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Objectives for Today

● Next Generation Science Standards (NGSS)
○ Vision/Architecture
○ Shifts in Instructional Practice

● District Implementation of the New Science 
Standards 
○ Scope, Sequence and Curriculum
○ MISD:  Support for 2018 and Beyond



Let’s Do A Thing…

● 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)

● Graph your results on large poster paper

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

● Hang your poster on the wall when you are done



What Do You Notice, What do You Wonder?

● How are the graphs 
similar?  How are they 
different?

● What might the lines 
mean? 

● Should they be similar?  
The same?  Different?



VISION
•

ARCHITECTURE

Next Generation Science 
Standards
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Our New Standards - When and What

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

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



Connection to the Framework



Architecture of the NGSS:  Performance 
Expectations

Performance 
Expectations:

•These describe what a 
student should be able 
to do at the end of a 
unit

•They are not meant to 
be lesson sequences or 
required activities



Architecture of the NGSS:  3 Dimensions

Science and 
Engineering 

Practices
Crosscutting 

Concepts

Disciplinary 
Core Ideas



Architecture of the NGSS:  Connections

Connections to:

Other content / grade 
bands within the NGSS

Common Core State 
Standards for ELA / 
Literacy and Mathematics



NGSS Resources

• www.nextgenscience.org

• www.tinyurl.com/scienceframework

• www.tinyurl.com/mstepScience

http://www.tinyurl.com/scienceframework
http://www.tinyurl.com/scienceframework
http://www.tinyurl.com/mstepScience
http://www.nextgenscience.org/
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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 

investigations
• Analyzing and interpreting data
• Using mathematics and 

computational thinking
• Constructing explanations and 

designing solutions
• Engaging in argument from 

evidence
• Obtaining, evaluating and 

communicating information

From thinking that one scientific 
method fits all…

…To thinking about how to engage 
our students in the practices of 
scientists
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A new model for the practice of science

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=rKv4voFfD5nb0M&tbnid=CG3G1H7b__FOkM:&ved=0CAUQjRw&url=http://www.isbe.state.il.us/ngss/&ei=2bYBUsKMMLT_yQHsmIDYCA&bvm=bv.50310824,d.aWc&psig=AFQjCNExYZhK0IArU6I3lfWGd-uwSK6pqA&ust=1375930448474841
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=rKv4voFfD5nb0M&tbnid=CG3G1H7b__FOkM:&ved=0CAUQjRw&url=http://www.isbe.state.il.us/ngss/&ei=2bYBUsKMMLT_yQHsmIDYCA&bvm=bv.50310824,d.aWc&psig=AFQjCNExYZhK0IArU6I3lfWGd-uwSK6pqA&ust=1375930448474841


GLCE NGSS

● P.EN.03.21 Demonstrate that 
light travels in a straight path 
and that shadows are made by 
placing an object in a path of 
light.

● P.EN.03.22  Observe what 
happens to light when it 
travels from air to water.

● 1-PS4-3.  Plan and conduct an 
investigation to determine the 
effect of placing objects made 
with different materials in the 
path of a beam of light.

● MS-PS4.2.  Develop and use a 
model to describe that waves 
are reflected, absorbed, or 
transmitted through various 
materials.

Grade Level Content Expectations and NGSS
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Conventional Science 
Instruction Shifts in Practice for NGSS

Shifts in Practice:  Content

Michigan Force 
and Motion High 
School Content 

Expectations

NGSS Force and 
Motion 

Disciplinary Core 
Ideas



Shifting Instructional Practice:  Experimentation

Conventional Science Instruction

Students read the text to learn 
vocabulary and background 
information about clouds.

?

Students then observe the 
cloud in a jar that confirms what 
they already “know.”



Shifting Instructional Practice:  Experimentation

Shifts in Practice for NGSS

Students search for answers to 
their questions as they read the 
text.  

?

Students ask questions about 
cloud formation and do some 
investigating on their own.



Shifting Instructional Practice:  Experimentation

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 50o 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 40o, 30o and so on down to 10o

● 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 r2 on graph 
● Try other trendline options, (exponential, etc) until you find an r2 value closest to 1 
● Save the table, graph and trendline information 



Shifts in Practice for NGSS

● What questions do you have 
about the motion of a 
pendulum?

● How might you use this 
simulation to answer your 
questions?

● What kind of models might 
you develop to represent the 
motion of the pendulum?

Shifting Instructional Practice:  Experimentation

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


Conventional Science 
Instruction Shifts in Practice for NGSS

Shifting Instructional Practice:  Scientific Models



Shifting Instructional Practice:  Social Interaction

http://video.oakland.k12.mi.us/show?video=1f51af69ce9a&apg=bff02a13



In summary, it is a shift…

From telling our kids 
the science

TO 

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
3 Dimensional Teaching and 

Learning

Curricular Alignment 
Scope and Sequence

When do they learn about plate 
tectonics?

Science and 
Engineering 

Practices
Crosscutting 

Concepts

Disciplinary 
Core Ideas



Elementary Sequences

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

● Lots of programs from a variety of publishers
● Be careful about Mystery Science…
● 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 
sequences 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 5th, 8th and 11th; length is ½ of the 
final assessment (only participation counts)

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

● 2019 - Fully operational assessment



Getting Started

● Great activities for 
developing awareness 
about the NGSS.

● 30 minutes – 6 hours

● Every district has a copy



MISD Professional Development Support 

● NGSx Training - 5 days

● NGSS – Next Steps

● K-5 Phenomenal Science 

● Mi-STAR for MS

● Physical Science 
Interactions for HS

● Model Based Biology

● Modeling Workshops
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