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Evolution of Science Instruction: 
3 Stage Metamorphosis

Science = 
Words on a page +
Images 

Problem: There were no 
gateway experiences

Science = Object‐Based 
Learning: A good step forward!
•Opportunities to engage w/physical 
objects in order to better :
1.  Understand the properties of objects
2.  Construct learning based on 
perceptions of objects
Problem: Objects were removed from 
real‐life phenomenon

Science = Phenomenon‐
based Learning

Put the object (water) in a broader 
context and ask students to answer 
complex problems using the 
science.

Science = WaterScience = Textbook
We provide the SCIENCE 
(water) and ask engaging 

questions of the phenomenon



NGSS Innovations
■ Explaining Phenomena & Designing Solutions: 

Making sense of phenomena or designing solutions to 
problems drives student learning. Science education 
should reflect science as it is practiced and experienced 
in the real world.

■ Three Dimensional Learning: Students making sense 
of phenomena or designing of solutions to problems 
requires student performances that integrate elements 
of the SEPs, CCCs, and DCIs in instruction and 
assessment.
⬜ All three dimensions valued
⬜ Three dimensions integrated
⬜ 3D Instruction and Assessment



NGSS Innovations
■ Building K-12 Progressions: Student three 

dimensional learning experiences are coordinated and 
coherent over time to ensure students build 
understanding of all three dimensions of the standards, 
the Nature of Science (NOS), and Engineering as 
expected by the standards.

■ Alignment with English Language Arts and 
mathematics: Students engage in learning experiences 
with explicit connections to and alignment with English 
language arts (ELA) and mathematics.



NGSS Innovations

■ All Standards, All Students: These 
standards are designed to provide 
equitable opportunity to learn for all 
students to be productive citizens, not just 
a list of science information for those 
pursuing science-related careers.



Five key innovations

K–12 science 
education 

reflects three‐
dimensional 
learning

Explaining 
phenomena 
and designing 
solutions

Incorporate 
engineering 

design and the 
nature of 
science

Build coherent 
learning 

progressions 
from 

kindergarten 
to grade 12

Connect to 
English 

language arts 
(ELA) and 

mathematics







Each module/unit takes 1/3 of the school year



Unit Overview

• Essential Questions
• Big Ideas
• Concepts and Practices Storyline
• 10 Lessons per unit 

– Design challenge performance tasks are built into 
units (Lessons 9 & 10)

– Lessons are:
• 30 minutes (doable)
• Hands‐on
• Mostmaterials are provided

– Connections to CCSS ELA & Math



Bundle the standards



Pilot Opportunity

• Grades K‐8
• Two classes
• One module
• All materials
• On site PD 
• NO Charge
• Spring 2018



“In the face of overwhelming odds, 
I’m left with only one option:
•
I'm gonna have to science the 
$#!% out of this!"

Matt Damon as Mark Watney
The Martian (2015)

No random acts of science!


