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Objectives for Today

» Next Generation Science Standards (NGSS)

o Vision/Architecture
o Shifts in Instructional Practice

o District Implementation of the New Science

Standards

o Scope, Sequence and Curriculum
o MISD: Support for 2018 and Beyond




Let’s Do A Thing...

o Using the equipment available at your desk find the
mass of several different amounts of water in a
graduated cylinder (at least 4 or 5)

o Graph your results on large poster paper

o As you create your graph, write about three things
that you noticed or are wondering

o Hang your poster on the wall when you are done




What Do You Notice, What do You Wonder?

o How are the graphs
similar? How are they o
different? =

bbb

o What might the lines =
mean? - N -

o Should they be similar?
The same? Different?




Next Generation Science
Standards

________________________________________________________ @

VISION

ARCHITECTURE
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Our New Standards - When and What

o November 2015: State Board of Education adopted
the new standards

e Michigan Science Standards (but really...they’re
NGSS)




Connection to the Framework

erringy e mt“—-ﬁ-nmu“mm—
L L A R 0 P L T L B S B S W A PR AR U S
e L 188 FUA Rt (A B Fameh, A o e S il 10 AL e, T L o] HA AT,

A FRAMEWORK FOR

K-12 SCIENCE
EDUCATION

=."":‘-.'-'-.'-"'"""'=--.--_ Ly
e, 5 S H o) : :
e R e o b, Bty b Practices, Crosscutting Concepts, and Core ldeas
= | ——
- 1—-_'---.—-
e NATIOMAL RESEARCH COUNCIL
--.—l---u::{ et O T AN, S ADERAT,
_:# i = —.-“H
— e e [ )
[y s p———————
TEEVETAR IS AT
SOOI T
R E————
i aave gastantn b - IR L), S FELS [, SRS Ty, SRS PR
ey -
AL Lo wemis Wl robenn B LN
LR o “Iﬁﬁ_..ﬁul—-l—i h-—_-‘-“.lm-
-u.-l.-uu
- - R b e, g e N ]
- —— pe— T
mr———-
. e, Jo- ¥ Tl

7 ot it et et e e -t . iR it o My
Ly . P, oty S, el Lo b, i
Wy 08 -.tuu—u_-qu—- L




Architecture of the NGSS: Performance
EXxpectations
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Architecture of the NGSS: 3 Dimensions
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Architecture of the NGSS: Connections

MS.Waves and Electromagnetic Radiation

ME.Waves and Electremagnetic Rediatbon
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Connections to

Other content / grade
bands within the NGSS

Common Core State
Standards for ELA /
Literacy and Mathematics




NGSS Resources

NEXT GENERATION

CIENCE

STANDARDS

For States, By States

« WWW.nextgenscience.org

A FRAMEWORK FOR NS
K-12 SCIENCE Rwi

- www.tinyurl.com/scienceframework | ==k

- Www.tinyurl.com/mstepScience J, J\/Lgtep

Mchgc! Student st of Educational rogrvz
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So what do the new standards
mean for our classrooms?
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Our shift in thinking...

_____\

Asking questions and defining \
problems

Developing and using models |
Planning and carrying out I
investigations

Analyzing and interpreting data [
Using mathematics and
computational thinking
Constructing explanations and I
designing solutions S
Engaging in argument from &
evidence

Obtaining, evaluating and
communicating information P

Construct a
hypothesis

The Scientific Method



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=vVlkc0n3kH0BoM&tbnid=_U4eRVdmmq8vwM:&ved=0CAUQjRw&url=http://proud2bgreen.wordpress.com/2011/03/09/year-to-year-energy-usage-comparison/&ei=fH8RUpfkGaa0ygHuhYFI&psig=AFQjCNE2IsNrARoNAKaf3hkr3OZ2kHCuMA&ust=1376964823438048
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=vVlkc0n3kH0BoM&tbnid=_U4eRVdmmq8vwM:&ved=0CAUQjRw&url=http://proud2bgreen.wordpress.com/2011/03/09/year-to-year-energy-usage-comparison/&ei=fH8RUpfkGaa0ygHuhYFI&psig=AFQjCNE2IsNrARoNAKaf3hkr3OZ2kHCuMA&ust=1376964823438048
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=lbfKvAsBGTRMPM&tbnid=YO554jnc7aHMcM:&ved=0CAUQjRw&url=http://scitechframework.wordpress.com/&ei=-ncRUuv2C8HXygGuh4E4&bvm=bv.50768961,d.aWc&psig=AFQjCNEnERSb0X7bWIRoZPrAUBuY868qpQ&ust=1376962930909348
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=lbfKvAsBGTRMPM&tbnid=YO554jnc7aHMcM:&ved=0CAUQjRw&url=http://scitechframework.wordpress.com/&ei=-ncRUuv2C8HXygGuh4E4&bvm=bv.50768961,d.aWc&psig=AFQjCNEnERSb0X7bWIRoZPrAUBuY868qpQ&ust=1376962930909348

A new model for the practice of science

THE REAL THEORIES
WORLD AND MODELS
Observing Creative thinking

Experimenting ARGUE, Reasoning
Measuring CRITIQUE Calculating
Testing Planning
COLLECT DATA, FORMULATE
TEST SOLUTIONS HYPOTHESES,
PROPOSE SOLUTIONS
L. . Developing explanations
Investigating Evaluating and solutions
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Grade Level Content Expectations and NGSS

e P.EN.03.21 Demonstrate that | e 1-PS4-3. Plan and conduct an
light travels in a straight path Investigation to determine the
and that shadows are made by | effect of placing objects made
placing an object in a path of i with different materials in the
light. path of a beam of light.

e P.EN.03.22 Observe what . e MS-PS4.2. Develop and use a
happens to light when it i model to describe that waves
travels from air to water. i are reflected, absorbed, or

i transmitted through various
materials.
|




Grade Level Content Expectations and NGSS

e P.EN.03.21 Demonstratethat | e 1-PS4-3. Plan and conduct an
light travels in a straight path Investigation to determine the
and that shadows are made by | effect of placing objects made
placing an object in a path of i with different materials in the
light. path of a beam of light.

e P.EN.03.22 Observe what . o MS-PS4.2. Develop and use a
happens to light when it i model to describe that waves
travels from air to water. i are reflected, absorbed, or

i transmitted through various
materials.
]




Shifts in Practice: Content

Conventional Science

INnstruction

P3.1 Basic Forcesin Mature
‘Objects can interact with each other by “direct comact” (2 £., pushes or pulls, friction) or at 2 distance .2,
gravity, &lectromagnetism, nuclesr).

P3.1A Identify the force(s) =en objects in “dir or at adistance.

P3.1x Forces
There are four basic forces (gravitational, electromagnetic, strong, and wezk nudear) thatdiffergreatly in
magnitude and range. Between any two charged particles, electric force isvastly greater than the gravitational
force. Most observable forces [e g, those exerted by 2 coiled spring or friction) may be traced toelectric forces
zcting between stoms and malecules.

P3.1b Explain why scientists canignore the gravitational force when measuring the netforce between two electrans.

P3.1c Provide examplesthatillustrate the importance of the electricforce in everyday Iife.

P3.1d |dentify the basicforces in sverydsy interactions.

P3.2 Net Forces
Farces have magnitude and diraction. The natforcean 2n abject isthe sum of alltha forces scting on the abject.
Objects change their speed and /ordirection anly when 2 net force s applied. Ifthe net farceon an object is
zero, thera is no change in motion (Newton’s First Law).

P3.2A Identify the magnitude and direction of everyday forces [e.g., wind, tension in ropes, pushes and pulls, weight).

P3.2B Compare work done in different situations.

P3.2C Calculsts thenatforce scting on 2n object.

P3.2d Calculate all the forces on an objecton an indined plane and describe the object’s mation based on the forces

using frae-body disgrams.

P3.3 Newton's Third Law
Wheneverone object exerts 2 force on anotherobject, 2 force equal inmagnitude andoppasiteindirection is
exartad backon the firstobject

P3.3A Identify the action and rezctionforce from examples of forces in everyday situztions (e.g., book onatable,

walking acrossthe floor, pushing open = door)

P3.3b Predict how the changein velocity of 2 small mass comparesto the change invelocity of alarge mass whenthe

objectsinteract (= £., collide).

P3.3c Explainthe recoil of a projectile |auncher in terms of forces and masses.

P3.3d Anzlyze why sest belts may be moraimpartantin sutasthan inbuses

P3.4 Forces and Acceleration
Tha change of speed znd/or dirscrion (cesleration] of 2n objact is propartionzlto the nat force zndinversaly
proportionsl to the mass of the object. The scceleration and net force are always in the same direction.

P3.4A Predict the change in motion of 2n obj

P3.48 |dzntify forces scting on objects moving

P3.4C Salve problems involving force, mass, and|

P3.4D Identify the force(s) acting on objects m

in orbit).

P3.4e Solve problems involving farce, mass, and|

harizontsl velocity with na inj

P3.4f Calculate the changes invelocity of a throy

P3.4g Explzin howthetime of impactean sffact]

P3.5x Momentum
Amoving objecthas = quantity of moti
betwsenobjects, the total momentum

P3.5a Apply conservztion of momantum to sal

PS2.A: Forces and Mation

«  Newton's second law accurately predicts changesin the motion of macroscopic objects. (HS-PS2-1)

«  Momentum is defined fora particular frameof reference; itis the mass times the velocity of the object. (HS-
P52-1)

«  Ifa system interacts with objects outside of itself, the total momentum of the system can change; however, any
such change is balanced by changes in the momentum of objects outside the system. (HS-PS2-2), (H5-PS2-3)

PS2.B: Types of Interactions

& Newton's law of universal gravitation and Coulomb's law provide the mathematicalm odelsto describe and
predict the effects of gravitational and electrostatic forces between distantobjects. (HS-PS2-4)

«  Forces ata distance are explained by fields (gravitational, eledrostatic, and magnetic) permeating space that
cantransfer energy throughspace. Magnets or electric currents cause magneticfielos; electric charges or
changing magnetic fields cause electric fields. (HS-P52-4) {H5-PS2-5)

«  Artraction and repulsion between electric charzesat the atomic scale explain the structure, properties, and
transformaticns of matter, as well as the cantact farces between material objects. (HS-PS2-6), (secondary to H5-
Ps2-1), {secondary te H5-P52-3)




Shifting Instructional Practice: Experimentation
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Shifting Instructional Practice: Experimentation
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Shifting Instructional Practice: Experimentation
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http://phet.colorado.edu/sims/pendulum-lab/pendulum-lab_en.html
http://phet.colorado.edu/sims/pendulum-lab/pendulum-lab_en.html

Shifting Instructional Practice: Experimentation

Conventional Science Instruction

How does the period of the pendulum depend on the amplitude of the swing?
Be sure to keep the mass and length constant

Click on the button on the lower right which will activate the photogate timer

Set the amplitude to 50° and start the pendulum.

Start the photogate timer — this will automatically stop itself when it has recorded the time for
one complete swing (period)

» Enter the amplitude and period in excel — be sure to label the top of each column and the
correct units

Continue to take readings for 40°, 30° and so on down to 10°
Highlight the columns on your spreadsheet and insert a scatter plot of your results.

Choose a chart layout that will allow you to give the graph a title and label the axes
with complete units

Click on the chart itself and look for the layout tab

Open the trendline option and then open “more trendline options”

Select linear trendline, and display equation and r? on graph

Try other trendline options, (exponential, etc) until you find an r? value closest to 1
Save the table, graph and trendline information




Shifting Instructional Practice: Experimentation

. e What questions do you have
= | -
T about the motion of a
] R pendulum?
. A length 2: [1.00]m
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g 5l guestions?
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' motion of the pendulum?



http://phet.colorado.edu/sims/pendulum-lab/pendulum-lab_en.html
http://phet.colorado.edu/sims/pendulum-lab/pendulum-lab_en.html

Shifting Instructional Practice: Scientific Models

Conventional Science
INnstruction
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Shifting Instructional Practice: Social Interaction

http://video.oakland.k12.mi.us/show?video=1f51af69ce9a&apg=bff02al3



In summary, itis a shift...

From telling our Kids
the science

T0

creating learning
opportunities that help
them figure out the
science.
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Aligning with NGSS In your
District
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Implementing NGSS in your District

Instructional Alignment | Curricular Alignment
3 Dimensional Teaching and Scope and Sequence
Learning |

Disciplinary : When do they Iea_rn about plate
Core Ideas i tectonics?

Science and

Engineering Crosscutting
Practices Concepts




Elementary Sequences

K-5 is articulated and defined! All of our
sequences should look similar at any given grade
level

e Lots of programs from a variety of publishers
e Be careful about Mystery Science...
e Phenomenal Science - Open source from CMU




Middle School Sequences

Middle School has to be 6th - 8th again
* Domains vs Conceptual
« Earth Science Dilemma
 MI-STAR - Open Resource (mostly)
* IQWST - not OER




High School Sequences

High School - most schools are still using course
seguences around physics/chemistry (or physical
science), and biology

« Where do you put Earth Science...
* Modeling Curriculum
 Interactions for Physical Science
* Model Based Biology




M-STEP Changes

» 2018 - Pilot test in 51", 8t and 11t"; length is ¥ of the
final assessment (only participation counts)

e 2019 - Field test in 5, 8 and 11, full length assessment
(only participation counts)

e 2019 - Fully operational assessment ﬂ




Getting Started

o Great activities for
developing awareness
about the NGSS.

o 30 minutes — 6 hours

FACILITATOR'S

el ~« Every district has a copy




MISD Professional Development Support

o NGSx Training - 5 days
o NGSS — Next Steps

[ ]
o K-5Phenomenal Science 'ﬁ:fg
i o ?m;le
o Mi-STAR for MS P!fﬂfiiﬁéugl}&sfﬂgﬂfges

**;j%‘ﬂﬂe'{elnpmentgwnhg-%,*-m

B Te=sil

o Physical Science
Interactions for HS

 Model Based Biology
o Modeling Workshops
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