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TO START
SOMEWHERE

When I started teaching, my students hated coming to science class. They had spent years 
stuck in desks, copying definitions, answering textbook questions, and spitting back facts. 
Maybe they did a lab once a month, but it was always a step by step recipe. And there was 
always a right answer. That was science. 

Except I knew it wasn’t. I knew there was a better way to teach science -- a better way to 
engage students, inspire their curiosity, and develop true understanding. Enter the NGSS.  

Now here were standards that wanted students to do science. To practice science in order to 
understand science. But hello! These standards were different. They were hard. I wasn’t sure 
how to use them – how to go beyond simply changing my content to actually changing my 
instruction.  

It took me years of self-study and professional development -- attending workshops and 
conferences, reading every book and website publication I could find, collaborating with 
colleagues, and experimenting – so much experimenting! – to truly understand what the NGSS 
were all about. In a way, I was lucky – I had years! My school hadn’t adopted the standards; 
they weren’t part of our testing or evaluations. I had time to ease into it. 

That’s not the case for many teachers today, whose states have adopted these standards (or 
versions of them) and expect their teachers to run with them. For many of you, you have been 
tasked with not only adopting new instructional styles aligned to the NGSS but developing the 
very curriculum to use with them. That’s a BIG job!  

I created this guide for those of you in the thick of it. While this is just one piece of the puzzle, 
creating assessments that are truly aligned to the standards is a vital step in implementing 
NGSS-aligned instruction. 

Changing 
Instruction

changing 
content +NGSS=

How To Design A Three Dimensional Assessment For The NGSS
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Your Standards
BREAKDOWN

1

Step 1

Visit the Next Generation 
Science Standards website 
(https://
www.nextgenscience.org/) to pull 
up the Evidence Statement for 
the standard or standards your 
assessment will be addressing. 
Print your Evidence Statements. 

Grab THREE highlighters for this 
task. Read through the entire 
Evidence Statement. 

Step 2
With your first color, highlight 
the words that indicate what 
students will DO. 

With your second color, highlight 
what students will know: facts, 
ideas, and vocabulary. 

With your third color, highlight 
the “deeper thinking” 
components — what students will 
connect to the phenomenon, how 
they will use the model, the 
reasoning for the claim. 

Step 3
Use what you have identified to 
complete the Evidence Statement 
Breakdown Organizer provided.  

Add the relevant additional 
information, including ties to the 
Crosscutting Concepts and 
Nature of Science. 

Record any additional notes, such 
as the content examples provided 
by the NGSS, information on 
assessment boundaries, and your 
own bright ideas!

Notes: 
The Next Generation Science Standards were designed to be integrated into cohesive 
storylines that address several standards at once — called bundling.  Ideally, your 
assessments will likewise “bundle” several standards together, although mastering that skill 
may take time.  If combining two Performance Expectations and their Evidence Statements 
into one assessment seems overwhelming, just focus on one Performance Expectation at a 
time.  However, if you are up for a challenge, try integrating two Performance 
Expectations into your assessment. Compile all of the relevant information from both 
Evidence Statements on the organizer on the next page. (HINT: Use a different colored 
pen for each Performance Expectation to easily see which concepts are addressed in 
which standard.) 

Lastly, keep this organizer to evaluate your assessment at the end of this exercise.  Check 
off, highlight, or lightly cross out the elements that are addressed in your assessment to 
ensure you have fully addressed the Performance Expectation as it was intended.

Homework: 
>> Complete the Evidence Statement Breakdown Organizer for your standard(s).
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Success Criteria
outline

2

Steps
Revisit the Evidence 

Statements. 

1. Examine your Evidence Statement 
Breakdown Organizer. 

2. Combine “what students will do” 
with “what students will know” to 
create Success Criteria statements. 

3. Create Success Criteria statements 
for the “deeper thinking” tasks you 
identified. 

Notes: 
Success Criteria are designed to establish learning goals in language 
students can understand.  While they are intended for student use, 
Success Criteria can be a valuable asset for the teacher, because 
the language used is meant to be both simple and clear. 

Success criteria ensure that both teachers and students share a 
common focus and are able to identify success. They also make it 
easier to monitor progress and identify areas to improve.   

Creating Success Criteria from the Evidence Statements can assist 
you in identifying relevant phenomenon, create effective analysis 
questions and supports, and develop a clear rubric that truly 
assesses the Performance Expectation as it is intended.

Additional Considerations 
>> Success Criteria should identify what students will DO. They are observable. Use an action verb and 
consider those that demonstrate higher order thinking skills. Consider elements of the Science and 
Engineering Practices as you choose your verbs. 
>> Success Criteria should identify specific tasks. Create a new SC for each element (strategy, piece 
of evidence, idea).  
>> Success Criteria should be written in student-friendly language. 
>> Consider how you might incorporate the Crosscutting Concepts into your Success Criteria.

Homework: 
>> Write the Success Criteria for your Evidence Statement. 

Success Criteria
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Student Tasks
IDENTIFY

3

Steps
Consider the Science and 

Engineering Practices. 

1. Identify the primary task described 
in the Performance Expectation.  

2. Determine what additional Science 
and Engineering Practices you will 
include in your assessment. 

3. Use the Additional Resources listed 
below to identify potential questions/
prompts you will present to students. 

Notes: 
Three dimensional assessments MUST engage students in a task — a 
Science and Engineering Practice, specifically.  Identifying the primary 
task you will engage students in is actually pretty easy — it’s spelled out 
explicitly in the Performance Expectation. It will also match your Success 
Criteria. However, to truly determine a student’s mastery of the 
Disciplinary Core Ideas, Crosscutting Concepts, and the Practices, a 
“good” assessment will incorporate several tasks and utilize multiple 
formats. 

After you have identified your primary task (as described in the 
Performance Expectation), consider what additional practices can support 
student performance.  For example, if students are Constructing 
Explanations and Designing Solutions, they might also engage in Analyzing 
and Interpreting Data, Using Mathematics and Computational Thinking, or 
Developing and Using Models in order to develop their explanation. 

Additional Resources 
NGSS@NSTA Science and Engineering Practices Matrix: https://ngss.nsta.org/practicesfull.aspx 
STEM Teaching Tools “30 Task Formats For 3D Assessments” http://stemteachingtools.org/brief/30 

Homework: 
>> Identify the primary task described in your Performance Expectation. 
>> Select 1-2 additional Science and Engineering Practices that can support your primary task and/or 
provide additional insight into student understanding of the Disciplinary Core Ideas and Crosscutting 
Concepts.

Student Tasks
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Science & Engineering Practices
Simplifying The

3

Considerations: 
Scientists engage in “cascades of practice” - tying together the Science and Engineering Practices in 
complicated ways to carry out their investigations.  Our students should be engaging in the same complicated 
cascades in our classrooms as well.  And in turn, NGSS-aligned assessments should likewise reflect the 
integrated nature of the practices. Below, you will find several examples of “cascades of practice.”  It is 
important to remember these are just examples.  Resist the inclination to turn “cascades of practice” into fixed 
approaches like the “scientific method” has typically been taught. 

If you've been at the NGSS for awhile, the term "Science and Engineering Practices" should be pretty familiar. 
That said, understanding how to incorporate them can be pretty tricky. They are meant to be used -- to discover, 
make sense of, and demonstrate mastery of science content. They can also be integrated and sequenced to 
support each other.  That’s a tall order! Plus, when you consider there are eight of them, it’s a lot to wrap your 
brain around.  The more I have used the SEPs, though, the more I have realized I tend to use them in predictable 
ways.

Investigating 
Practices

Asking Questions and Defining 
Problems 

Planning and Carrying Out 
Investigations 

Analyzing and Interpreting 
Data 

Using Mathematics and 
Computational Thinking 

Developing and Using Models 

Investigating Practices are all about helping 
students discover the content.

Sensemaking 
Practices

Developing and Using Models 

Analyzing and Interpreting 
Data 

Constructing Explanations and 
Designing Solutions 

Obtaining, Evaluating, and 
Communicating Information 

Sensemaking Practices support students as 
they organize their understanding. These 
practices are great at illuminating what students 
know, so they are perfect to incorporate into 
formative and summative assessments. 

Critiquing 
Practices

Engaging In Argument From 
Evidence 

Constructing Explanations and 
Designing Solutions 

Obtaining, Evaluating, and 
Communicating Information 

Critiquing Practices ask students to dive 
deeper, think more critically, and develop the 
skills to evaluate ideas and defend their 
understandings. Critiquing Practices have clear 
ties to English/Language Arts standards and 
can be useful approaches to incorporate 
content literacy. 🔬 🧩 ⚖

Analyzing and 
Interpreting Data

Asking Questions and 
Defining Problems

Planning and Carrying 
Out Investigations

Constructing Explanations 
and Designing Solutions

Developing and Using 
Model

Planning and Carrying 
Out Investigations

Developing and Using 
Models

Constructing Explanations 
and Designing Solutions

Using Mathematics and 
Computational Thinking

Analyzing and 
Interpreting Data

Obtaining, Evaluating, 
and Designing Solutions

Engaging In Argument 
From Evidence
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Your Phenomenon
CHOOSE

4

Step 1
Brainstorm possible 

phenomena. 

NGSS assessments are built upon a 
phenomenon that students are 

explaining or solving (as with an 
engineering problem) using the Science 

and Engineering Practices. 
Phenomenon must be carefully chosen, 
but many phenomena could work for a 
single Performance Expectation or 

Disciplinary Core Idea. 

Create a list of possible phenomenon 
that fully address the Disciplinary 
Core Ideas the assessment is 

targeting.

Evaluate the phenomena and 
choose one. 

 Not all phenomena are good 
phenomena.  To ensure that 

assessments are not only accurate but 
also equitable, evaluate the phenomena 
you have listed to select the very best 

one for your assessment. 

Consider the criteria below to get you 
started. 

Identify how you will present 
the phenomenon. 

Phenomenon can be presented in many 
ways — in the form of text, data 
tables or graphs, images, models or 

diagrams, or even through a video or 
demonstration.   

Additionally, there are significant 
benefits to providing multiple points of 

access to the phenomenon — or 
presenting the phenomenon in more 
than one way.  In fact, doing so may 
be necessary to address the several 

student tasks you identified. 

Step 2 Step 3

Criteria Considerations For Choosing Phenomenon: 
>> Does it address all parts of the Disciplinary Core Idea(s) you are assessing? 
>> Is it specific? (A phenomenon scenario one specific example, instance, event, etc.) 
>> Is it observable? (Through experience, data, images, descriptions, etc.) 
>> Is it easily understood by students? (Appropriate to grade level, clear connection to 
DCI, few unnecessary distractors, etc.) 
>> Can it be efficiently presented to students during the assessment? (Time, cost, etc.)

Homework: 
>> Choose your phenomenon and identify two modalities through which you will present 
the scenario (text-based description, images, data, video, etc.)

Notes: 
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3D Questions
CREATE

5

Questions and Prompts should… 
 >> ask students to perform at least one aspect of a Science and Engineering Practice. 
>> incorporate a Crosscutting Concept. 
>> elicit the Disciplinary Core Ideas. 

Crafting your three dimensional questions begins with examining your Success Criteria and imagining how you 
might elicit that information from students.  You may need to give a simple instruction — “Draw a picture to 
illustrate…” — or ask an actual question.  As students transition to the new standards, you may need to provide 
supports such as checklists for student models, graphic organizers for information, or vocabulary terms 
students should incorporate into their responses.  You may find it valuable to sequence questions, eliciting 
student responses to more basic components of your Success Criteria before prompting students to address the 
more complex tasks. 

Step 1

Imagine an exemplary student 
response. 

Prompts should elicit complete student 
explanations.  Before identifying how 

to prompt students to these 
explanations, you will want to consider 
your ideal student response. What 

must a student do or say in order to 
fully meet your Success Criteria 
(developed from the Evidence 

Statement)?

Develop prompts and 
questions designed to elicit 

the ideal response. 

 Consider your students as you craft 
your questions.  Some students may 

need more specificity or supports than 
others. Consider any special 

populations and adaptations you may 
need to make. 

As necessary, revise your 
scenarios, prompts and 

questions. 

Have you incorporated the 
Crosscutting Concepts into your 

prompts? Have you addressed all parts 
of the Evidence Statement? Is it clear 
to students exactly what they should 

do? Is it clear to students what 
information you are expecting? 

Note: If you are struggling to address 
all aspects of the Evidence Statement, 
consider revising your phenomenon or 

providing an additional scenario.

Step 2 Step 3

Science and Engineering 
Practice

Crosscutting Concept Disciplinary Core Idea+ =
Additional Resources 
NGSS@NSTA Science and Engineering Practices Matrix: https://ngss.nsta.org/practicesfull.aspx 
STEM Teaching Tools “30 Task Formats For 3D Assessments” http://stemteachingtools.org/brief/30 

Homework: 
>> Craft three to five questions for your phenomenon scenario.  Ask a colleague to review your questions and 
discuss how a student may approach the question.  Revise as necessary.
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YOUR RUBRIC
CRAFT

6

Analytic 
Rubric

Categories are determined, criterion 
are referenced within each category, 

and levels are assigned for 
performance in each category.

Three dimensional assessments are certainly more complex than traditional assessments and typically allow for a 
greater range of correct student responses.  As such, it can be helpful to utilize a rubric when assigning student 
scores.  Rubrics can help you as the teacher determine whether the student has demonstrated the targeted skills and 
provided the critical content in their response to demonstrate complete mastery and yet also allows for quantifying 
that range of mastery that you will see in a typical classroom.

Considerations:  
How many levels will you use? 

Oftentimes, teachers use four levels (does not meet, nearly meets, meets 
standard, exceeds standard).  However, consider the student impacts of the 
“exceeds standard” category - both to grade and to morale.  Students who 
may have met the requirements may feel they have missed something and 
transferring this 4-point scale to a 100-point percentage scale indicates 
that indeed something was missed. Additionally, it may be difficult to 
anticipate how a student may exceed expectations. 

Single Point 
Rubric

Three columns are presented. The 
middle column indicates the criterion 
students must meet to demonstrate 
mastery of the task.  The left-hand 
column is titled “not met” and is left 
blank to identify areas the student’s 
response fell short. The right-hand 

column is titled “exceeds expectations” 
and may or may not indicate some 

ways the student may demonstrate an 
understanding beyond the targeted 

mastery level. 

Pros:  
Single-point rubrics are significantly easier to write and are likewise easier 
for students to read and interpret.  Teachers are meant to provide 
comments as necessary, which allows for specific feedback for students 
who may be struggling to identify how to improve their response.  They also 
allow for personalized recognition when students go above and beyond.  
Lastly, single-point rubrics are excellent for self-reflection, peer-review, 
and formative assessments. 

Cons:  
Single-point rubrics may take more time during the grading process, if you 
have a significant amount of students falling largely outside the typical 
mastery level.  That said, when students fall within range, constructive 
feedback is often limited to one or two points. 

Whichever route you take, develop your criterion by referring to your Success Criteria and your Evidence 
Statements.  Tie your Success Criteria directly to the assessment phenomenon.  This requires slightly modifying the 
Success Criteria so now it references the specific phenomenon chosen. 

As you develop your rubric, you may find you need to add additional prompts or questions or revise existing ones to 
better elicit the appropriate responses from students.  Assessment design is a very give-and-take process, and 
revisions are definitely expected!

Homework: 
>> Learn more about single-point rubrics here: 
>> Then, design your rubric for your first three dimensional assessment!




