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Science is about the miracle of the 
mundane -- and children 

appreciate this best. 
Every child is a scientist!

~Susan Bosak
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Objectives
✗ Review the significant shifts in science instruction

✗ Dig into the components of NGSS instruction (it’s a 
huge ask for our science teachers)

✗ Explore what this means for US...how WE can help 
students think like scientists and figure things out
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7 Significant Shifts of NGSS
1. K-12 Science Education Should Reflect the Interconnected Nature 

of Science as it is Practiced and Experienced in the Real World.
2. The NGSS are Student Performance Expectations – NOT 

curriculum.
3. The Science Concepts in the NGSS Build Coherently from K-12.
4. The NGSS Focus on Deeper Understanding of Content as well as 

Application of Content.
5. Science and Engineering are Integrated in the NGSS, from K-12.
6. The NGSS are Designed to Prepare Students for College, Career, 

and Citizenship.
7. The NGSS and Illinois Learning Standards for ELA and Math are 

Aligned.
http://www.nextgenscience.org/sites/default/files/Appendix%20A%20-%204.11.13%20Conceptual%20Shifts%20in%20the%20Nex
t%20Generation%20Science%20Standards.pdf

http://www.nextgenscience.org/sites/default/files/Appendix%20A%20-%204.11.13%20Conceptual%20Shifts%20in%20the%20Next%20Generation%20Science%20Standards.pdf
http://www.nextgenscience.org/sites/default/files/Appendix%20A%20-%204.11.13%20Conceptual%20Shifts%20in%20the%20Next%20Generation%20Science%20Standards.pdf


In Summary…
Lessons need to be PHENOMENA DRIVEN.

- shared experiences that inspire questions in our students

Lessons must be three-dimensional.
- STUDENTS must engage in the SEPs, CCCs, and DCIs in every lesson

The teacher will have a very different role!
- Shift from direct instructor to FACILITATOR

http://www.nextgenscience.org/sites/default/files/Appendix%20A%20-%204.11.13%20Conceptual%20Shifts%20in%20the%20Next%20Generation%20Science%20Standards.pdf

http://www.nextgenscience.org/sites/default/files/Appendix%20A%20-%204.11.13%20Conceptual%20Shifts%20in%20the%20Next%20Generation%20Science%20Standards.pdf


2 Main Types of Phenomena

✗ Unit (Anchoring) ✗ Focus (Investigative)



What makes good phenomena?

✗ Is this something appropriate for these students to 
figure out?

✗ Can students observe and/or investigate the 
phenomena either firsthand or through someone else’s 
experiences?

✗ Does the activity justify the costs?



Why is this so important?

✗ Equity in Science Education
✗ Shared experiences
✗ Rich conversation
✗ Opportunities to revise thinking/questioning
✗ “Student”-led educational experiences
✗ To get students to write about science, they need to talk 

about science



https://photos.app.goo.gl/TZGLTPB8BddkO9ZF
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Three-Dimensional Learning
Integrating
• Scientific and Engineering 

Practices
• Crosscutting Concepts
• Disciplinary Core Ideas



Scientific and Engineering Practices
1. Asking Questions and Defining Problems
2. Developing and Using Models
3. Planning and Carrying Out Investigations
4. Analyzing and Interpreting Data
5. Using Mathematics and Computational Thinking
6. Constructing Explanations and Designing Solutions
7. Engaging in Argument from Evidence
8. Obtaining, Evaluating, and Communicating Information

How students are learning 
about content…

Skills to be developed in 
every grade level.

http://www.bozemanscience.com/next-generation-science-standards/

http://www.bozemanscience.com/next-generation-science-standards/


Crosscutting Concepts
1. Patterns
2. Cause and Effect
3. Scale, Proportion, and Quantity
4. Systems and System Models
5. Energy and Matter
6. Structure and Function
7. Stability and Change

Why students are learning 
about content…

Underlying themes that 
permeate content in 

every grade level.

http://www.bozemanscience.com/next-generation-science-standards/

http://www.bozemanscience.com/next-generation-science-standards/


Disciplinary Core Ideas
•
–
–

–
–

•

–
–

•
–

–

–

–

•
–
–
–

http://www.bozemanscience.com/next-generation-science-standards/

http://www.bozemanscience.com/next-generation-science-standards/




My “Aha” 
Moment...
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Engineering in science
✗ Iterative cycle of design that 

offers the greatest potential 
for applying science 
knowledge, results in 
technology
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The Pickersnake
✗ Engaging Young Students in 

Engineering Design Process
✗ Children naturally look for 

solutions to problems
✗ https://drive.google.com/open?id=0B1Bei_R

oQi3lRFNFSGMwc3JhWXc

✗ Did Jon engage in the complete 
engineering design process?

✗ What could we do differently?

https://drive.google.com/open?id=0B1Bei_RoQi3lRFNFSGMwc3JhWXc
https://drive.google.com/open?id=0B1Bei_RoQi3lRFNFSGMwc3JhWXc
https://docs.google.com/file/d/0B1Bei_RoQi3lRFNFSGMwc3JhWXc/preview


Driving Question Board



SOLE: Self Organized Learning Environment

https://www.edutopia.org/blog/getting-started-self-o
rganized-learning-environments-jacquelyn-omalley

https://startsole.org/

• Big Question
• Investigate
• Review

https://www.edutopia.org/blog/getting-started-self-organized-learning-environments-jacquelyn-omalley
https://www.edutopia.org/blog/getting-started-self-organized-learning-environments-jacquelyn-omalley
https://startsole.org/
http://www.youtube.com/watch?v=LEQc_NyAFXc


What local projects are available?
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https://budburst.org/get-started-budburst


What local projects are available?
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https://skydayproject.com/


Resources:
●

●

●
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https://ilclassroomtech.weebly.com/science1.html
http://www.teacherstryscience.org/
http://datanuggets.org/


Places to find phenomena:
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● https://impact.education.illinois.edu/phenomenafinder/phenomena-finder
● http://www.ngssphenomena.com/
● https://sites.google.com/site/sciencephenomena/
● https://dp.la/
● https://www.dogonews.com/
● https://www.sciencenewsforstudents.org/
● https://newsela.com/
● http://wonderopolis.org/

https://impact.education.illinois.edu/phenomenafinder/phenomena-finder
http://www.ngssphenomena.com/
https://sites.google.com/site/sciencephenomena/
https://dp.la/
https://www.dogonews.com/
https://www.sciencenewsforstudents.org/
https://newsela.com/
http://wonderopolis.org/


Resources (lessons):
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●

●

●

●

●

https://digitalcommons.imsa.edu/model_ngss_lessons_k_3/
http://www.nextgenstorylines.org/
https://ngss.nsta.org/Classroom-Resources.aspx
https://thewonderofscience.com/
https://inquiryproject.terc.edu/about/index.html


Thanks!
Any questions?

You can find me at:

✗ jmpsheppard@gmail.com 
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