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Soils and NGSS - perfect together!



Check-in!

Rate (1-4) your knowledge of the Next Generation Science 
Standards.
• 1 = no idea what they are
• 4 = I’ve been using them since they were published

Rate (1-4) comfort level with 3-D teaching and Learning. (making 
sense of phenomenon / disciplinary core ideas using science and 
engineering practices and crosscutting concepts)
• 1 = I prefer to lecture
• 4 = My students are figuring out phenomena using science and 

engineering practices and crosscutting concepts

slido.com code: 2708831

http://slido.com


An NGSS Overview

Slide author: Michael Heinz, Science Coordinator, NJ Dept of Education 

the work continues!



An NGSS Overview
• K-12 Science Education 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. 



An NGSS Overview - intertwined dimensions

● Move away from “learning about,” and move 

toward “figuring out”

● Scientific practices play a central role

● Each dimension is organized in “learning 

progressions”

● The NGSS are written as Performance 

Expectations

● NGSS requires the integration of the three 

dimensions by students.

● Focus is on how and why as well as what



An NGSS Overview - Science & Engineering 
Practices

1. Asking questions (for science) and defining problems (for engineering)

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 (for science) and designing solutions (for 

engineering)

7. Engaging in argument from evidence

8. Obtaining, evaluating, and communicating information



An NGSS Overview - Crosscutting Concepts

1. Asking questions (for science) and defining problems (for engineering)

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 (for science) and designing solutions (for 

engineering)

7. Engaging in argument from evidence

8. Obtaining, evaluating, and communicating information



An NGSS Overview - Disciplinary Core Ideas



An NGSS Overview - Performance 
Expectations



An NGSS Overview - Performance 
Expectations

Note of Caution: These are grade-band endpoints. Lessons 
and units “build towards” proficiency in the PEs.



An NGSS Overview -
Performance Expectations Across Grade Bands



An NGSS Overview - Adoptions & 
Adaptations

Figure: https://www.nsta.org/science-standards



NGSS & Soils - Digging into the Connections



NGSS & Soils - Digging into the Connections

The Matrices - where we find NGSS “elements”



NGSS & Soils - Digging into the Physical 
Science Connections

PS1: Matter and its Interactions



NGSS & Soils - Digging into the Physical 
Science Connections

Physical Science
Construct an explanation based on evidence from an investigation on soil color 
(SEP.6.4) to identify the cause and effect relationship (CC.2.2) between chemical 
changes and color changes found in soil (PS1.B.1). 

• SEP.6.4: Apply scientific ideas, principles, and/or evidence to construct, revise 
and/or use an explanation for real world phenomena, examples, or events. 

• CC.2.2: Cause and effect relationships may be used to predict phenomena in 
natural or designed systems. 

• PS1.B.1: Substances react chemically in characteristic ways. In a chemical 
process, the atoms that make up the original substances are regrouped into 
different molecules, and these new substances have different properties from 
those of the reactants. 



NGSS & Soils - Digging into the Life Science 
Connections

LS2: Ecosystems: Interactions, Energy, and Dynamics



NGSS & Soils - Digging into the Life Science 
Connections

Life Science

Ask questions that can be investigated (SEP.1.6) to determine the role of soil in the cycling (CC.5.1)

of nutrients in a local ecosystem (LS.2.B.1).

• SEP.1.6: Ask questions that can be investigated within the scope of the classroom, outdoor 

environment, and museums and other public facilities with available resources and, when 

appropriate, frame a hypothesis based on observations and scientific principles. 

• CC.5.1: Matter is conserved because atoms are conserved in physical and chemical processes

• LS2.B.1: Food webs are models that demonstrate how matter and energy is transferred 

between producers, consumers, and decomposers as the three groups interact within an 

ecosystem. Transfers of matter into and out of the physical environment occur at every level.

Decomposers recycle nutrients from dead plant or animal matter back to the soil in terrestrial 

environments or to the water in aquatic environments. The atoms that make up the organisms 

in an ecosystem are cycled repeatedly between the living and nonliving parts of the ecosystem.



NGSS & Soils - Digging into the Earth & Space 
Science Connections

ESS2: Earth’s Systems and ESS3: Earth and Human Activity



NGSS & Soils - Digging into the Earth & Space 
Science Connections

Earth & Space Science

Develop and use a model (SEP.2.5) to demonstrate the role of water 

(ESS2.C.5) in earthquake caused liquefaction (CC.2.2). 

• SEP.2.5: Develop and/or use a model to predict and/or describe 

phenomena.

• CC.2.2: Cause and effect relationships may be used to predict 

phenomena in natural or designed systems

• ESS2.C.5: Water’s movements—both on the land and 

underground—cause weathering and erosion, which change the 

land’s surface features and create underground formations.



Where to begin with NGSS!

➔ Are you designing curriculum or 
➔ Are you reviewing/vetting or “tagging” previously designed and 

implemented curriculum?

Designing curriculum considerations:

➔ Grade band (K-2, 3-5, 6-8, 9-12), interesting phenomenon for students to 
figure out using science practices and crosscutting concepts

Vetting/reviewing and tagging curriculum considerations:

➔ Are the instructional materials three-dimensional? Are they at grade-level? 
What can be done to adjust the materials for a NGSS classroom? 

NGSS & Soils - Digging into the Connections



Designing and Reviewing for a NGSS classroom: 
• Critically review examples that have already been curated as “high 

quality instructional materials.”
• Keep a review tool, such as the NGSS Lesson Screener, handy while 

designing! 

Searching for Soil-related NGSS connected materials:
visit soils4teachers.org

• MS unit
• Instructional Materials database searchable by DCI
• Know Soil - Know Life Teacher's Guide

NGSS & Soils - Some Resources

http://soils4teachers.org


Thank you!

Missy Holzer, PhD

Chair, SSSA K12 committee

Science Curriculum Design Consultant

missy.holzer@gmail.com https://www.soils4teachers.org/
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