
1

Table of Contents

Introduction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

About the NGSS.. . . . . . . . . . . . . . . . . . . . . . . . . . .  2

How to Read the NGSS.. . . . . . . . . . . . . . . . . . . . .  3

Developing 3D Assessments.. . . . . . . . . . . . . . . . .  3

Resources for Teachers and Parents.. . . . . . . . . .  5

Conclusion.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

About the Authors.. . . . . . . . . . . . . . . . . . . . . . . . .  7

References.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8



Learn more about our Science solutions.  Visit inspire-science.com/6-12

https://www.mheducation.com/prek-12/explore/inspire-science-6-12.html


Learn more about our Science solutions.  Visit inspire-science.com/6-12 	 3

How to Read the NGSS

I n order to understand what three-dimensional assessments are, it is first important to 
understand how to read the Next Generation Science Standards (www.nextgenscience.org)  

to identify each dimension.  

When looking at the standards, the top box (color-coded white) shows Performance Expectations. 
This is the most important component of the standards because it clearly explains what students 
must be able to do in order to demonstrate mastery. In fact, some states consider the Performance 
Expectations to be the “official” standards, since all students are held accountable to these 
requirements. However, schools ultimately decide the type of instruction that is necessary so 
that all students can meet the Performance Expectations. When unit planning, it is important to 
consider differentiated instruction, scaffolding, project and problem-based learning, inquiry, design 
of experiment, etc. 

Beneath Performance Expectations are three foundation boxes that are color-coded blue, orange, 
and green. The foundation boxes represent the three dimensions of the Next Generation Science 
Standards. When instruction is focused on these boxes, students should be able to meet the 
Performance Expectations. 

The left box (color-coded blue) represents Science and Engineering Practices. Each Performance 
Expectation is numbered, and there is a corresponding designation for the appropriate practices 
students will need to employ in order to meet expectations. Students will typically be using more 
than one practice in a task, because all practices are highly interconnected.  

The middle Disciplinary Core Ideas (DCI) box (color-coded orange) represents the science content 
that students will need to know in order to meet a particular Performance Expectation.  Again, 
the DCIs correspond to particular Performance Expectations, although schools may incorporate 
additional content to meet the needs of their student population. DCIs focus on the major 
essential scientific ideas.

The right Crosscutting Concepts box (color-coded green) is also aligned to Performance 
Expectations. These concepts apply to all disciplines of science and help students make 
connections between the sciences and essential concepts.  

Developing 3D Assessments

Three-dimensional (3D) assessments are tasks that incorporate the use of Science and 
Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts simultaneously.  

Because three-dimensional assessments are complex in nature, they cannot be carried out in their 
entirety as a traditional multiple-choice test within one class period. These types of assessments 
must be created with careful thought and planning, and their design should take place before 
beginning a unit of study. By starting a unit with clearly determined outcomes, it is then possible to 
help students meet their learning goals by working backwards to develop a learning path based on 
their individualized needs.  
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1. 	 Determine which Performance Expectation(s) will be assessed. 
The first step to developing a 3D assessment is to look at the Performance Expectations. 
Since the Performance Expectations are specified at the middle and high-school level 
in the NGSS, there is no significant difference in the approach to developing these 
assessments at each level. Crosscutting Concepts and Science and Engineering Practices 
are the same for all grade levels, yet the degree of expected mastery differs. As a result, 
using the Performance Expectations and resources available at the Next Generation Science 
Standards website will guide the development of meaningful, higher order assessments. 

2. 	 Organize Practices, Core Ideas, and Crosscutting Concepts. 
The next step is to organize the Science and Engineering Practices, Disciplinary Core 
Ideas, and Crosscutting Concepts that relate to the targeted Performance Expectation. As 
stated above, each Performance Expectation has three corresponding dimensions. These 
three dimensions together are what students are expected to know and do in order to 
meet standards. 

	 Prior to the development of the Next Generation Science Standards, teachers typically 
designed units based on what students should know, which is analogous to using only the 
DCIs to guide instruction. As a result of NGSS, the Performance Expectations now guide 
unit development, and learning occurs through the application of Science and Engineering 
Practices and Crosscutting Concepts. 

3. 	 Connect to Phenomena. 
After clearly identifying what students should do in order to meet the Performance 
Expectations, it is then possible to link the associated learning to phenomena. This can be 
done either in the form of an essential question or an actual problem-based learning task 
that requires students to design and build a solution to a specified problem. To answer 
the question or solve the problem, students are required to apply the previously identified 
three dimensions. How they answer the question or carry out the learning task that 
addresses the phenomenon is the assessment piece.     

4. 	 Decide how students will meet the assessment goals. 
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	 Since the Next Generation Science Standards require all students to meet expectations, 
it is important to determine at this stage if specific supports are needed for students 
based upon individual academic struggles, learning disabilities, or language barriers. The 
standards do not dictate how students must meet expectations, but rather define what the 
expectations are. Teachers have the freedom, flexibility, and responsibility to find ways to 
ensure that all students can reach mastery. This is why 3D assessments will look different 
for different students.  

5. 	 Establish grading criteria. 
Finally, once the paths to standards mastery have been developed, clearly defined grading 
criteria must be established. Typically, this is accomplished with a well-constructed rubric 
that can show if a student has met the expectations, exceeded expectations, or has not yet 
met the expectations.  

	 These days digital tools make it entirely possible for students to look up any information 
they don’t know the very moment they need to know it. However, simply knowing the facts 
will not help students learn to think scientifically. Students must work throughout grades 
K–12 to develop the critical thinking and practices necessary to apply information and 
solve problems in a new way. This is why NGSS places such a strong focus on performance 
tasks and 3D assessments as opposed to traditional “content only” tests that mainly 
require memorization.  

	 As educators, it is imperative that skills are consistently assessed in order to make certain 
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▪	 A guide to phenomena to help educators make appropriate connections

▪	
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