosscutting
Concepts

(Universal Themes)

HAVE PARTS THAT WORK
TOGETHER TO COMPLETE A TASK

ARE COMPOSED OF
SUB-SYSTEMS

FOLLOW RULES

\.. MAY BE INFLUENCED
BY OTHER SYSTEMS

INTERACT <)

CHANGE GENERATES
ADDITIONAL CHANGE

B CHANGE CAN BE EITHER
@ pOSITIVE OR NEGATIVE

CHANGE IS INEVITABLE q

\V' CHANGE IS NECESSARY
- FOR GROWTH

CHANGE CAN BE EVOLUTIONARY
OR REVOLUTIONARY

Patterns

Cause and effect

Scale, proportion, and
guantity

Systems and system
models

Energy and matter: Flows,
cycles, and conservation
Structure and function
Stability and change



Disciplinary
Core Ideas

) &

Depth not Breadth

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 technical
knowledge.

Be teachable and learnable over
multiple grades. Progressions
are K-2, 3-5, 6-8,9-12




What does this
look likein a

classroom?



ENGAGE

Start with a PHENOMENON

observable events in nature
(or our lives) that connect to
multiple NGSS disciplinary
core ideas

Throughout a unit, students
work towards explaining the
science concepts behind the
phenomenon in their own.
Does not have to be a video.
Often hands-on.



http://www.youtube.com/watch?v=-xxkUvWEtSA

Record -
Observations ‘
Questions
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Explore

e Have a common, concrete,
meaningful experience.

e Conduct activities, predict,
form hypotheses

e Record observations

e Try many alternatives to
solve a problem and discuss
them with others

e Share ideas
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Students have an opportunity to: -
&
Use the “Language of the -
Discipline” z
Explain possible solutions =

Listen critically to others’
explanations

Question others’

explanations .

Use recorded observations 3
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Solutions and Mixture

Before we

other t dive Into selutions, let's separate solutions from

are mi YPOs of Mixtures. Solutions are groups of molecules that
”“‘”;’V"d and avenly distributed in a system, Scientls say tha
L] ng Scle
oVent are homogenous systems Everything in a solution |
mixt Y Spread out and thoroughly mixed Heterogeneous
i UH:H‘,. have » little more of one thing (higher cone nration)
part of the systermn when compared to another

El ab O a e b lr.mnphm ugar in water (H0) to sand In water, Sugar
I: t Ss0lves and is spread throughout.the glass of water. The sand sinks to the bottom. The

sugar or I
gar-water is a homogenous mixture while the sand-water Is 3 heterogeneous mixture. Both
are o b
mixtures, but only the sugar-water can also be called a solution,

Can anything be In a Solution?

Students have the Opportunity tO: Pretty much, Solutions can be solids dissolved in liaulds. When you work with chemistry or

even cook In your kitchen, you will usually be dissolving solids into liquids. Solutions can also
be gases dissolved In liquids, such as carbonated water. There can also be gases In other gases
and liquids in liquids. 1f you mix things up and they stay at an even distribution, It is a solution.

. pp eXp anatlons ln new, You probably won't find people making solid-solld solutions. They usually start off as
solld/gas/liquid-liquid solutions and then harden at room temperature. Allays with all types of

s are good examples of solld solutions at room temperature.

but similar situations - .

. N o criﬁ.i"m Carbon Dloxld):r(COﬂ in Soda
Gas-Soli
e Use previous information to
Liquid-Solid Dental Fillings

lid-Solld Metal Alloys Such as Sterling Sliver

ask questions, propose M

A simple so r basically two substances that are evenly Wl““‘m

ne of them Is cailed the solute and the other

SOlutionS and deSign r,“m” : W"““ solute Is the substance to be dissolved

olvent Is the one doing the dissolving (water). As

f thumb, there Is usually more solvent than solute, Be
1 the next sentence as we put It all together.

eXperimentS ;m;‘i‘rn of solute that can be dissolved by the solvent hw

as solubllity. That's 2 lot of "sol" words,

e (This often looks like i

Science has special names for everyth
homogenous mixtures. Solutionis:theigeneral

engineering)

milky when you look at them. In fact, milk is an e

You may also hear about colloids If you study soll.
e up of inorganic collolds, such as clay.




Students have the opportunity to:

e Provide reasonable responses
and explanations to events or
phenomena

e Demonstrate understanding or
knowledge of concepts and
skills

e Answer open ended questions
by using observations,
evidence, and previously
accepted explanations

Evaluate




Steps for
implementing
NGSS in GUSD

DCC and NGSS Steering
Committee spearheading
the implementation.
Phenomenon training for
teachers in Spring 2018
NGSS 101 PD for teachers in

November 2018
Conceptual Shifts and SEP’s
training in January 2019




Piloting for

Adoption Aeaplify”
Sclence

Pilot January through
May of this year

Adopt for Fall 2019
Two programs

STEMscopes®




