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Quick,
 Draw a Scientist!



● White men

● Glasses

● White hair

● White beards

● Wearing white lab coats

Science Stereotype Pandemic!

Edutopia February 18, 2016





•Postal Carriers
•Switchboard Operators
•Data Entry Keyers
•Food Service Managers
•File Clerks
•Planes, Trains, and 
Automobile Drivers

•Retail
•McJobs
•All Types of Office Work

Here Today But 
About To



NAEP STUDY CONCERNS:

In summary, the major findings of this study are that:  
● Instructional time for science in the elementary grades has 

dropped to an average of 2.3 hours per week, the lowest level 
since 1994;

●  Aggregated national and state-level data indicate that less time 
for science is correlated with lower scores, accounting for 
approximately 12 points on the 4th grade NAEP Science Scale.  

● States with higher average classroom time on science show a 
pattern of higher NAEP Science scores; additionally, states with 
higher average classroom time spent on hands-on science 
activities have higher NAEP scores.



So what does 
this mean for 

you as an 
educator?



CHANGE





Conceptual
Shifts

● K-12 Science should reflect the interconnected 
Nature of Science as it is practiced and experienced 
in the real world.

● The Next Generation Science Standards are student 
performance expectations – NOT curriculum.

● The science concepts in the NGSS build coherently 
from K-12.

● The NGSS focus on deeper understanding of 
content as well as application of content.

● Science and Engineering are Integrated in the 
NGSS, from K-12.

● The NGSS are designed to prepare students for 
college, career, and citizenship.

● The NGSS and Common Core State Standards 
(English Language Arts and Mathematics) are 
aligned.

What is New

And 

What is Different?



IN THE PAST….

● Structure and Function
● Interaction and Change
● Scientific Inquiry
● Engineering Design

3rd Grade Matter and Energy Standard:
● Compare and contrast the properties 

of states of matter.





WHAT ARE THE NEW SCIENCE STANDARDS?

● K-12 Science Standards
● Identify scientific and engineering practices, crosscutting 

practices, and core disciplinary ideas that all students should 
master

● Prepare students for college and 21st – century careers
● Based on new understanding of how students learn science that 

prepares to succeed in rapidly and constantly changing world
● Provide a strong science education that equips students with the 

ability to think critically, analyze information, and solve complex 
problems----the skills needed to pursue opportunities within and 
beyond STEM fields



NEXT GENERATION SCIENCE STANDARDS
● Physical Science - Matter and Its 

Interactions, Motion and Stability: Forces 
and Interactions, Energy, and Waves and 
their Application in Technologies for 
Information Transfer.

● Life Science – From Molecules to 
Organisms: Structures and Processes, 
Ecosystems: Interactions, Energy, and 
Dynamics, Heredity:  Inheritance and 
Variation of Traits, Biological Evolution: 
Unity and Diversity

● Earth and Space Sciences – Earth’s Place 
in the Universe, Earth’s Systems, Earth 
and Human Activity

● Engineering Design

● 2nd Grade Matter and Its Interactions
Plan and conduct an investigation to describe 
and classify different kinds of materials by 
their observable properties. [Clarification 
Statement: Observations could include color, 
texture, hardness, and flexibility. Patterns 
could include the similar properties that 
different materials share.]





Why NGSS Now?

https://youtu.be/W2yEWyvWznE
https://youtu.be/W2yEWyvWznE


Taking a closer look at the 
standard document….



Standards and 
Clarification 

CCSS 
connection





THE THREE DIMENSIONS OF 
SCIENCE LEARNING

Practices are the processes of using 
Core Ideas to make sense of the 
natural and designed world, and 
Crosscutting Concepts hold the 
disciplines together.



Vertical Alignment

●  Appendix E – Disciplinary Core Ideas  Progressions

●  Appendix F – Science and Engineering Practices Progressions

●  Appendix G – Crosscutting Concepts Progressions



Disciplinary Core Idea Progression



Science and Engineering Practices Progressions
   Developing and Using Models



Crosscutting Concepts Progressions 
Energy and Matter



What did your science classroom look like?



NGSS CALLS FOR CHANGE 
in CLASSROOMS…

• Hands-on collaborative integrated environment rooted 
in inquiry and discovery

• Student-centered learning that enables students to think 
on their own, problem solve, communicate, and 
collaborate

• Learn important scientific concepts



FIVE INNOVATIONS FOR TEACHING
● Three Dimensional Learning
● All three dimensions build coherent learning 

progressions
● Students engage with phenomena and design solutions
● Engineering and the Nature of Science is 
   integrated into science
● Science is connected to math and literacy



How Do We Implement the NGSS?



“For the first challenge, taking a standard from the NGSS was more 
complicated than thinking of a lesson that aligned with a standard because 
the standard included several performance expectations that formed the 
basis for assessments, curriculum, and instruction.  The task was not as 
simple as finding a lesson for each performance expectation.  I had to 
approach the problem of translating the standards into classroom 
instruction with a perspective broader than a single lesson or hands-on 
activity.”

Rodger Bybee

Translating the NGSS for Classroom Instruction



CHOOSING A RESOURCE THAT PROVIDES 
MULTIPLE OPPORTUNITIES OF SUPPORT





Literacy-Based Programs                  Traditional Science in Transition                                STEM
Old Copyrights

Types of Resource Support We Discovered



OREGON INSTRUCTIONAL MATERIALS EVALUATION 
TOOLKIT (OR-IMET)

1. FOCUS – limited number of DCI’s, students engage with meaningful 
phenomena or problems that can be explained or solved through the 
application of SEP’s and CCC’s.

2. RIGOR – instructional materials should support robust, culturally 
responsive instruction for each of the three dimensions to allow for 
conceptual understanding, procedural skills and application of the NGSS.

3. COHERENCE – instructional materials should provide strong links and 
progressions among the three dimensions of the NGSS between each  
unit, grade level, and grade span for a unified learning experience.



Let’s dive a little deeper!



A term we have not explored…phenomena!

Every lesson should have phenomena:

● Science often begins when someone makes 
an observation about a situation or an 
occurrence.

● Spark your students’ curiosity about the 
world around them!

● Keep students “figuring out” rather than 
“learning about”.

1A, !B, 1C, 1D



Changing Forces

http://www.ngssphenomena.com/

http://www.ngssphenomena.com/%23/changing-forces/
http://www.ngssphenomena.com/%23/changing-forces/


5E LESSON PLANS 
● Engage 
● Explore

● Explain (vocabulary instruction happens here)

● Elaborate

● Evaluate

Not necessarily linear, sometimes you have to move students back 
to explore for additional understanding.
https://www.youtube.com/watch?v=G4J4Am8vLrY 5, 9B

https://www.youtube.com/watch?v=G4J4Am8vLrY
https://www.youtube.com/watch?v=G4J4Am8vLrY




ALL 5E LESSON INCLUDE:

● Three-Dimensional Learning embedded within lessons
● ELL Support

● Differentiation for Struggling Learners

● Connection to English Language Arts and Math



OTHER HELPFUL APPENDICES

● NATURE OF SCIENCE – APPENDIX H

 Science is the pursuit of explanations of the natural world, and 
technology and engineering are means of accommodating human 
needs, intellectual curiosity and aspirations.

● SCIENCE TECHNOLOGY, SOCIETY AND THE ENVIRONMENT – 
APPENDIX J

Scientific discoveries and technological decisions affect human 
society and the natural environment.  People make decisions for social 
and environmental reasons that ultimately guide the work of scientists 
and engineers.



Assessment Options

●Pre-Assessment

●Formative Assessments

●Rubrics

●Performance Assessments



CAN WE CHANGE THE PERCEPTION OF WHO 
CAN BE A SCIENTIST?

Helps students to 
imagine themselves 
and aspire to be in 

STEM careers!



Balance of Digital and Non-Digital Resources



Shelley Nordquist
shelleynordquist@gmail.com
816-390-2374

●Reflection, Take Aways, & Questions


